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		Welcome to the Toolkit

								

	
				 About eCampusOntario
 eCampusOntario is a provincially funded non-profit organization that leads a consortium of the province’s publicly funded colleges, universities, and Indigenous institutes. We develop the platforms, tools, and research that advance the use of education technology and digital learning environments in support of lifelong learning.
 
 Accessible Educational Technology
 The use of technology has expanded access to education and has given educators new teaching methods and tools. However, the increasing use of technology can create barriers for people with disabilities. It is essential to make sure that technology used for education is accessible to all users, including people with disabilities.
 Identifying and removing barriers proactively and providing equitable teaching and learning practices ensures that people with a range of abilities and disabilities benefit without judgement. Following these best practices is the right thing to do. Educators and post-secondary institutions also have legal obligations to accessibility under the Ontario Human Rights Code and the Accessibility for Ontarians with Disabilities Act.
 eCampusOntario developed this toolkit on accessible educational technology as a first step towards supporting the sector to enhance how accessibility is considered in educational technology.
 A high level overview of this toolkit can be found in the Knowledge translation tool
 This toolkit covers :
 	What is accessible technology, and how can technology create barriers for people with disabilities.
 	Legal requirements and international guidance on accessible digital technology.
 	Incorporating accessibility considerations into development and procurement processes.
 	Testing for accessibility.
 	Additional resources.
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		Definitions

	

	
		Students and educators in Ontario interact with technology in a variety of ways. Because technology can create barriers for some people with disabilities, it is important to make sure that technology is accessible to all users, including people with disabilities. This means identifying and removing barriers for people with disabilities proactively and make sure that teaching and learning practices are accessible and equitable to people with a range of abilities and disabilities. 
 Covered In This Section:
 	Introduction to Disability
 	Disability and Technology
 	Incorporating Digital Accessibility
 	Using Personas
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		Introduction to Disability

								

	
				People often think of disability as it relates to an individual person and their specific impairments. However, the social model of disability helps us understand that the source of barriers for people with disabilities comes from society and the inaccessible environments it creates. The barrier is not that a person uses a wheelchair; the barrier is the building without a ramp. The barrier is not that a person cannot hear audio          information; the barrier is information that is only communicated in an audio format. Under the social model of disability, we understand that the responsibility to remove barriers for people with disabilities lies with society, rather than asking people with disabilities to change or adapt to inaccessible environments.
 Who experiences barriers to technology?
 Many people with and without disabilities experience barriers to technology use. Sometimes those barriers are financial, such as a student who cannot afford to purchase a particular piece of software. Sometimes the barriers are knowledge based, such as a mature student who did not grow up with computer technology.
 For people with disabilities, the barriers they face often come from the technology itself, which is rarely designed with a wide variety of users in mind. Most designers build products based around the idea of a “typical” or “average” user. This approach to design does not account for the variety of individuals who may encounter or use the technology in alternative ways. For example, technology may not consider a person who accesses web information by having it read by a screen reader rather than viewed. People with different types of disabilities experience barriers to technology in different ways.
 Physical/Dexterity Disabilities: People who have physical disabilities that affect dexterity and fine motor skills may experience barriers trying to interact with a mouse, keyboard, or touch screen in traditional ways. For example, small webpage buttons may cause barriers for people with disabilities affecting their manual dexterity.
 Disabilities that Impact Vision: People with visual impairments may have difficulty seeing the equipment they are using (such as a keyboard) and may have difficulty seeing the information that is displayed on a screen. Many people with vision disabilities have some sight, and so they may experience barriers when they encounter small text, crowded graphics, or poor colour contrast. For example, webpages where the headings, column and row headers, and links are not properly coded will create barriers for people who rely on screen readers.
 Disabilities that Impact Hearing: People with hearing impairments will encounter barriers whenever information is presented through sound.  For example, videos, audio clips, or sound effects that have not been created or designed in accessible ways can pose barriers for people with hearing impairments.
 Disabilities that Impact Comprehension: People with disabilities that impact comprehension may experience barriers with understanding information or navigating around websites or apps. Barriers for people can include how information is presented visually, the type of language that is used, or how “intuitive” the app or website is to use. For example, websites with unclear navigation can create barriers for people with some cognitive and learning disabilities.
 Other disabilities may impact executive function and social interaction. Each person’s situation is unique. Not every person with the same category of disability will experience barriers in the same way, and some people have more than one disability. Therefore, when planning to make technology accessible, consider a wide variety of users and attempt to remove as many barriers as possible.
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		Disability and Technology

								

	
				You might think of disability  as it relates to an individual person and their specific impairments. However, the social model of disability helps us understand that the source of barriers for people with disabilities actually comes from society and the inaccessible environments it creates. The responsibility to remove barriers for people with disabilities is ours. Our goal is to proactively identify and remove or reduce barriers for people with disabilities.
 Accessibility and technology
 Something can be considered accessible when it provides equitable access to allow people with disabilities to complete tasks and make choices without judgment, while retaining their autonomy. Digital accessibility, sometimes referred to as a11y  (where “11” refers to the number of letters omitted), provides equitable access for people who may need Assistive Technology (AT) or personal accommodation  to complete digital tasks. Accommodations may include modifications to the digital material, such as adjustable screen brightness or font size. ATs can include specialized hardware or software that can assist people with disabilities to perceive and interact with digital content. Examples of ATs are provided below.
 Accessibility APIs and assistive technologies
 Digital devices, including laptops, desktops, tablets, and other mobile devices, have a built-in Accessibility Application Program Interface (API ). APIs effectively serve as a translator or guide between different software components. Software applications use the rules set out in the accessibility API to communicate to Assistive Technologies (ATs) and ensure that the ATs can interpret the information from the software so that it is understandable for the user.
 The interaction can be broken down as follows:
 	Browsers translate web-based applications to an accessibility tree, which speaks to the accessibility API.
 	The assistive technology receives the data and translates it into an alternate user interface.
 	The actions of the assistive technology user are translated back through the Accessibility API to complete desired tasks.
 
 Examples of Accessibility Features and Technology
 Screen Readers: Screen readers allow people who have difficulty seeing or reading to access information. The screen reader will identify text in a website, app, or document and read it out loud with an electronic voice to the user. Screen readers are Artificial Intelligence (AI) and so they do not intuitively understand what order text should be read in and rely on features like headers and other clues built into documents, websites, and applications for context.
 Switches: A switch is a mechanical aid that allows a person with a physical disability to access the features of a keyboard or mouse in an alternative way. There are various types of switches, from tactile buttons, pedals, levers, or breath-activated tubes. Switch controls  perform a single action, like the click of a mouse. When a user has access to one switch, software cycles through options on a website, application or virtual keyboard and allows the user to activate the features they want.
 Speech-to-Text Technology: Speech-to-text technology allows users to bypass traditional typing on a keyboard by speaking. The computer or device recognizes what the user has said and translates the spoken words to commands or text (For example, if the user said: “double-click file name”). People with different types of disabilities, including physical disabilities, vision disabilities, or cognitive disabilities, may use speech-to-text applications. This technology is becoming popular with non-disabled people as well because it is a convenient feature that can save time. Many devices, computers, and applications come with built-in speech-to-text technology.
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		Incorporating Digital Accessibility

								

	
				The need for digital accessibility  arises with all digital technology that people interact with, including websites, mobile apps, software, audio and video files, documents, and authoring tools. The content and delivery mechanism for these assets can create barriers for people with disabilities if they are not accessible.
 The objective of creating an accessible product is to provide an equivalent user experience for everyone. The principle behind  inclusive design is that by providing accessible content for people who face barriers, you are also creating a better experience for everyone. In other words, creating accessible solutions needed by some will benefit many. Improving accessibility involves identifying barriers that prevent people with disabilities from accessing content and services. Improving digital accessibility reduces barriers and provides equitable access to digital content for persons with disabilities and people who use Assistive Technology (AT).
 Planning for Digital Accessibility
 It is crucial to consider accessibility before you create new content or procure a new technology. Good accessibility does not happen by accident. Making intentional, inclusive decisions during the planning stages will not only benefit your end users; it will also reduce effort, long-term costs, and litigation risk.
 Procuring Accessible Digital Technology
 Third-party software, digital solutions, or development can create barriers if they are not accessible. Including consistent and clear accessibility requirements during the procurement process will reduce risk for you and remove barriers for your end users. See the procurement section for more guidance.
 Software and Website Development
 Accessibility is essential throughout the development process, from the component  level to the overall system design. Planning for accessibility will ensure consistency at the system level, both within and between pages. Using proper landmarks and consistent navigation at the outset will make it easier to design and develop an accessible application.
 Digital accessibility does not stop at the planning stage, as with other design criteria. Incorporate testing to ensure that you meet targets before launch. See Testing for more information.
  
 Resources :
 You can get more information and resources on digital accessibility through these pages and the following sources:
 	The World Wide Web Consortium (W3C) provides many strategies and recommendations that will help you to create robust and accessible experiences on the web, including the Web Content Accessibility Guidelines (WCAG) is an excellent resource
 	The Government of Canada has a series of resources on creating digital documents, including in Word, Excel, PowerPoint, Visio and PDF.
 
 More resources are available on our full Resource List.
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		Using Personas

								

	
				 One way to improve accessibility and the end user experience more broadly is by developing personas. Personas are fictional user-types created to represent real people that might use your service, product, site. Creating multiple and diverse personas can help you recognize different needs and expectations of potential users.
 In the specific context of improving accessibility, there are two types of personas you can consider developing: personas that represent people with disabilities, and personas without disabilities who may need or benefit from more accessible experiences. Considering disability is an excellent way to help create inclusive and accessible products.
 
  
 Persons with disabilities as persona examples
 Here are some examples of personas that you could use:
 	A student who is blind wants to learn from the online course material. They depend on a keyboard and screen reader to review content and complete tasks.
 	A student with low vision is watching a slide presentation. They rely on zoom features and good colour contrast to perceive content.
 	A student with learning disabilities depends on visual aids, simplified text, and uses text-to-speech tools to comprehend online content.
 	A student with impaired motor skills needs to complete an online quiz. They rely on their keyboard or speech-to-text  software to complete the test.
 
 
  
 Personas and accessible experiences
 You can also add accessible experiences to pre-existing personas. Modifying a persona to include a temporary disability, like a broken arm, will help your designers consider how they might navigate software without using a mouse. Having your persona complete homework outside introduces the need for good contrast. If your persona lives in a noisy household, captions make it easier to consume pre-recorded lecture content.
 Accessible considerations
 The following list of sample solutions can give you an idea of how to overcome barriers your personas might experience. The Government of Canada also provides detailed personas that can be useful.
 Sensory disability (vision)
 	Good contrast
 	Colour selection
 	Readable font size
 	Software and hardware with adjustable display settings (e.g., magnification)
 	Electronic documents with accessibility features
 	Applications that support all browsers and operating system accessibility features
 	Reduced motion options
 	Time-based media (audio/video) is available in text format
 	Ability to control time-based media (e.g., pause, slow down)
 
 Sensory disability (hearing)
 	Audio signal/alert with supporting visual cues
 	Hardware and software with adjustable audio settings
 	Hardware that is compatible with hearing devices
 	Time-based media that includes captions and text-based alternatives like transcripts
 
 Physical disability
 	Alternative controls for complex interactions requiring two hands
 	Keyboard or switch  compatibility
 	Alternate solutions for complex patterns like click and drag
 	Large target areas for functional elements (i.e. does not require fine motor control and precise actions)
 
 Cognitive, learning disability, or language barriers
 	Use plain language
 	Choose readable fonts
 	Avoid unnecessary and repetitive animation or blinking text
 	Remove persistent sound effects
 	Use recognizable design patterns and icons with visible text labels
 
 Resources :
 The UK Home Office has a series of informational posters summarizing considerations for accessible design. This content is also available as a series of HTML pages:
 	Designing for users with low vision: (image) (html)
 	Designing for users of screen readers: (image) (html)
 	Designing for users who are D/deaf or hard of hearing: (image) (html)
 	Designing for users with physical or motor disabilities: (image) (html)
 	Designing for users with dyslexia: (image) (html)
 	Designing for users on the autism spectrum: (image) (html)
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		Standards

	

	
		Colleges and universities are committed to accessibility  for their learners and staff. They also have legal requirements to around accessibility in websites, learning materials, and in purchasing under the Accessibility for Ontarians with Disabilities Act and the Ontario Human Rights Code. Digital accessibility standards help to guide the development of accessible websites and technology and are all based on similar key principles. WCAG, a global standard of website accessibility, is the most common standard. In addition, the United States and European Union have developed accessibility standards that are useful for Canadians to rely on. The Ontario requirements may be changing after the recommendations of two Standards Development Committees and to keep pace with other international standards.
  
 Covered In This Section:
 	Ontario Legal Requirements
 	International Standards 	Principles
 	Beyond Websites
 
 
 	If Standards Can’t be Met
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		Ontario Legal Requirements

								

	
				The United Nations Convention on the Rights of Persons with Disabilities recognizes accessibility of information and communication technology as a human right. There are two main laws about accessibility in Ontario: the Ontario Human Rights Code OHRC and the Accessibility for Ontarians with Disabilities Act (AODA).
 The AODA and OHRC work together. The AODA sets specific accessibility requirements. The OHRC also requiring organizations to respond to individual requests and not discriminate. Keep both laws in mind because if there is a conflict between them, the law that sets the higher level of accessibility will prevail (AODA, s. 38).
 Integrated Accessibility Standards Regulation and AODA
 In Ontario, the Integrated Accessibility Standards Regulation (IASR) of the AODA sets legal requirements for organizations in the “broader public sector” and to “educational or training institutions.”
 The following AODA requirements relate to the technology of colleges and universities:
 	They must think about accessibility when buying goods and services. Section 5 of the AODA says that organizations must “incorporate accessibility design, criteria and features when procuring or acquiring goods, services or facilities, except where it is not practicable to do so.”
 	Websites that the public can access must conform with WCAG 2.0 Level AA. This is interpreted to include applications and social media accounts.
 	When someone asks for it, they must give educational or training resources or materials in an accessible format that meets the needs of the person with a disability. This must be done by getting a conversion-ready electronic format or arranging to give comparable resources in an accessible format. Conversion-ready means information in an electronic format that is easily converted into an accessible format (e.g. HTML and structured Word files).
 	Organizations that produce educational or training textbooks must make accessible or conversion-ready versions available.
 	Libraries of educational institutions must provide conversion-ready formats upon request.
 	Report on how they are following AODA requirements by December 31, 2021.
 
 By law, “conversion-ready” means that an electronic or digital format that facilitates conversion into an accessible format. For example, a conversion-ready document might be in Microsoft Word or HTML.
 There are some exceptions to these general obligations, such as:
 	Where it is not practicable to incorporate accessibility criteria into procurement
 	Information that the institution does not control directly or indirectly
 	Special collections and rare books
 
 OHRC
 The OHRC and human rights codes in other provinces set complementary obligations. Colleges and universities must reasonably accommodate the needs of people with disabilities unless the college or university would experience “undue hardship”. The OHRC often arises when someone asks for an accommodation  (e.g., a student requests a learning resource in an accessible format). The college or university must consider the request and grant it if reasonable.
 The OHRC has also been legally interpreted to require an organization to think about an accessibility need in advance. For example, in the legal case of Lepofsky v. Toronto Transit Commission, the Ontario Human Rights Tribunal found that the TTC had breached the OHRC by failing to implement audible stop announcements.
 The challenge in interpreting the OHRC is that it does not say what exact level of accessibility is needed. Analysis of the exact limits of the OHRC obligations would necessitate independent legal advice. However, the OHRC obligations go beyond those that are listed in the AODA.
 Future Legal Obligations
 In late 2019, Ontario’s Information and Communications Standard Development Committee (I&C SDC) released Interim Recommendations, which includes recommendations for a first and second phase of revisions to the IASR. The Postsecondary Education Standards Development Committee (PE SDC) released initial recommendations in June 2021 for feedback from the public. None of these recommendations have yet been accepted or implemented into regulation.
 The recommended changes that are relevant the technology of colleges and universities include:
 	Broadening the definition of “website” to include “both mobile applications which run from a website, and those which run as a standalone device but rely on the internet for function.”
 	Providing more specifics about how to incorporate accessibility design, criteria, and features in procurement. However, it does not say what accessible design looks like.
 	Requiring all materials, assessments, and multimedia created or sourced by faculty to be available in multiple accessible formats.
 	Technology used in digital learning must be accessible or a functionally usable alternative option must be provided.
 	Developing a plan to vet technology, seamlessly include accessibility in digital learning and consult with stakeholders about this plan.
 	Identify in advance and communicate to students the accessibility features of digital technology and learning components needed for each course.
 	Having a digital technology accessibility plan.
 	Appointing a high-ranking employee as a digital accessibility technology lead.
 
 Resources :
 	The Ontario Human Rights Code
 	The AODA
 	The IASR
 	Information about Accessibility Compliance Reports
 	Information and Communications Standards Development Committee, Final report
 	Post-secondary Education Standard Development Committee, Initial Recommendations Report
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		International Standards

								

	
				There are a few different international standards of accessibility in technology. WCAG, Section 508, and ETSI 301 549 are the most prominent and work well together.
 Web Content Accessibility Guidelines (WCAG)
 The World Wide Web Consortium (W3C) and Web Accessibility Initiative (WAI) are responsible for the creation, maintenance, and updates for the Web Content Accessibility Guidelines (WCAG). WCAG provides recommendations and success criteria to help create a more inclusive and accessible internet. The AODA  currently relies on WCAG 2.0 Level AA conformance for publicly-facing websites.  The active version for WCAG is 2.1 (released in 2018). Version 2.2 was in development at the time of writing. Most legislative bodies refer to WCAG 2.0 AA as the current requirement for all website content.
 WCAG is informative. However, creating and delivering accessible content goes beyond meeting WCAG criteria. Since WCAG and technology are continually evolving, checking off the list of criteria today may not address the accessibility guidelines of the future. Its best to view WCAG as a helpful resource, instead of a mandatory checklist.
 WCAG can also be extrapolated to non-web information and communications technology (see Guidance on Applying WCAG 2.0 to Non-Web Information and Communications Technologies, as an example).
 Other International Standards
 Other international standards have been developed for public procurement or publicly funded procurement.
 The ETSI  (European Telecommunications Standards Institute) EN 301 549 standards, issued by the European Commission, define functional accessibility requirements that can apply to different information and communications technology (ICT) products and services. It defines accessibility needs for people with different impairments and includes WCAG requirements. The Government of Canada has developed tools to support the definition of procurement specifications ICT aligned with ETSI EN 301 549 (for example, see the ICT accessibility requirements wizard).
 Similarly, the Section 508 rule legal standards (from the US Rehabilitation Act) are utilized by American purchasers. These standards are required for many publicly-funded procurements in the United States. These standards are broadly harmonized with other standards, including the ETSI EN 301 549 standards and WCAG.
 
	

			
			


		
	
		
			
	
		

		Principles

								

	
				All international accessibility standards are aimed at increasing accessibility in broad and specific contexts. So, it is not surprising that while there are differences among the standards, they all have similar underlying principles. Focusing on the Web Content Accessibility Guidelines (WCAG), there are four underlying principles.
 WCAG Principles
 The acronym for the four WCAG principles is POUR:
 	Perceivable: Information and user interface components  must be presented to users in ways they can perceive. Perception, in this case, goes beyond sight and includes considering other ways people can recognize and use your content (e.g., audio cues).
 	Operable: User interface components and navigation must be operable by a broad audience. Not everyone uses a keyboard and mouse, and many devices require touch technology. Assistive technologies, such as screen readers, enable users to interact with your content in a way that works for them.
 	Understandable: All aspects of your content, from the information itself to the operation of the functional user interface, must be easy to understand. Clear labels and recognizable design patterns reduce the effort in learning how to use and interact with your content.
 	Robust: Content must be established and reliable enough to be interpreted consistently by as many browsers and assistive technologies as possible. A robust application is stable and future friendly.
 
 Other international standards (such as ETSI 301 549) incorporate WCAG standards and add additional principles and consideration that are applicable to software and hardware, or other information and communications technology.
 
 WCAG Versions and Levels
 Three levels prioritize the success criteria, Levels A, AA and AAA:
 	Level A is the lowest level required to meet success criteria. Applications meeting Level A conformance  alone are not accessible. However, these are the most important success criteria to achieve.
 	Double A (AA) includes Level A criteria. To be AA conformant, you would need to exceed Level A and meet Double A techniques. These are the second most important criteria.
 	Triple A (AAA) A is the highest use of WCAG success criteria. Meeting AAA can be challenging and sometimes impossible for some technologies.
 
 
  
 It’s common to aim for Level AA conformance, because this provides a good level of accessibility, and it’s normally achievable with most content. It is also reflective of AODA website standards.
 Remember, meeting all Website Accessibility Guideline Success Criteria does not necessarily make your product accessible.
 
	

			
			


		
	
		
			
	
		

		Beyond Websites

								

	
				Websites vs Desktop Applications
 While the Website Content Accessibility Guidelines (WCAG) were initially developed for websites, the principles of WCAG can be applied to desktop applications too. As an example, the ETSI  301 549 standards (the European accessibility standards) build off and reference WCAG. The core principles are similar, and some WCAG techniques can apply to software applications. (See Guidance on Applying WCAG 2.0 to Non-Web Information and Communications Technologies.)
 Note that one important difference is that automated testing is limited for desktop accessibility. Please refer to the sections on Testing and on Accessibility Insights. 
 Functional Accessibility Requirements (FARs)
 FARs  are part of ETSI 301 549. Government of Ontario’s Information and Communications Standards Development Committee recommended adopting a set of FARs in its review of the Information and Communications Standards. These recommendations have not been adopted into law.
 FARs describe the functionality that must be available to ensure information and communications are more accessible to people with disabilities. They do not define the exact method of achieving that functionality.
 For example, when visual information is provided, the FARs require that:
 	There is a way to perceive and understand the information without vision
 	The presentation must be adjustable to support limited vision and/or visual perception or processing (magnification, contrast, spacing, visual emphasis, layout)
 	There is a way to perceive and understand the information without relying on colour distinction
 	The presentation must avoid characteristics that would trigger photosensitive seizures
 	Making alternative formats of the presentation must be possible, such as tactile formats
 
 
  
 Similar FARs are written with different disabilities and impairments in mind, detailing requirements for “where speech is required to operate a function” and “where operation has time limits”.
 The full list of recommended FARs are in the Final Report of the Information and Communications Standards Development Committee
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		If Standards Can’t be Met

								

	
				In some cases, it can be challenging, if not impossible, to meet the accessibility standards or regulations. For example, legacy or third-party software may not have the robust functionality to create inclusive experiences.  Understanding gaps in accessibility and taking responsibility for providing a more inclusive future reduces your reputational risk and mitigates the risk of litigation.
 The first step to address such a situation is to reach out to your internal developers, partners, or vendors. You can identify the accessibility limitations and ask for a solution. Sometimes there is a straight-forward solution that can be implemented. Other times, there may not be an immediate solution. However, a solution could be included in a roadmap and timelines outlined on when their products will become more accessible.
 If accessibility gaps cannot be avoided, consider formally documenting the gap, including noting:
 	The specific accessibility gap(s) and barrier(s) 
 	Why it was not practicable to incorporate accessibility design, criteria, and features
 	Your plan to reduce or eliminate these barriers
 
 
  
 The Integrated Accessibility Standards Regulation (IASR) of the Accessibility for Ontarians with Disabilities Act requires organizations to, upon request, provide an explanation about why accessibility criteria were not part of procurement. This documentation will help you respond to such a request.
 Remember to consider the end user experience over all other decisions, even if your code cannot meet all accessibility specifications. Keeping your audience in mind will help you provide the best experience possible.
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		Development and Procurement

	

	
		All educational technology is either developed or purchased. This section includes guidance about how to set your institution’s accessibility standard and how to incorporate accessibility into development and procurement processes.
 
 Covered In This Section:
 	Setting Accessibility Standards
 	Accessible Development 	Intro to HTML and accessibility
 	Intro to ARIA
 	Accessible Templates
 	Testing Throughout Development
 	Deviating From Standards
 	Desktop vs Mobile Content
 	Beyond HTML: Accessible Applications
 	Document Accessibility
 	Accessibility Statements
 
 
 	Accessible Procurement 	Organizing the Procurement
 	Determining Specifications
 	Incorporating Specifications Into Solicitation
 	Interpreting Vendor Claims
 	Evaluation and Non-Conformance
 	Contract Language
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		Setting Accessibility Standards

								

	
				Each post-secondary institution sets its standard of digital accessibility independently. You could aim for legal  compliance  (WCAG 2.0 Level AA for public websites) or could adopt a more accessible standard. Regardless of what standard of accessibility you adopt, communicate that standard internally. While there are a number of resources and guidelines on digital accessibility, remember that an accessible product is one that your staff and students can use.
 Resources to Consider when Setting Specifications
 It may seem daunting to set digital accessibility specifications, but don’t worry. In short, answer two questions: What is your standard of accessibility? And what technology does that standard apply to (e.g. websites; desktop applications; hardware).
 Here are some considerations when setting your specifications:
 	It is essential to understand the legislative requirements when establishing your standards. Web Content Accessibility Guidelines (WCAG) 2.0 Level AA, is the minimum standard required in Ontario. While this requirement only applies to publicly available websites, institutions could adopt a more accessible standard or apply the standard to more technology.
 	The legal requirements may change in the future. A standards development committee recommended adopting a set of Functional Accessibility Requirements (FARs) as the standard of accessibility under Ontario law. These recommendations would apply to all technology that uses the internet to function. See the Legal Requirements page for more information.
 	Specifications for web-based solutions typically include WCAG as a resource to meet an expected inclusive experience, complemented by an understanding of  inclusive design principles, technology barriers, and common accessibility personas. Consider what level of WCAG you want to strive for. See the International Standards page for more information.
 	For non-web content and technology, the WCAG principles or the ETSI (European Telecommunications Standards Institute) EN 301 549 standards could be used.
 
 Resources :
 	Guidance on Applying WCAG 2.0 to Non-Web Information and Communications Technologies (WCAG2ICT)
 	The Government of Canada tool to support the definition of procurement specifications aligned with ETSI EN 301 549.
 	Beyond Websites page of this tool.
 	Accessibility Statement page of this tool
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		Accessible Development

								

	
				How to Build Accessibility Into the Development Process
 As with any fundamental design constraint, accessibility is best included – and tested – at every stage of development. Good accessibility does not happen by accident. Building on a foundation of good accessibility will guide design decisions throughout the development process, with resulting impacts on visual presentation (e.g., colour contrast and layout) and overall flow and operation (e.g., navigation and wayfinding).
 Accessibility standards
 It is important to understand digital accessibility standards and how they apply to the work that you are going to do (e.g., website development, updates, app development). In addition to understanding digital accessibility principles in general, be familiar with your institution’s accessibility standards. Being familiar with these will allow you to integrate them into your guidelines and your general development process.
 Institutional standards often represent a minimum level of accessibility, sometimes based on legal requirements. Digital accessibility and related guidelines (like WCAG) are continuously updating, reflecting a continuous process of improving accessibility, and in reaction to advancements in technology and web content development. As a result, you may feel that it is practical and forward-thinking to design to a higher level of accessibility than what is represented in your institution’s accessibility standards. In any case, it is essential to establish specific success criteria for accessibility design at the earliest stages of development.
 Accessibility throughout development
 Accessible design is best planned, implemented, and tested at every level of design. We have taken a generally hierarchical design model, with component, integration (or sub-system), and system levels of design. Simpler systems might not have meaningful distinctions between these levels; larger projects might have more levels of hierarchy. The principles and concepts discussed here can broadly be applied to both simpler and larger projects.
 Broadly speaking, development has three levels:
 	Component Level refers to individual widgets  or controls, or components on a single webpage.
 	Integration Level is an intermediate level of aggregation, looking at an entire webpage, or a single screen in an application.
 	System Level refers to the entire system being developed – the whole website or application.
 
 
 Component Level
 At the component level, any control presented to the user needs to be accessible to alternative forms of access. For example, a user needs to be able to use their keyboard to switch between controls, as well as to operate them, unless there is a just reason not to allow it (e.g., a resource testing mousing accuracy). Most standard User Interface (UI) libraries offer keyboard-only functionality, with the ability to Tab between fields, buttons, etc. and the use of the keyboard to select from options, enter text and so forth. If your application requires a new type of control, implement keyboard access as well to remain keyboard accessible.
 WCAG offers several guidelines for alternative access to controls, both for reading content and interacting with it. Reading content can include reading the current value of a numerical slider, or alternative text descriptions for video, image, or audio content. Most accessibility standards also describe important criteria for interacting with a control (button, interactive graph, toggle, etc.), including consistent keyboard behaviour.
 Integration or Sub-System Level
 At the integration level (or subsystem level, or webpage level), accessible design planning includes the flow of focus between controls on the page, including tab order and the logical flow of text and controls.
 	Flow of Focus: One consideration is how screen readers will interpret the flow of the page. Screen readers do their best to interpret screen content logically, but do not always get it right. As a result, test to ensure that the order in which elements are read (including alternative descriptions) are consistent with your design goals.
 	Flow of Controls: Test flow of control and actions within a single page or subsystem too. Make finality clear to the user if irreversible actions can take place (for example, paying bills in a banking application). Where possible, present the user with a final summary of the transaction, and given the opportunity to accept, modify, or cancel the action.
 
 At this level of development, consider navigation and waypoints. Make UI elements used to navigate the application (or webpages within a website) identifiable and navigable by alternative means such as keyboard access. Where possible, establish a consistent design so that similar actions function similarly throughout an application. This consistency will create a consistent “look and feel” for end users and increase overall usability.
 System Level
 At the system level, all the design elements and accessibility criteria work together cohesively to create a smooth, consistent user experience. For example, make waypoints implemented at the integration level consistent among all pages.
 This level is the final check for success at the lower levels of integration. Navigation blocks should be universal among sub-systems (or webpages within a website) for easy wayfinding. This includes consistent wording, interaction, and placement. Ensure that there are no navigation dead-ends (a page that leads to no other pages) and that the flow between pages is understandable and predictable.
 
	

			
			


		
	
		
			
	
		

		Intro to HTML and accessibility

								

	
				HyperText Markup Language (HTML) is the markup language (code) used to structure a web page and its content. Since it is a language that helps define a website, it significantly contributes to whether the website is accessible or not. HTML provides expected patterns for reading or navigating content, which the accessibility  of a user experience is dependent upon. The content structure of HTML includes headings, paragraphs, bulleted lists, images, and data tables. HTML allows you to use tags to markup your elements.
 There are different subsets of tags in HTML, one of them being semantic HTML. Semantic HTML can significantly contribute to accessibility. In HTML, the term “semantics” refers to the meaning of the code. Semantic HTML includes tags whose purpose is defined by the element. For example, an <h1> tag represents the top-level heading on your page (heading one) and an <li> tag identifies an item in a list. In contrast, the <div> tag does not have any semantic meaning and therefore does not provide meaningful information from an accessibility perspective. For example, it’s more effective to style a <button> to look a certain way than to create a button with a <div> tag with qualifiers and scripts. Buttons have inherent traits and expected behaviours for mouse clicks, keyboard and tap interactions. Therefore, use semantic HTML wherever possible to contribute to good accessibility. It’s always better to use semantic HTML code rather than building something new.
 Overall, developing a basic understanding of HTML can go a long way towards building accessible products. Wherever possible, follow HTML best practices. Additionally, you can style HTML with Cascading Style Sheets (CSS) or add JavaScript (JS) for functionality. In general, standard semantic HTML elements are compliant  with current accessibility standards such as WCAG, provided you do not extend or change their functionality too much.
  
 Resources :
 	W3C HTML Living Standard
 	To learn more about HTML, review Mozilla’s Getting Started with HTML
 
 
  
 
	

			
			


		
	
		
			
	
		

		Intro to ARIA

								

	
				HTML (HyperText Markup Language) was initially designed to create static text pages. JavaScript provides dynamic components  which don’t exist in native HTML. The Accessible Rich Internet Applications (ARIA) standard provides developers with accessibility features not available in HTML alone.
 ARIA is a set of attributes (properties of HTML tags) that makes web content and applications more accessible. When it is not practical to use semantic HTML, ARIA can communicate semantic information and interactions to assistive technologies. ARIA communicates semantic information about widgets  (User Interface (UI) elements), structures (relationships), and behaviours to assistive technology. A proper accessible experience depends on the appropriate use of this tool: misuse of ARIA can lead to poor or unusable experiences.
 ARIA attributes can make non-semantic HTML like <div>s more accessible when native code or underlying technology cannot. For example, suppose you are using an external library or framework that uses a <div> as a button. It may be easier to add an ARIA tag such as ‘role=" button"‘ to the component, rather than rewriting existing styles and functions. Consider this approach carefully, since you will also need to confirm that there is proper JavaScript in place to make the element accessible (e.g., ensure that it is focusable and define event handlers for click and key-down events).
 If you intend to enhance the accessibility of HTML with ARIA tags, please consult the authoring practices and the detailed examples below. To summarize the first rule of ARIA: If you can use HTML or semantic attributes, then do so. Another common expression is that good ARIA is better than no ARIA, but no ARIA is better than bad ARIA.
 Examples of when to use ARIA
 Landmarks
 	Landmarks define sections of a web page, which helps screen reader users navigate the page. Landmarks can be defined either as HTML elements or with ARIA roles: A <header> landmark can be replaced, if necessary, on any element (like a <div>) by adding role="banner".
 	An <aside> landmark can be replaced with role="complementary".
 	A <footer> landmark can be replaced with role="contentinfo".
 
 ARIA Roles and JavaScript
 Some JavaScript frameworks generate web pages with non-semantic code, for example, a <div> element instead of a <button>. Adding the ARIA role="button" will improve provide semantic meaning to the <div>.
 When JavaScript is used to create special components that don’t exist natively in HTML, they may need to be given an ARIA role to define what they are. For example:
 	An accordion will be expanded and collapsed with a button which has this attribute: aria‑expanded="true"/"false".
 	A set of tabs within a web page will need role="tablist", role="tab", and role="tabpanel".
 
 More examples can be found on the ARIA Authoring Practices site.
 Labels
 There are multiple ways to label a button – besides using onscreen text – for example:
 	An aria-label attribute with text specifying the label, i.e., aria-label="continue“.
 	An aria-labelledby attribute can point to existing onscreen text as a label.
 	An aria-describedby attribute can point from an input field to an inline error to connect them in a semantic (meaningful) way. A screen reader will automatically announce the error when the user tabs to the input field.
 
 ARIA live regions
 An ARIA live region is a section of a web page that screen readers will automatically announce if its contents change dynamically after the initial page load. The live region provides important status messages. Code examples include:
 	role="alert" or aria-live="assertive" tells the screen reader to interrupt a current message to announce a dynamic content change.
 	aria-live="polite" tells the screen reader to announce the updated live region after announcing the current content.
 
 aria-hidden
 The aria-hidden="true" attribute tells screen readers to ignore an element and not announce it. Aria-hidden can be useful for content displayed on-screen but confusing for a screen reader user.
 For example:
 	An icon placed beside redundant text (like a garbage can icon with the word “Delete” beside it) since a user doesn’t need both to be announced.
 	Background content that is greyed out when a popup takes over the page. When a popup takes over the page, a screen reader user won’t be reading the background page.
 
 Resources:
 	W3C WAI-ARIA Overview
 	WAI-ARIA Authoring Practices 1.2
 
 
  
 
	

			
			


		
	
		
			
	
		

		Accessible Templates

								

	
				Good accessibility is embedded into each step of the web development process. Designers, developers, and content specialists all have a role to play in developing accessible websites. This page explains how accessible templates can be developed to support this process.
 Creating accessible wireframes (designers)
 A web page wireframe is a visual design document created by designers. The wireframe shows the layout of a web page by organizing a web page into sections that will be populated later with images and textual content. The wireframe can lay out pages in a way that maximizes usability  and ease of use. Using a wireframe will ensure that the web pages will have a consistent layout from page to page, improving accessibility for users with cognitive disabilities.
 Creating accessible templates (developers)
 Developers analyze the wireframe document created by designers and create a web page template that is coded in HTML. The code in the template must be accessible to create accessible content pages. The template code can define each section of the page to hold the content that will be supplied later by a content specialist (e.g., header, nav, main, footer, etc.)
 The World Wide Web Consortium (W3C) has good resources on how to build an accessible template, including:
 	W3C DeW3Csign System
 	ARIA (Accessible Rich Internet Applications) Landmarks Example
 
 
  
 Creating accessible content within templates (content specialists)
 While content templates can include some guard rails, like a form within a Content Management System (CMS), website content itself can also create barriers. An accessible content template makes it easier for content specialists to produce accessible content. See Document Accessibility for more details.
 A content template should allow content specialists to update all content relevant to the web page, including:
 	Page <title> (this appears in the browser tab)
 	Headings and their levels (h1, h2, h3, etc.)
 	Paragraphs
 	Lists – unordered (bulleted) lists and ordered (numbered) lists
 	Images and their alt (alternative) text
 
 How to add content that is accessible
 Always try to maintain web page content that is written semantically, i.e., uses standard HTML formatting. Content that is semantic will improve accessibility and works well with Assistive Technologies (ATs), like screen readers , speech recognition, and even keyboards. Some of the accessibility benefits of content that is formatted this way include:
 	The page <title> is announced by screen readers when the page loads.
 	Headings and their levels (h1, h2, h3, etc.) are announced by screen readers to provide context to users with vision impairments. Headings also provide a way to navigate or scan content on a page.
 	Tagged paragraphs improve readability and give users more control when customizing contrast themes.
 	Unordered lists (bulleted) and ordered lists (numbered) are announced by screen readers to provide context and to set expectations (how many items are in the list).
 	Descriptive (alt) text for images is announced by screen readers to provide meaning for people with vision impairments.
 
 How to request a change to the template
 It’s important for content specialists to check with the developers or IT  architect before making updates to the page template or wireframe. If the wireframe changes impact the page’s content, the content template may also need changes.
 References:
 	W3C Content Structure
 
 
  
 
	

			
			


		
	
		
			
	
		

		Testing Throughout Development

								

	
				Testing is critical to establishing and maintaining the accessibility of a website. Incorporating testing throughout the development process will confirm and validate that accessibility specifications are being met. Designers, content specialists, quality assurance testers, and developers all play a role in testing for accessibility. All aspects of the product, from the coding to content updates, or even changing colours of text or icons can create an unintended accessibility issue.
 Over time, changes in assistive technology or browser support might also introduce new accessibility problems. Regular updates or monitoring can reduce this risk.
 The rest of this page highlights some specific tools that a person in each role may want to consider using.
 	Designers: Check the colour contrast of your text content or icons. See the section on Colour Contrast Testing. 
 	Content Specialists: Consider the readability of your content and how easy it is to understand. This includes your use of plain language to make your content accessible for people with learning or other cognitive disabilities and language barriers. See the subsection on Plain Language.
 	Quality Assurance (QA) Testers: Keyboard testing and screen reader  testing ensures that features and workflows are accessible with the keyboard alone (no mouse). See the sections on Keyboard Testing and NVDA Screen Reader Testing. 
 	Developers: Using automation is an excellent way to test for accessibility. Quick fixes can be discovered and prevented by using automated testing tools. Automation does not guarantee accessibility; some manual validation is needed. See the section on Deque axe tools and Accessibility Insights.
 
 Site Monitor Tools
 For websites already in production, there are several accessibility dashboard tools that continually monitor the site looking for accessibility issues. These may be particularly appropriate for large organizations with large sites. These are typically paid tools. Some prevalent in the industry include:
 	Deque – axe Monitor
 	TPGi – ARC Domain Monitoring
 	Level Access AMP (Accessibility Management Platform)
 
 
  
 
	

			
			


		
	
		
			
	
		

		Deviating From Standards

								

	
				It is important to think beyond specific guidelines in website design. Ultimately what matters more than the guidelines is the user experience. For that reason, there may be occasional exceptions to the guidelines. Here are a few examples where WCAG  Success Criteria (SC) can be flexible to put the user experience first:
 1.3.4: Orientation
 This SC states that a mobile app or web page should display either portrait or landscape orientation. An exception is if the content would not be understood as a result, for example, a cheque deposit function, a Virtual Reality (VR) goggles app, or a piano app. All of these require a landscape orientation exclusively.
 1.4.3: Contrast (Minimum)
 This SC states that text and icons must meet a given colour contrast requirement. Company logos, however, are exempt for this requirement.
 1.4.5 Images of Text
 Use text rather than images of text. Logos are exempt from this requirement.
 2.4.3: Focus Order
 When a user tabs through the clickable elements on a page, the focus order should go from top-to-bottom, left-to-right. In some cases, an experience can be improved by adjusting this guideline.
 For example, when a primary button (“Continue”) is on the right side (for usability), and the secondary button (“Cancel”) is on the left side. In this case, the “Continue” button should be reached before the “Cancel” button.
 Additional context to help screen reader users
 On-screen text is the best way to label buttons; however, an aria-label is acceptable if the button is recognizable. Be sure to label the icon concisely, for example, “print” rather than “print button.”
 
	

			
			


		
	
		
			
	
		

		Desktop vs Mobile Content

								

	
				Today, mobile and desktop web development are very similar. However, there are still some differences to be considered in development.
 Historically, early mobile devices were often feature-poor and low-resolution. Modern mobile devices, on the other hand, like smartphones and tablets, can typically render full websites. Similarly, web content development has moved away from a distinction between desktop and mobile browsers. Responsive design chooses an optimal layout based on the user’s screen dimensions. This is helpful from a developer’s perspective since it allows for a single version of a website. This single version can dynamically update the layout as necessary to accommodate different screen/window sizes and resolutions.
 There are still considerations specific to each modality when designing a site for multiple platforms.
 Click vs Tap
 A user may use a mouse to click on elements in a standard desktop browser. The mouse pointer is a precise means of control. Generally, a person who can use a mouse can click on a small target area.
 WCAG  success criteria specify that targets must have 24 CSS pixels of spacing between them (for level AA conformance), and a target size of 44×44 CSS pixels (for AAA conformance).
 [image: Two buttons, each 44x44 CSS pixels, with 24 CSS pixels of spacing in between] 
 In addition to the accessibility considerations around small target areas, you should also consider the mobile experience. Mobile users might use their fingers to tap on icons, buttons, and other User Interface (UI) elements. A user’s finger represents a much larger (and less focused) selection tool when tapping. In addition, the user’s finger will block their view of the screen as they are tapping. Therefore, it is essential to ensure that target areas are large and, where possible, sufficiently separated to allow selections without accidentally triggering neighbouring elements.
 Switch vs Keyboard
 On desktop systems, assistive technologies often take the form of virtual keyboards. They might use tab keystrokes to move between selectable user interface elements and use arrow keys (or page-up/page-down) to scroll through content.
 Mobile devices often use different methods. Users with dexterity disabilities  can use a switch control unit consisting of two or more switches to iterate between interactive elements, or to select a “targeting” mode. Typically one switch will be used to cycle through UI elements on a page, and another switch will activate the element. Another method is to have an input switch activate a sweep across a screen, allowing a user to directly target elements on the screen. Switches can be handheld, mounted on a wheelchair, or foot-operated.
 Here’s a basic switch control unit with two switches – one for cycling through UI elements, and the other for activating them.
 [image: ] 
 With a sip and puff switch, sipping will activate one switch, and puffing will activate the other.
 [image: ] 
 An eye tracking device can be mounted along the bottom of your monitor, where it uses infrared light and a series of cameras to see where your eyes are looking. Looking at a UI element for a pre-set period of time will activate it.
 [image: ] 
 Pinch to Zoom
 Mobile users expect to be able to zoom in/out on content on mobile devices. Ensure that your application responds to zoom events, like pinch to zoom gestures, without breaking the layout of the content.
 Device font settings
 Mobile apps should respect the font system settings for each device, for example, large or bold font. Mobile websites do not need to adapt to the device settings.
 
	

			
			


		
	
		
			
	
		

		Beyond HTML: Accessible Applications

								

	
				Although many standards, such as the Website Content Accessibility Guidelines (WCAG) were developed for websites and HTML, the underlying principles can be applied to other technology too. WCAG covers design principles around the presentation of content, the navigability of controls (using a mouse or keyboard, for example), and general principles of user interaction. Understanding these principles at the first stages of development will help you make appropriate design decisions throughout the project, regardless of the specific technology. The World Wide Web Consortium (W3C) provides guidance on applying WCAG to other technologies besides websites.
 With respect to testing, there are a few standard tools for testing the accessibility of software programs through automation. Microsoft’s Accessibility Insights for Windows is an example of this. Most modern operating systems have accessibility technology built into the operating system. Take the time to explore the accessibility features from your target OS, and use the tools to test your software throughout your development. See Testing Throughout Development for more examples and guidance.
 
	

			
			


		
	
		
			
	
		

		Document Accessibility

								

	
				Documents like PDFs, Excel Sheets, Word Documents, and Presentations create barriers  for staff and students if not accessibly created.
 Planning your content structure up front will save time in preparing any accessible document. If your goal is to create a PDF, the most direct way to make it accessible is from the source (Word, Excel, PowerPoint, etc.). You will also need Adobe Acrobat Pro or PDF Accessibility Checker (PAC) 2 (Windows only) to make your PDFs accessible.
 You can follow these guidelines when aiming to create an accessible document from any application:
 	Use plain language
 	Add descriptive contextual links
 	Add alternative text
 	Use document headings
 	Consider accessibility for time-based media (audio / video)
 	Use built-in accessibility checkers
 
 Use plain language
 Plain language (also called simple language) ensures that your text is concise and easy to understand. Using simple language benefits people with learning or other cognitive disabilities and language barriers. Determine the needed level of simplicity based on the target audience. In a post-secondary context, simplicity of language is further complicated as advanced level reading or technical knowledge may be a requirement within certain curricula or programs. However, for information that is meant to be accessed by the public, use plain language as much as possible.
 To write using plain language, try the following tips:
 	Cut extra words
 	Use short, everyday words, for example: 	Ask, instead of inquire
 	Next, instead of subsequently
 	Help, instead of render assistance
 
 
 	Use the active voice (i.e., the doer of the action is at the beginning of sentence) 	“Customers can now board the train on platform 12” (active voice)
 	“The train on platform 12 can now be boarded” (passive voice)
 
 
 	Write in short sentences
 	Use action verbs
 	Avoid difficult words and explain difficult words if you must use them
 	Use contractions (i.e., don’t instead of do not)
 	Use neutral pronouns (they/them)
 	Use bulleted lists For more information and resources on plain language, checkout these links:
 	Translation Bureau, Government of Canada, Plain Language
 	Online readability checker
 	Readability Calculator
 	Datayze Readability Analyzer
 
 
  

 
 Add descriptive contextual links
 On websites and in apps, it is common to have a link that takes you to a different page. Sometimes the text that describes the link is not very clear. For example, if a user who relies on a screen reader hears “Click here” without any additional information, they won’t know what that links to. Link text should make it easy to understand where the link is going. Avoid “click here” or “read more,” because these are not descriptive and do not tell the user what the purpose of those links are or where the links will take them.
 Add alternative text
 Alternative text are descriptive words applied to visual information, such as images, charts, and diagrams. Alternative text is embedded and usually hidden text. When a screen reader encounters an image, it reads out whatever alternative text is attached to it.
 When using MS Word, you can add alternative text, or alt-text, to images by right-clicking on the image and scrolling to “edit alt-text.” In MS PowerPoint, select your image, then navigate to the “picture tools” format on the main ribbon. “Alt-text” is found under the accessibility options.
 [image: A screenshot showing the add alt-text panel in MS Word] Most other tools, including email systems and PowerPoint also have built in tools to add descriptive text. Many applications will generate automatic descriptions of an image. Do not rely on these descriptions as they are often poor quality.
 Use document headings
 Headings can help structure a document. They also increase the document’s readability. Headings visually break up text and help the reader navigate and locate the information they are looking for.
 It is important that headings are properly coded for persons using screen readers. Use the headings formatting found in the “styles” panel of MS Word. Use level 1 headings for main titles. Use level 2 headings or higher for sub-headings within a specific section. This helps screen reader technology to work effectively and allows a person to navigate the content.
 Consider accessibility for time-based media (audio / video)
 Be sure to provide a text equivalent for all time-based media formats, including audio and video. Text alternatives include captions and transcripts. Do not rely on audio alone to communicate meaning. Similarly, include descriptive audio in videos and don’t rely on video alone to communicate meaning.
 Avoid repetitive animation and flashing effects as this may trigger people with photosensitive seizure disorders. You can also consider programming reduced motions settings, meaning that a user can reduce or remove animations if they wish.
 Application-specific guidelines
 Adobe PDF (Portable Document Format)
 PDF documents can be made accessible by including tags as recommended in the latest PDF/UA Universal Accessibility Guidelines and the WCAG 2.0 PDF Guidelines. Including good accessible formatting in your source document can help with PDF tagging, but additional work will still be needed.
 Microsoft products
 Microsoft includes accessibility checkers in their applications. To run the checker, click on Tools and then “Check Accessibility”. The program will identify some (not all) potential barriers for people with disabilities and provide suggestion on how to remove those barriers and improve the accessibility of your documents.
 Microsoft Excel
 Consider the following tips to make your Excel spreadsheet more accessible:
 	Add a description of the document layout. For example, a note indicating the direction of the text flow, whether it is top to bottom or left to right.
 	Use consistent conventions throughout the document.
 	Apply the proper formats for your data cells. Format text data as text, money as currency, and dates as dates.
 	Identify row and column headers in data tables.
 	Separate headings so that it is understandable.
 	Label each worksheet with a meaningful name as opposed to Sheet1, Sheet2, etc.
 
 Microsoft PowerPoint
 Consider the following tips to make your PowerPoint presentation more accessible:
 	Keep presentations short and clear. This helps people with learning or other cognitive disabilities stay focused.
 	Keep your message as concise as possible; do not crowd text on your slides. This also considers differing amounts of time someone might need to read and understand what is on the slide. Considered a maximum of 4-5 bullets per slide.
 	Keep in mind that the layer order defines the reading order for assistive technologies from PowerPoint.
 	Remember that because presentations are viewed from a distance, font size and colour contrast are highly important. Use a minimum of 24 pt font with high-contrast colours
 	Minimize or remove slide animations or transitions because these can cause unnecessary visual distractions.
 
 If your presentation is going to be shared in a digital format, e.g., on your website or in an email, consider persons with vision loss and those using screen-readers.
 	Provide alt-text for all images
 	Use the built-in slide design templates since they provide navigational structure for screen readers
 
 For more information, please refer to Microsoft’s Accessibility Guide for PowerPoint.
  
 
	

			
			


		
	
		
			
	
		

		Accessibility Statements

								

	
				Consider developing an accessibility statement to post on your site. An accessibility statement demonstrates your commitment to accessibility  and specifies your accessibility standards.  Documenting your site accessibility features and known limitations invokes trust and invites discussion. You can also invite visitors to the site to provide feedback and respond to that feedback to let them know you’re committed to doing your best to incorporate their suggestions. The AODA  requires organizations to establish a “process for receiving and responding to feedback about the manner in which it provides goods, services or facilities to persons with disabilities”.
 The World Wide Web Consortium (W3C) has an excellent resource on Developing an Accessibility Statement. As an example, the Government of Canada accessibility statement may give you some ideas for creating yours.
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		Accessible Procurement

								

	
				Policies or other documentation outlining processes and commitments to accessibility can help identify when and how accessibility criteria will be incorporated into procurement as required by the AODA. For some procurements, such as small purchases by faculty, it may not be practical to incorporate accessibility criteria. However, consider incorporating accessibility criteria for other large purchases or critical digital tools. This will ensure equal access for all learners.
 Many colleges and universities have policies outlining accessible procurement practices. However, not many Ontario post-secondary institutions have written policies for accessible digital procurement. For example, many American universities have policies on procurement for digital accessibility because of Section 508 legal requirements. While details of these policies may not be directly applicable to Ontario post-secondary institutions, they do provide a general framework for incorporating digital accessibility considerations into procurement processes.
 For example, see:
 	Accessible Procurement Guide, Council of Ontario Universities
 	9 Steps to Procuring Accessible ICTs for Inclusive Education, Global Initiative for Inclusive ICTs (G3ICT)
 	Electronic and Information Technology Accessibility Policy and Procedures, University of Montana
 	Guideline on Making Information Technology Usable by All, Government of Canada
 	Procedures and Procurement for Digital Accessibility, New York University
 	Procure Accessible Technology, University of Wisconsin – Madison Information Technology
 
 Each organization will approach accessible digital procurement slightly differently. The policies above and other leading practices generally point to steps outlined on these pages.
 
  
 
	

			
			


		
	
		
			
	
		

		Organizing the Procurement

								

	
				Gathering the Right People
 When beginning procurement of major educational technology, it is helpful to gather the correct stakeholders. Ideally, this group would include stakeholders for procurement, information technology, disability  and accessibility, students, teachers/professors, and administrators.
 Involve this working group at all stages of procurement, as appropriate and feasible. Stakeholders can help develop the specifications, draft the solicitation documents, evaluate proposals, and meet with vendors.
 Gathering Information
 Before beginning the procurement process, gather information about what is already known about the digital accessibility barriers in your organization. Accessibility Services Offices and adaptive technologists are a great source of information about what barriers students with disabilities are already encountering. Keeping these barriers in mind will help keep accessibility a priority throughout the procurement process.
 
	

			
			


		
	
		
			
	
		

		Determining Specifications

								

	
				The first step is to determine what, if any, specific requirements apply to your organization. In addition to the general obligation to “incorporate accessibility design, criteria and features when procuring,” the current AODA  requirements relevant to colleges and universities are outlined on the Legal Requirements page. Keep in mind that there may be changes to these legal requirements in the future.
 In addition to these legal requirements, post-secondary institutions may want to incorporate accessibility specifications into their procurements. Establishing a policy that defines the level of accessibility will make it easier to consistently provide accessible content. See the Procurement page for guidance on policies.
 Defining Specifications
 Some organizations include a general statement in solicitations vaguely requiring compliance  with standards or legislative guidelines. A general reference makes it nearly impossible to determine whether a product meets accessibility requirements. For example, a requirement to “comply with AODA standards” will be meaningless for most procurements because there are no specific AODA standards on procurement.  Instead, specifically reference the accessibility requirements that the product is expected to meet.
 Exact specifications depend on what is being procured (e.g., hardware, software, tablet, phone) and its intended functionality/ purpose (e.g., voice communication; video transmission). To ensure full accessibility, some specifications that may seem irrelevant will need to be included. For example, if product documentation includes an embedded video, specifications for video and audio may become relevant.
 There are two main tools to help you define specifications in procurement documents: one from the Canadian government and one from the US government. They are based on very similar, but slightly different, standards (ETSI and Section 508). The Canadian tool is more applicable to Ontario institutions as it does not refer to specific American legislation.
 
	

			
			


		
	
		
			
	
		

		Incorporating Specifications Into Solicitation

								

	
				 Market Research 
 
 Because of federal accessibility requirements in the United States and Europe, there are many more accessible products globally available than ever before. (See International Standards page for more information). Market research can inform a procurement strategy by defining which accessible products are available. Many vendors also provide or publish Accessibility Conformance Reports (ACRs) or Voluntary Product Accessibility Templates (VPAT) which outlines their current state of accessibility.
 In addition, consider meeting with vendors to discuss the importance of accessibility in this procurement. The Global Initiative for Inclusive ICTs  (G3ICT) has prepared a Discussion Guide for conversations with vendors, that includes key questions and how leaders in accessible technology may respond. G3ICT recommends:
 	Organizing a series of meetings with vendors that have been selected as meeting accessibility criteria in a Call for Tender/RFP
 	Clarifying how vendors’ products meet accessibility specifications
 	Asking questions about the vendor’s experience with accessibility and how their business processes ensure the accessibility of their products
 	Requesting demonstrations of a vendor’s product within the planned setting with the focus on its accessibility and application for different use cases, including individual use and collaboration
 
 Incorporate specifications into solicitation
 In addition to specifications, solicitations may need to:
 	Specifically reference the organization’s accessibility commitment and standards and their Accessibility for Ontarians with Disabilities Act (AODA) obligations.
 	Include specific specifications in the solicitation (see Determining Specifications page for resources). G3ICT recommends including “precise details of the product or service required, including accessibility requirements, and terms of the procurement exercise”.
 	Specify that the tender must include accessibility in the design and development process if the tender is for a new product.
 	Instruct vendors on how they are expected to demonstrate the accessibility conformance  of their products (e.g., VPAT/ACR). This could include documentation expectations (see evaluation section below), testing, typical user scenarios, and plans to address known gaps. See Section508.gov for a template of such instructions to vendors. Requesting VPATs also has the indirect benefit of communicating the importance of accessibility to vendors.
 	Request references from vendors specifically about the accessibility of the product.
 	Clarify when these specifications are minimum acceptance criteria and how they will be evaluated alongside other factors.
 
 
 
	

			
			


		
	
		
			
	
		

		Interpreting Vendor Claims

								

	
				 VPATs and ACRs 
 
 Vendor claims of accessibility are not reliable without being confirmed through written documentation and validation. The commonly accepted method of reporting accessibility is through Accessibility Compliance Reports (ACRs). There are also called Voluntary Product Accessibility Templates (VPATs). A VPAT is a generic template that companies use to draft reports on their product’s accessibility, based on either Section 508 (American) or EN 201 549 (European) standards.
 For most commercial off-the-shelf products, VPATs are available online. Most major vendors whose customers include post-secondary institutions in the United States or Europe will have previously completed VPATs and will be able to share them.
 It is important to note that a VPAT is not an audit report, though the vendor must have performed an audit to complete the VPAT. While useful, VPATs cannot be assumed to be accurate. Since they are written by the vendor, VPATs may exaggerate the accessibility of any given product.
 [image: Alt text: Marked-up document extract titled: Zoom Video Accessibility Conformance Report International Edition. Mark-ups explain that: "VPATs are also called ACRs or Accessibility Conformance Reports" and "Is this the right edition? International edition is based on EN 301 549 standards. Others are to US Standards. Sub-title: VPAT = Version 2.3 - December 2018 Mark-up note: "Have they used the most recent version of the template?" Content: Name of product Version: Zoom Video Conferencing and Webinar v4 6.0 (Windows) Product Description: Zoom's video communications product suite runs on mobile, desktop, and conference room systems. Zoom platform unifies video and audio conferencing, simple online meetings, group messaging, and a software-defined conference room solution into one easy-to-use0platform that is simple to deploy. Date: October 14, 2019. Mark-up note: What date was it completed? Have updates occurred since then?] 
 Red Flags
 The following are some items for concern or indications that a VPAT may not be accurate:
 	An old version of a VPAT (VPAT 1.X) indicates that the vendor has not updated its documents.  Similarly, a VPAT dated more than 12 months ago would suggest that the product has not been updated.
 	The VPAT is not completed or is completed with non-standard language (e.g., it uses “Passes” and “Fails” rather than “Supports”, “Partially Supports”, or “Does Not Support”). This indicates a lack of expertise in accessibility by the author.
 	One VPAT for multiple products or inaccurate/ unclear descriptions of the product. A VPAT needs to be product-specific to be accurate.
 	Evaluation methods are unstated or indicate that only automated testing was completed.  Automated testing can only test for approximately 30% of conformance, but it cannot be relied upon alone.
 	The VPAT states that it “Supports” all accessibility specifications. While this is possible, it is incredibly rare for a product to support every criterion. It may indicate that the author did not understand or confirm compliance. Note that a VPAT may say “Supports” instead of “Not Applicable” where a criterion is not relevant.
 	VPATs that consistently state “Supports” and often includes minimal content in the “Remarks” column. The Remarks column is not intended to be blank. It should provide information on how the authors arrived at this conclusion.  If most responses in the VPAT paraphrase the criterion, question the authors on how they reached those conclusions.
 	Authors may also put “Not Applicable” for many criteria. While this may be an appropriate response, it should be accompanied by a brief explanation. “Not Applicable” responses without explanation are suspect as they make it challenging to determine why the criterion does not apply.
 
 If you encounter red flags
 If any of these red flags are raised when reviewing a VPAT, you can do some quick tests to confirm the accuracy of the claims in the VPAT. This is not a substitute for a full accessibility audit but it can validate some claims in a VPAT. For example, you could do the following tests and check that the results are accurately described in the VPAT:
 	Test the product with the keyboard (see 4.5.2 if you’re not sure what this entails). 	Are all functional items available by keyboard?
 	Do all active items have a highly visible keyboard focus indicator?
 	Can you activate hidden content like menus?
 	Can you complete and submit forms?
 
 
 	Is there movement on the site? Does it have an accessible (mouse, keyboard, touch) pause feature, or does it stop within 5 seconds?
 	If you submit an empty or incorrect form (e.g., a log-in), are the errors described appropriately?
 
 If the results are not consistent with the VPAT, the VPAT is not reliable. In that case, you cannot know if the product is accessible without testing it yourself.
 If questions arise from the VPAT, contact the vendor. You may want to ask questions like:
 	Why is this VPAT dated 18 months ago, has the product not been updated?
 	Why did this criterion say Not Applicable when the product has that feature?
 	What testing was done to reach these results?
 
 Signs of a Reliable VPAT
 In contrast, the following are positive indications of the reliability of a VPAT:
 	It was authored by a third party, with greater expertise in the accessibility criteria and are more likely to have an objective view.
 	There is substantial content on the VPAT’s cover page, including detailed information about the exact type of testing employed. For example, listing multiple assistive technologies  and types confirms the rigor of the testing. Similarly, a note about the scope of testing is reassuring.
 	Examples of how the product meets specific success criterion demonstrates an understanding of the success criteria.
 	The VPAT is publicly available, which provides an indication of the vendor’s confidence in the report.
 
 [image: Extract of an untitled VPAT. Has columns for Criteria, conformance Level, and Remarks and Explanations. First row: Content: 1.1.1 Non-Text Content (Level A). Conformance level: Supports. Remarks and explanations: The product provides text alternatives to non-text content such as buttons, and graphics. Programmatic labels allow assistive technologies users to decipher the nature and purpose of non-text content.] 
 
 
	

			
			


		
	
		
			
	
		

		Evaluation and Non-Conformance

								

	
				 The Government of Canada’s ICT Accessibility Requirements Wizard produces evaluation templates to match the specifications that it creates. For each procurement, you will need to determine which accessibility specifications are minimum requirements and which criteria will be evaluated and scored alongside other requirements. One factor in this determination will be applicable legal requirements. Other factors will include the quality of alternative products. Where there are both accessible and inaccessible products that meet a post-secondary institution’s needs, the accessible product can be prioritized. For products that impact many people or are more critical, you may consider higher accessibility expectations.  
 
 At times, you may conclude that the best course of action is to procure a product that does not fully meet the accessibility specifications. The AODA  states that if “a designated public sector organization determines that it is not practicable to incorporate accessibility design, criteria and features when procuring or acquiring goods, services or facilities, it shall provide, upon request, an explanation.” In such situations, it would be best practice to document the decision, why it was not practical to procure an accessible alternative and develop a corrective action plan if possible.
 Another best practice to consider when a product will not be fully accessible is to develop a plan for how to work around the accessibility issues. This workaround is sometimes called an accommodation  or an “equally effective alternative action plan.” These are critical to ensure that people with disabilities  still have access to the needed information or resources.
 An organization can be proactive in creating an equally effect alternative action plan for specific known issues or reactive by responding to individual requests. Below is an extract of an equally effective alternative access plan for known challenges with Zoom.
 [image: Document extract Titled: Table 1. Zoom features and actions to enhance meeting accessibility First row Feature: Keyboard description. Description/ Resource What to do: Share link to Zoom keyboard shortcuts and Help Centre when sending Zoom meeting invite or upon request. Second row: Features: Sharing screen content. Description/ resources/ what to do: Incorporate description of content into spoken presentation. Provide another means to access content and URLs shared on screen, such as posting accessible presentation after session.]Screenshot captured from https://dssbackyardfence.wordpress.com/ 
 UDL (Universal Design for Learning in Higher Education) on Campus has resources on developing an equally effective alternative action plan. Note that as an American resource, it will include information relevant to those standards rather than Canadian or European standards.
 
 
	

			
			


		
	
		
			
	
		

		Contract Language

								

	
				 Once a product and vendor have been selected, the contract will incorporate the various accessibility specifications, including how delivery will be tested and confirmed, and how non-conformance will be addressed. The following is a checklist of things to consider when finalizing contract details:  
 
 	State the applicable accessibility standard (e.g., WCAG  2.1 Level AA).
 	Define the process for handling exceptions to standards and specifications.
 	Agree on deployment and support procedures, making sure that the vendor’s dedicated support team covers accessibility.
 	Include all relevant information on testing and delivery.
 	Include that the vendor is responsible if the product turns out not to be accessible by requiring the vendor to remediate barriers, deliver a new product, return money paid, or pay damages.
 	Include provision for soliciting feedback from both vendors and users.
 	As accessibility challenges may not be readily apparent, specify the vendor’s responsibility to remediate a barrier whenever it is identified.
 
 For additional information, you can visit the Global Initiative for Inclusive ICTs  (G3ICT) resource 9 Steps to Procuring Accessible ICTs for Inclusive Education
 Section508.gov (the US accessibility legislation resource) has developed sample contract language for various situations:
 	Custom ICT development services
 	Installation, configuration and integration services
 	Maintenance, upgrades and replacements
 	Service personnel
 	Hosting services
 	Validation for ICT items
 	Documentation
 	Conformance reporting
 	Non-compliance 
 
 This language will need to be adapted to refer to the specific accessibility standards of your college or university, instead of the Section 508 requirements.
 
 
	

			
			


		
	
		
			
	
		IV

		Testing

	

	
		Whether purchased or developed, the only way of knowing that technology is accessible is to test it. This section includes guidance on when to test, how to test, the testing process, and some common tools to include in testing.
 
 Covered in this Section:
 	Establishing success criteria for websites
 	When to test
 	Ways of Testing
 	Overview of the Testing Process 	Writing Up Test Results
 	Priority and Severity
 
 
 	Testing Tools 	Keyboard Testing
 	Chrome DevTools Testing
 	Colour Contrast Testing
 	Deque axe Browser Extension Testing
 	Screen Reader Testing
 	Accessibility Insights for Windows
 	Installation-Free Testing
 	Document Accessibility Checkers
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		Establishing success criteria for websites

								

	
				 To improve the accessibility of your web content, you can aim to conform to Web Content Accessibility Guidelines (WCAG). See International Standards page for more information.
 
 WCAG 2.0 vs 2.1
 The World Wide Web Consortium (W3C) and Web Accessibility Initiative (WAI) are responsible for the creation, maintenance, and updates for WCAG. WCAG is regularly reviewed and updated to reflect a continuous process of improving accessibility and in reaction to advancements in technology and web content development. Each update is numbered with two digits, separated by a period. The first digit represents the major version number, and the second digit represents the minor version number.
 The Accessibility for Ontarians with Disabilities Act (AODA) requires only WCAG 2.0 conformance  at present. Given the versions of WCAG that are currently published and the broad use of touch screen technology, it is a good idea to start aiming for WCAG 2.1 now. This will prepare your website for the near future and WCAG 2.1 adds success criteria related to touch screens. Keep in mind that WCAG 2.2 and WCAG 3.0 are also being drafted currently and are coming soon.
 Levels A, AA, and AAA
 There are a number of success criteria within WCAG. Each success criterion corresponds to a specific aspect of digital accessibility. WCAG denotes three levels of accessibility depending on the number of success criteria that a website satisfies. When a web page satisfies success criteria, we say it is conformant with the criteria (rather than compliant).
 The three levels of accessibility, from lowest to highest, are Level A, Level AA, and Level AAA. Level A is basic accessibility, AA is considered very good, and AAA is excellent accessibility. Most organizations aim for Level AA, because sometimes it is not possible to satisfy every Level AAA success criterion. Even if your content is only required to be Level AA conformant, it is good practice to document any Level AAA features.
 Table 1 below shows the number of success criteria that must be satisfied to achieve the different levels of accessibility associated with WCAG 2.0 and 2.1.
 	 	Level A 	Level AA 	Level AAA 
 	WCAG 2.0 	25 Success Criteria 	13 Success Criteria 	23 Success Criteria 
 	WCAG 2.1 	30 Success Criteria 	20 Success Criteria 	28 Success Criteria 
  
Table 1: WCAG 2.0 and 2.1 Requirements 	For a web page to meet Level A – it must satisfy all of the Level A Success Criteria.
 	For a web page to meet Level AA – it must satisfy all of the Level A Success Criteria and all of the Level AA Success Criteria.
 	For a web page to meet Level AAA – it must satisfy all of the Level A Success Criteria, all of the Level AA Success Criteria, and all of the Level AAA Success Criteria.
 
 
  
 Success Criteria
 Success Criteria are written in clear language and are designed to be testable. This means that it is clearly identifiable if web content conforms to or fails a specific criterion. For example, Success criterion 1.1.1 states that “All non-text content that is presented to the user has a text alternative that serves the equivalent purpose, except for [certain situations].” Based on this, someone can examine all non-text content and confirm that this criterion is met, or not
 Typically, testing is done through a combination of automated testing and human evaluation (more on testing on page). Formal testing can also be complemented by usability  testing, where users with disabilities interact with the web content and can give direct feedback on what does and does not work for them. Typically, testing is done through a combination of automated testing and human evaluation. See the Ways of Testing page for more information. Formal testing can also be complemented by usability testing, where users with disabilities interact with web content and can give direct feedback on what does and does not work for them.
 All Success Criteria can be found on the WCAG Quick Reference.
 Techniques and Failures
 For each of the Success Criteria, WCAG provides additional information, including sufficient and advisory techniques, and example failures. This additional information is to support you through the process of meeting the Success Criteria:
 	Sufficient Techniques are reliable ways to meet the success criteria. You can use other techniques not listed, if they work. See: Sufficient Techniques.
 	Advisory Techniques are suggested ways to improve accessibility, but they are not required. See: Advisory Techniques.
 	Failures are test results which show success criteria were not met. See: Failures.
 
 More detail is available on the “Understanding Techniques for WCAG Success Criteria” page.
 Normative vs. Informative
 It is important to keep in mind that the sufficient and advisory techniques are provided as additional information to support you in meeting the criteria. As described in WCAG, techniques are informative which means that you do not need to use any specific technique, as long as you use one that works.
 On the other hand, all Success Criteria are normative – this means that your web pages must meet them in order to be conformant with WCAG.
 Resources:  How to Meet WCAG (Quick Reference)
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		When to test

								

	
				 Good accessibility does not happen by accident. It is crucial to consider accessibility in the early stages of developing or redesigning a website or web application and incorporate accessibility evaluations early and throughout the process. The earlier you can identify accessibility problems, the easier and less costly it is to address them.
 
 To borrow a popular expression in modern software development: “shift left.” It means that its best to test early to fix issues with minimal expense. It will also save time later in the process when you won’t have to re-test similar features.
 Content Development
 When new content or a new webpage is being created, test for accessibility as soon as possible by inspecting page elements and viewing the code in their browser’s DevTools  (developer tools). Developers can also use automated testing tools like Deque’s axe to increase the frequency of testing. Testing with specific known technologies, like screen readers (NVDA  on Windows or VoiceOver on Apple products) is also recommended.
 Content Updates
 As is the case with new content, it is important to review your content updates for accessibility before they are published. One way to do this is to leverage the preview feature that is available from most Content Management Systems. In some cases, you can work with your developer to test your updates early. It is always better to review content and ensure its accessibility before it gets published to your production site.
 Ongoing Site Scan
 For websites already in production, there are several accessibility dashboard tools that continually monitor the site looking for accessibility issues. These may be particularly appropriate for large organizations with large sites. These are typically paid tools. Some prevalent in the industry include:
 	Deque – axe Monitor (which is different than Deque axe’s free testing browser extension)
 	TPGi – ARC Domain Monitoring
 	Level Access – AMP (Accessibility Management Platform)
 
 
  
 
 Resources : Evaluating Web Accessibility Overview
 
	

			
			


		
	
		
			
	
		13

		Ways of Testing

								

	
				 The most thorough and complete way to test a website for its accessibility is to complete a full audit, meaning going through the entire site to identify and address accessibility issues. However, it is not always practical to audit an entire site all at once. When a full audit is not practical, prioritized quick tests and early bug fixes are a helpful way to reduce errors that may be found in later audits.   
 
 Quick Checks
 One way to prioritize your testing is to focus on features or pages that users have provided feedback on. With a limited amount of time, you can test a particular page or a particular workflow that is related to those features highlighted by user feedback.
 If you find issues on one page or feature, try to determine if similar issues appear in related pages of your site. Once you identify and address one issue, you may be able to save time when solving other, related issues.
 In-House vs. Third-Party Audits
 When a full audit can be completed, it can either be performed by internal staff or by a third party.
 In-House Audits
 Auditing your own site (or helping internal IT staff do an audit) requires a certain level of familiarity with digital accessibility and accessibility testing, and enough human resources to carry out the audit. Completing the audit in-house could have additional benefits, such as increased staff familiarity with the site. Like quick checks, once you find one issue, you can look at related content or similarly structured pages that may have the same issue. Looking for these common patterns or issues and fixing them can lead to common solutions.
 Third-Party Audits
 Another option is to hire an accessibility consulting company to complete an audit, which comes with its own benefits. The auditors should have very up-to-date knowledge of web trends, testing techniques, and coding tips for your team.
 Especially, when conducting external audits, it is important to approach the work strategically and define a clear scope of work. One way to prioritize the work is based on traffic, meaning the high-traffic or busiest pages will be tested first. A way to organize the work is through defining a series of sprints: short timeframes (typically a couple of weeks) during which a set number of pages will be tested and the findings will be reported on. Testing your site in sections could give you time to fix common issues between sprints. For example, you could define four batches of pages to test, or four sprints. After the first batch is tested, an audit report would be delivered, and your IT staff would have some time to address the issues. Then when testing starts for the second sprint, there should be fewer issues, since many would have already been addressed.
 Usability Testing
 Another option is to recruit (and preferably, pay) people with disabilities to test your site. People with disabilities will give you direct feedback based on their lived experiences, which will differ from person to person. Consider a broad range of people with different disabilities, for example people who:
 	Are blind
 	Have low-vision or colour blindness
 	Have dexterity issues
 	Have cognitive issues, such as ADHD  (attention deficit hyperactivity disorder) or ASD  (autism spectrum disorder)
 
 When taking this approach, it is important to remember that every person with disabilities has a unique experience, and so you should not rely on users alone to determine whether your site is accessible or not. Usability  testing complements, and does not replace, accessibility guideline conformance.
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		Overview of the Testing Process

								

	
				 Once you have decided to conduct accessibility testing on your website, there are four main steps:
 
 	Planning the test
 	Carrying out the testing
 	Compiling the results of the testing
 	Fixing all the identified defects or issues.
 
 The rest of this page goes over some tips on planning your testing process and conducting the testing itself.
 Planning Tips
 Planning your testing process ahead of time can make the testing process more efficient and smooth. When you plan your testing process, consider the following:
 	Know your ultimate objectives and keep them in mind. For example, you may want to consider WCAG Success Criteria before testing and the WAI-ARIA Authoring Practices site for components  like accordions or menus. A checklist or spreadsheet may also be helpful. Click here to download a sample WCAG 2.1 audit template (in Excel format).
 	Understand your end users’ priorities. There may be specific pages and workflows (such as enrolling in a course or checking a grade) that are more frequently used or should otherwise be prioritized. You can determine these priorities by discussing the site with stakeholders or users or you can reference site data and analytics.
 	Define modules for testing, where each module requires roughly the same level of effort to test. Usually, one page equals one module. For complex components or widgets on a page, you will want to treat them as separate modules. For example, if your page has some static text, a search bar, and a calendar, you may want to define these as three separate modules.
 	Organize testing into sprints, where each sprint will cover a specified set of modules.
 	Schedule time to fix issues in between each sprint.
 	Determine if you need access to test accounts or unique data to test specific features. For example, you may need a hypothetical student’s account and hypothetical courses and grades to test certain functionality.
 	Find people to test. Make sure they have the expertise and the time to do the testing.
 	Establish clear communications with IT staff and staff responsible for the content and develop workflows related to fixing issues once they’re identified.
 
 Testing Tips
 When testing for accessibility, it is good practice to:
 	Use appropriate testing tools (like those discussed the Testing Tools section). Make sure you’re able to install them and understand how to use them. These tools can be used in any order. Recommended tools include: 	Keyboard
 	Chrome DevTools
 	TPGi Colour Contrast Analyser
 	Deque axe browser extension
 	NVDA screen reader
 	To make sure you’ve covered all the WCAG success criteria, it’s a good practice to log them into a spreadsheet. (Click here to download a sample WCAG 2.1 audit logging spreadsheet.)
 	To test a Windows application, follow Accessibility Insights
 
 
 	Log issues into a bug tracking system like Jira or a spreadsheet. Describe the unwanted behaviour, and recommend a specific fix if possible. Screenshots of the error are helpful.
 	Point to a specific WCAG success criterion for all identified issues, where possible.
 	Communicate bugs to third-party vendors if you do not have access to fix the error.
 	Whenever possible, work with IT staff and staff responsible for the content to address any issues promptly. Document issues that cannot be prioritized in a backlog.
 	Test your fixes and conduct regression testing to ensure the site and its features are still working as expected.
 
 Resources:
 	Evaluating Web Accessibility Overview
 	WAI-ARIA Authoring Practices site
 
 
 
 
	

			
			


		
	
		
			
	
		

		Writing Up Test Results

								

	
				 It is good practice to record the results of any accessibility testing you conduct. This will make it easier to communicate your results to any stakeholders or organization leadership and will also help you prioritize and action any needed fixes.
 
 Important Information
 Include as much of the following information as possible for each issue:
 	A short description of the issue to make tracking the issue easy.
 	A longer description of the issue that explains why the issue does not conform to a particular WCAG  success criterion or how it will impact users with specific disabilities  or break some organizational standard.
 	A severity for the issue to describe the impact on the user.
 	Steps to find, recreate, and test the issue (e.g. a URL or a login ID).
 	Current HTML code (which is causing the issue).
 	Recommended HTML code (to fix the issue). In cases where the issue is linked to a complex component  (like a set of tabs, a mega menu, or a carousel), it might be best to point to an existing accessible pattern, like the ones on the ARIA Authoring Practices site, instead of developing recommended HTML code
 	A screenshot, if possible, preferably with the issue highlighted with a box or an arrow.
 
 Writing a testing report
 The format of a testing report can vary depending on the audience, for example:
 	Executives may appreciate a high-level executive summary, which provides some insight into an overview of accessibility challenges for users and legal liabilities.
 	Managers may want an overview of the results, like a dashboard that showcases the top five issues or issues grouped by category.
 	Developers may appreciate recommended code fixes or links to accessible patterns to solve issues. Developers may want a spreadsheet (like this one) or other format that can easily be imported to their bug tracking software.
 
 Templates
 There are various formats you can use to create a testing report.
 	If you use some form of enterprise software that scans your site, it may have a feature to export a report for you.
 	You may want to create a report template, based on the above tips or a previous report.
 	The W3C  (World Wide Web Consortium) site offers a Template for Accessibility Evaluation Reports, that includes key information like the scope of review, the reviewer(s), the review process, results, and recommended actions.
 
 Ultimately, the report should meet your needs and the needs of your audience. Consider who will be using and reviewing this information and consider if you need to develop multiple types of templates for different audiences.
 
 
	

			
			


		
	
		
			
	
		

		Priority and Severity

								

	
				 It may not be practical to fix all issues or defects right away, test the fixes, and implement them. For this reason, assign a Severity and Priority to each issue to determine the order issues will be fixed in.  
 
 Severity
 The accessibility consultant, or the person doing the testing, should assign severity to each issue. The severity indicates how the issue could impact users.
 Here’s an example of a severity scale:
 	S-1 Critical – Users with some disabilities cannot use any part of a system or website. An immediate fix is needed.
 	S-2 High – Users with some disabilities will find it challenging to use the system or website. Some incorrect results are encountered which could significantly impact proper operation. An immediate fix is highly recommended.
 	S-3 Medium – Users can proceed with limited functionality. They might encounter an issue within a particular feature or workflow, but there is a straightforward workaround that exists.
 	S-4 Low – A minor issue that will not affect the operation or usability  of the system. This may include minor usability issues or functional deviations that can be avoided.
 
 Priority
 The Priority should be related to the Severity, and assigned by the product owner, or website manager. In contrast to the Severity, which describes the issue in isolation, setting the Priority also considers the context of all the issues and how quickly the issues could be fixed. For example, there may be more S-1 Critical issues identified than can be reasonably fixed in a set amount of time (e.g., a sprint). The product owner may prioritize some S-1 Critical issues over others based on IT capacity and feedback from leadership.
 Here’s an example of a Priority scale that mirrors the Severity scale above:
 	P-1 Critical
 	P-2 High
 	P-3 Medium
 	P-4 Low
 
 Use your judgment
 Ultimately, it is up to you to use your best judgement to assign severity and priority to each issue, based on how users will be impacted and how important each feature is.
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		Testing Tools

								

	
				 There are a variety of tools available to test the accessibility of your webpage and other types of content (e.g. documents, PowerPoint slides). The next few pages will describe these tools and how you can use them to test for accessibility. Some testing tools, like a keyboard, colour contrast checker, and screen reader, are relevant tools to use in all types of accessibility reviews. Other tools are technology-specific, like document checkers, web browser checkers, and Microsoft’s Accessibility Insights (for checking Windows apps). 
 
 Test page
 The World Wide Web Consortium (W3C ) has provided a Test page with several defects. It makes an excellent testing sandbox that can be used to try out all of the website-related testing tools above.
 
 
	

			
			


		
	
		
			
	
		

		Keyboard Testing

								

	
				A good way to start your accessible testing is with a keyboard. It is equipment you already have and are familiar with. For some people with disabilities, they exclusively use their keyboard and don’t use a mouse at all. Therefore, all webpage features would need to be keyboard accessible, meaning someone should not need a mouse to interact with your webpage.
  
 [image: Hands on keyboard] Keyboard commands
 All internet browsers include these keyboard commands:
 	Tab goes to the next clickable element (link or form control), Shift+Tab goes to the previous one.
 	When on a link, pressing Enter will click it.
 	When on a button, pressing Enter or Space will click it.
 	When on a radio button or checkbox, pressing Up/Down or Left/Right arrow keys will cycle through all the elements in the group.
 
 Hover state vs. Focus state
 One way that a webpage highlights where a user is on the page is by using visual cues. These visual cues can be called a hover state for mouse navigation or a focus state for keyboard navigation.
 A hover state – is a visual highlight feature that appears on a clickable element when a user moves their mouse pointer over it.
 A focus state – is a visual highlight feature that appears on a clickable element when a user tabs to it (with their keyboard).
 An easily recognizable and visible focus state helps sighted users that only use a keyboard to navigate and interact with a webpage.
 When designers/developers customize the focus state, it can make it more difficult to recognize easily. Therefore, it’s especially critical to test the focus state on all clickable elements if elements have been customized.
 Visible focus indicator
 Specific instances of a focus state can be called a focus indicator. The result is that when a link or button receives focus (by the user tabbing to it), a visible focus indicator is displayed. A visible focus indicator is any dotted line, highlight, or visible marker that shows which clickable element is in focus and actionable.
 Examples of a visible focus indicator:
 	Dotted (or solid) line around a link:
 
 [image: Screenshot of W3C site with a link highlighted] [image: Screenshot of eCampus Ontario site with a link highlighted] 	Cursor inside a text box:
 
 [image: Screenshot of W3C site with a text box] [image: Screenshot of eCampus Ontario site with a text box] 	Styling that shows you which radio button you’ve selected:
 
 [image: Screenshot of radio buttons with basic styling] [image: Screenshot of radio buttons with custom styling] 	An underline or other marker:
 
 [image: Screenshots of a BBC navigation bar, when tabbing through the links, each link is underlined with a different colour] Acceptable visible focus indicators
 Currently, Web Content Accessibility Guidelines (WCAG) 2.1 only requires that a focus indicator be visible (2.4.7: Focus Visible).  WCAG 2.2 (currently in draft) will provide new, additional success criteria related to what the focus indicator looks like (e.g., size, colour contrast). While these are not current requirements, it is a good idea to prepare for this improvement.
 Browsers vary in how strong their focus indicators are, although recent browser versions have been improving. In the table below, Microsoft Internet Explorer has a very poor focus indicator. In comparison, the other browsers have strong focus indicators – Mozilla Firefox has a double border, and Google Chrome and Microsoft Edge have dark borders.
 [image: Comparison of focus indicators for IE, Firefox, Chrome, and Edge] Test cases
 When conducting keyboard accessibility testing, here are some recommended test cases:
 	Step 	Test 	Pass 	Fail 
  	1 	Use Tab to navigate around the page, and verify that you can reach all clickable elements. 	All clickable elements can be reached. 	Some clickable elements can’t be reached. 
 	2 	As you tab around the page, all clickable elements must show a visible focus indicator. 	All clickable elements show a visible focus indicator. 	Some clickable elements do not show a visible focus indicator. 
 	3 	All clickable elements must be reached in a logical order (top to bottom, left to right). 	All clickable elements are reached in a logical order. 	Some clickable elements are not reached in a logical order. 
 	4 	Tab to some links and press Enter. 	Links function as though they were clicked. 	Links do not function as though they were clicked. 
 	5 	When you’ve reached a radio button or checkbox, press the Up/Down arrow keys to cycle through them. 	You were able to reach all the elements in the group. 	You were not able to reach all the elements in the group. 
 	6 	When you’ve reached a submit button, press Enter or Space to “click” it. 	Submit button was clicked. 	Submit button was not clicked. 
  
Table 1: Recommended keyboard accessibility test cases Resources:
 	WCAG Success Criterion 2.4.7: Focus Visible
 	WCAG Success Criterion 2.4.11: Focus Appearance (Minimum)
 
 
  
 
	

			
			


		
	
		
			
	
		

		Chrome DevTools

								

	
				Chrome DevTools  (developer tools) is a feature of the Chrome browser that can be used to display the HTML code on the current page. It can also be useful in finding accessibility issues, determining their causes, and testing fixes.
 How to inspect a page element
 To reveal the HTML code related to a specific page element, you can right-click the element and select Inspect. As an example, let’s consider this Search field.
 [image: Search field on a web page] You can right-click on the Search field…and then select Inspect.
 [image: Right-click on the Search field and select Inspect] DevTools then opens as a panel beside the web page. It displays the current HTML code in the page and highlights the specific code related to the element you right-clicked on.
 [image: DevTools displays the HTML code beside the web page] How to copy code
 When reporting an accessibility issue, it’s a good idea to include the code for the element with the defect. To do this, right-click on the line of code, and select Copy and Copy element. Now you can paste this code into your audit report.
 [image: Copying an element from DevTools] How to edit code
 You can also test code fixes right in the browser. Just right-click on the code in question, select Edit as HTML, and then make any changes you like. Once the code is changed, you can re-test the element. Note: this only changes the code temporarily. Your changes will be erased if you refresh the page or navigate to another page and back again.
 [image: Editing an element in DevTools] Resources:  Chrome DevTools
 
  
 
	

			
			


		
	
		
			
	
		

		Colour Contrast Testing

								

	
				 Good colour contrast in your content is important for people with vision impairments. It can make the difference between perceiving and interpreting your content (visuals and text) and not.
 
 Colour Contrast
 Colour contrast measures the difference in brightness between foreground and background colours – usually the colour of text and the background behind it.  Web Content Accessibility Guidelines (WCAG) 2.1 colour contrast guidelines require the following:
 	Large text must have a colour contrast of 3.0:1 or higher. (Large text is defined as any of: 1.5em, 18pt, 24px, 1.2em bold, 14pt bold, 19px bold, or larger.)
 	Small text must have a colour contrast of 4.5:1 or higher.
 	Icons must have a colour contrast of 3.0:1 or higher.
 	Logos are exempt from colour contrast guidelines.
 
 There are two common colour contrast assessment tools that are explained below: TPGi Colour Contrast Analyser and Chrome Color Picker.
 TPGi Colour Contrast Analyser
 The TPGi Colour Contrast Analyser (CCA) can be used to sample any colours you can see on your screen. As a result, it can be used to test any kind of digital content, including web pages, Word documents, PDFs, etc. To use it, do the following:
 	CCA has two eyedroppers – one to sample foreground colours and one to sample background colours.
 
 [image: Colour Contrast Analyser has eyedroppers for picking foreground and background colours] 
 	Select the first eyedropper, and then click on the darkest pixel (that you can find) in the text.
 
 [image: The first eyedropper can be used to sample foreground colours] 
 	Select the second eyedropper, and then sample the background colour (white space in this case).
 
 [image: The second eyedropper can be used to sample background colours] 
 	CCA will display the contrast ratio.
 
 [image: The Contrast ratio is displayed after sampling two colours] 
 In this example, the colour contrast is 10.4:1 and clearly passes the minimum colour contrast as set out by WCAG 2.1.
 Chrome “Color Picker”
 In the Chrome browser, the DevTools  panel includes a “Color Picker” feature. To use it, do the following:
 	Find the element (text or icon) you’d like to test, right-click on it, and select Inspect.
 	In the DevTools panel, select the Elements tab (unless it’s already selected).
 	Click the colour square next to the element’s color value in the Styles pane.
 
 [image: In Chrome DevTools, you can inspect an element and see its colour value] 
 	Have a look at the Contrast ratio section of the Color Picker. It will display the element’s contrast ratio. One checkmark means that the element meets the WCAG single A recommendation (4.5:1). Two checkmarks means that it meets the WCAG double A recommendation (7.0:1).
 
 [image: When you click the colour square, the Contrast ratio is displayed] 
 	You can also use the eyedroppers to test other colours you see on the page. The eyedropper for foreground colours is above the hex code. The eyedropper for background colours is in the collapsed section under the Contrast ratio.
 
 [image: Eyedroppers can be used to sample foreground and background colours] 
 Resources:
 	TPGi Colour Contrast Analyser (CCA)
 	View the contrast ratio of a text element in the Color Picker
 
 
  
 
 
	

			
			


		
	
		
			
	
		

		Deque axe Browser Extension Testing

								

	
				 With the growing recognition of how important digital accessibility is, there are new tools emerging that can help you make your site more accessible. One of these tools is Deque’s axe browser extension. Deque’s axe browser extension is a free automated testing tool. It’s useful when combined with manual testing, like keyboard-only checks, and screen reader testing.  
 
 Note: Deque also offers paid versions of axe that offer more automated testing features for workflows and a way to export all defects on a given page.
 How to install axe in your browser
 To install the browser extension, go to Deque’s axe website and select the appropriate version for your specific browser (Chrome, Firefox, or Edge).
 How to test with axe
 The following example will test a W3C page that has plenty of defects – the URL is: https://www.w3.org/WAI/demos/bad/before/home.html. This website was purposefully designed with defects to show some common accessibility issues.
 To test the above web page (or any web page you’re currently viewing) in Chrome, follow these steps:
 	Open DevTools  by pressing F12, or Control+Shift+I, or Command+Option+I (macOS). Make sure you’re on the Elements tab.
 
 [image: Chrome displaying a test web page, with the DevTools panel open] 
 	Click the “»” button (if you’re using a screen reader, it’s the “More tabs” button). This will open a submenu. Select “axe DevTools” from the submenu.
 
 [image: In DevTools, select the More tabs submenu and then axe DevTools] 
 	A new tab, “axe DevTools” will appear. Click the “Scan ALL of my page” tile.
 
 [image: In DevTools, select Scan ALL of my page] 
 	The axe test results will appear. In this example, there are 70 defects, 34 of which are Critical.
 
 [image: axe displays 70 defects, 34 of which are Critical] 
 	Next, we can get additional information on a particular issue. We’ll select “Images must have alternate text”.
 
 [image: Select the issue - Images must have alternate text] 
 	A specific issue is displayed, along with Issue Tags. The tag “wcag2a” indicates that this defect relates to a double-A level WCAG success criterion. The tag “wcag111” indicates that this defect failed to conform to success criterion 1.1.1. Under the heading “Element source” is the HTML code which caused the defect.
 
 [image: axe displays a specific issue in detail] 
 	If you click the “highlight” button, the browser will visually highlight the page element which caused the defect.
 
 [image: Click the highlight button to highlight the defect] 
 	If you click the “Inspect” button, the Elements tab will display, and the HTML code that caused the defect will be highlighted.  There’s an <img> tag without an alt attribute in this example.
 
 [image: On the Elements tab, the code which caused the error is highlighted] 
 	If you go back to the “axe DevTools” tab and click the “more info” button, a new browser tab will open and display details about this type of defect. Close this tab when you are done with it.
 
 [image: The Deque University site displays details about this defect] 
 	When you write up your test results, you may want to recommend a code fix. You can test your code fix right in the browser – go to the Elements tab, right-click on the line of code you’d like to change, and then select “Edit as HTML”.
 
 [image: Right-click the code to change, and select Edit as HTML] 	For this specific issue that is related to an image not having alternative text, if you add alt=””, the defect will be fixed! (In this case the image is part of a border, so it’s just decorative, but it still needs an alt attribute.)
 
 [image: Fix the HTML code by adding an alt attribute] 
 	Now click on the “axe DevTools” tab to go back to axe.
 
 [image: Click on the axe DevTools tab] 	Click the button that looks like an arrow pointing in a circle (if you are using a screen reader, it is the “Re-run automatic scan” button). This will re-run your scan.
 
 [image: Click the re-run button to re-run the scan] 
 	Now the defect is fixed, and the number of defects has decreased by one. Remember to specify your code fix in the audit report, now that you’ve verified it works!
 
 [image: axe results now show one less defect] 
 Testing tips
 Here are some additional testing tips you may find helpful:
 	axe usually reports accurate results, although it may occasionally report a false positive. For example: if you have white text on a coloured background, axe sometimes assumes that the background is white and therefore thinks you’re using white text on a white background. Then it will incorrectly flag this as a colour contrast defect.
 	Content must be displayed to be scanned by axe. To thoroughly test all parts of the page, you may need to open accordions, open modal dialogs, and try all responsive design layouts (by changing your browser window’s width).
 
 Resources:
 	axe browser extensions (for Chrome, Firefox, and Edge)
 	Pages to test axe on – both Before and After they’ve been fixed
 
 
  
 
 
	

			
			


		
	
		
			
	
		

		Screen Reader Testing

								

	
				 Screen readers allow people who have difficulty seeing or reading to access information. The screen reader will identify text in a website, app, or document and read it out loud with an electronic voice to the user. Screen readers are Artificial Intelligence (AI) and so they do not intuitively understand what order text should be read in and rely on features like headers and other clues built into documents, websites, and applications for context. Using a screen reader on your content is one way to test its accessibility. 
 
 Introduction to NVDA
 NonVisual Desktop Access (NVDA) is a free screen reader for Windows. NVDA is popular for testing web pages and documents because:
 	It’s available for free (pay what you can) and is well-maintained.
 	It’s lightweight (i.e., it has a relatively small install file) and loads quickly.
 	It adheres to web standards, so it’s a very accurate testing tool. Another Windows screen reader, JAWS, applies heuristic rules and guesses how to announce page elements. For example, if an input field has no label, NVDA will tell you that, but JAWS will use nearby text to guess what the label is.
 
 Install NVDA
 You can download NVDA from the NVDA Install page.
 NVDA commands
 Basic commands
 These commands are the very first ones you’ll need to get you started.
 	Command 	Function 
  	Ctrl 	Stop talking until another key is pressed 
 	Insert+s 	Toggle speech on/off 
 	Insert+q 	Close NVDA 
  
  Settings
 Here are some basic setup commands you’ll want to set based on your preference.
 	Command 	Function 
  	Insert+m 	Toggle mouse tracking on/off (Turn this off so moving the mouse won’t announce content your mouse pointer touches.) 
 	NVDA > Tools > Speech Viewer 	Speech Viewer (Turn this on to see what NVDA is announcing. Include this in your screenshots.) 
 	NVDA > Preferences > Settings > Speech 	Select a voice Synthesizer that you like, and then set the speaking Rate (how fast text will be read). 
  
  Speech Viewer
 The Speech Viewer is a floating window that displays everything that NVDA announces.  You can position the window wherever you like to include screenshots with logged defects. To open the viewer, click the NVDA logo in the Windows taskbar, select Tools, then Speech Viewer.
 [image: A web page with the Speech Viewer window on top] 
 Main navigation commands
 Here are the main commands you’ll use to move around a web page.
 	Command 	Function 
  	Up arrow key 	Go up a line 
 	Down arrow key 	Go down a line 
 	Tab 	Go to next clickable element 
 	Shift+Tab 	Go to previous clickable element 
 	Insert+F7 	Open Elements List – to list Links, Headings, Form fields, Buttons, and Landmarks 
 	Ctrl+Home 	Go to the top of the page 
  
  Elements List
 The Elements list feature displays all Links, Headings, Form fields, Buttons, and Landmarks on the current page. It gives a good overview of the page at a glance.
 [image: A web page with the Elements List window on top] 
 Other navigation commands
 Here are some commands that you may use less often, but are still important.
 	Command 	Function 
  	Insert+space or Escape 	Exit forms mode (when in an input field) – so you can press the down arrow key and continue reading 
 	h 	Go to next heading 
 	Shift+h 	Go to previous heading 
 	Right arrow key 	Announce next character 
 	Left arrow key 	Announce previous character 
 	d 	Go to next landmark 
 	Shift+d 	Go to previous landmark 
  
  Data table commands
 When testing a data table, NVDA has commands to move up, down, left, and right.
 	Command 	Function 
  	Ctrl+Alt+Up arrow 	Move up one cell 
 	Ctrl+Alt+Down arrow 	Move down one cell 
 	Ctrl+Alt+Left arrow 	Move left one cell 
 	Ctrl+Alt+Right arrow 	Move right one cell 
  
  Browse mode vs. Focus mode
 One feature of NVDA is that there are two distinct modes it operates in depending on what type of webpage layout is interpreted. In most layouts, NVDA will operate in Browse mode, unless NVDA detects that you have moved to a form (meaning the user is expected to enter in some information). Within a form, NVDA will switch to Focus mode.
 Browse mode
 When you press the down arrow key (and go down one line in the page), NVDA will announce all types of web page content, including text, links, and form controls. This is known as Browse mode.  Using Browse mode is an excellent way to read all content without missing anything from top to bottom.
 Focus mode
 Once you tab to a form control, pressing the arrow keys will have different results. This is known as Focus mode. For example, you can select the radio button you want using arrow keys. Or, when you’re in an input field, pressing the up/down arrow keys will have no effect. When you’re ready to exit Focus mode, press Insert+space or the Escape key, and then you will be back in Browse mode.
 Tip: If you get stuck in an input field, press Insert+space to exit Focus mode, and then you can use the down arrow key to continue reading.
 How to test a web page with NVDA
 To test a web page with NVDA, try these steps:
 	Open the web page you’re going to test.
 	Run NVDA.
 	Click anywhere on your browser window, so NVDA is focused on it.
 	Tab into the web page so NVDA can read the web page contents.
 	Set the mouse aside, so it doesn’t interfere with your test.
 	Press Ctrl to stop NVDA from reading. (You will use this a lot.)
 	Press Ctrl+Home to jump to the top of the page. Then, repeatedly press the down arrow key, reading the page contents from top to bottom.
 	Once you’ve reached the bottom of the page, press Ctrl+Home to jump to the top of the page again. This time, tab through the page – you should reach each link and form control. Test each one (or at least a good sampling of them) by pressing Enter when you reach it.
 	Without using the mouse, you should be able to have NVDA announce anything on the page, and you should be able to use all links and form controls.
 	Press Insert+F7 – this will display a convenient menu of Links, Headings, Form fields, Buttons, and Landmarks.
 	Press Insert+q to close NVDA. Resources:
 	Download NVDA
 	NVDA User Guide
 	NVDA – Browse mode and Focus mode
 
 
  

 
 
 
	

			
			


		
	
		
			
	
		

		Accessibility Insights for Windows

								

	
				 There is an additional accessibility  checking tool available for Windows applications called Microsoft Accessibility Insights. This tool can inspect Windows applications using a standard called User Interface Automation (UIA), which is the accessibility framework for Microsoft Windows. UIA provides access to user interface (UI) elements which is what enables assistive technology (AT) products like screen readers  to provide information about the UI to users.  
 
 Installing Accessibility Insights
 To download Accessibility Insights for Windows, go to the Accessibility Insights for Windows page and click the “Download for Windows” button. Follow the prompts to install the software.
 Wildlife Manager (demo app)
 Accessibility Insights includes a demo app: Wildlife Manager, with which you can learn to use Accessibility Insights. To get the demo app, go to the WildlifeManager page and download WildlifeManager.exe.  You can open the .exe file right away (no install is needed).
 Live Inspect
 You can use the Live Inspect feature to inspect UI elements by placing your mouse over them.
 To use it, open the demo app and Accessibility Insights side-by-side. Move your mouse pointer or tab to each UI element. Accessibility Insights will display the element’s name and properties.
 [image: As you mouse over an element in Wildlife Manager, Insights displays its properties] 
 You can customize the list of properties that are shown by clicking the “Properties Settings” button (which looks like a gear icon).
 [image: Click the Properties Settings button (which looks like a gear icon)] 
 Then you can manage your list of Selected Properties.
 [image: Manage your list of Selected Properties] 
 FastPass
 When developers are editing code, they can run a FastPass test before each code check-in to ensure no accessibility issues have occurred as a result of their changes. FastPass consists of two main features – Automated Checks and Tab Stops.
 Automated Checks
 The Automated Checks feature checks an application’s elements for conformance  with dozens of accessibility requirements.
 To use this feature, position your mouse over the element(s) you’d like to test (a blue box will appear around them) and click the Test icon (which looks like a laboratory beaker).
 [image: Position your mouse over the element(s) you’d like to test, and click the Test button] 
 Some elements will be flagged with issues. To select one, click on its failure icon (!).
 [image: Click the failure icon (!) you’d like to select] 
 Details will be displayed about the highlighted issue along with tips on how to fix it.
 [image: The element which has the defect will be highlighted] 
 You can click the Save button (which looks like a diskette) to save a snapshot of the issue.
 Tab Stops
 The Tab Stops feature of the FastPass tests supports you in testing whether the tab progression in the application is accessible. To test the Tab Stops, click the Tests link.
 [image: Click the Tests link] 
 Then select Tab Stops.
 [image: Click Tab Stops] 
 Switch the “Record tab stops” toggle to On.
 [image: Switch the Record tab stops toggle to on] 
 Then press the Tab key several times, and each tab stop will be listed in the “Recorded order results” table. This will make it easy to identify missing tab stops or incorrect tab order.
 [image: The Recorded order results are displayed in a table] 
 Troubleshooting
 There are two components of the Troubleshooting feature that are relatively important to keep in mind. The first allows you to see the patterns supported by a control and invoke their UIA methods to see whether it responds correctly to user input. The second records application events.
 Patterns
 To use this feature, select the Inspect button in Accessibility Insights. Then select a UI element in the application. Then select a Pattern you’d like to inspect in Accessibility Insights.
 [image: Select Inspect, then select an element in the application, then in Insights select a Pattern] 
 Then click on the pattern’s “Actions…” button.
 [image: Click the pattern’s Action button] 
 An Actions dialogue will open. Click the Select tab.
 [image: Click the Select tab] 
 Then click the “Run action” button.
 [image: Click the Run action button] 
 And the “Succeeded” message appears.
 [image: Succeeded! message] 
 Record application events
 Another part of troubleshooting is to record application events. To do this, select an element in the application. This element will become highlighted in Insights, click the “More options” (…) button, and select “Listen to Events”
 [image: Click More options, then Listen to Events] 
 Then click the “Start recording” button.
 [image: Click the Start recording button] 
 The invoked events will be logged under the Events heading.
 [image: Events are logged] Resources:
 	Introduction to Accessibility Insights for Windows
 	Accessibility Insights for Windows
 	Inspect (aka Live Inspect)
 	FastPass in Accessibility Insights for Windows
 	Issue filing in Accessibility Insights for Windows
 	UI Automation Overview
 
 
  
 
 
	

			
			


		
	
		
			
	
		

		Installation-Free Testing

								

	
				 In some organizations, you may not have permission to install some applications on your computer. Fortunately, there are accessibility testing tools that do not require install access.
 
 ANDI bookmarklet
 ANDI (Accessible Name & Description Inspector) is a set of tools organized into menus, developed by the US Social Security Administration. It includes several tools for visually highlighting page features, like tab order, heading levels, and alt text for images.
 ANDI can be ‘installed’ by dragging a link to your browser’s bookmarks bar – see the ANDI Install page for instructions.
 Learn about ANDI’s features on this Tutorial page.
 [image: ANDI bookmarklet menu] 
 Portable apps
 Some versions of applications are specifically designed to be “portable”, meaning they can run on your computer from a folder or USB drive.
 Colour Contrast Analyser (CCA) as a portable app
 The portable version of CCA can be downloaded from PortableApps.com.
 Open the “installer” and select a folder to place the program files. You can delete them later if you like.
 [image: Choose an install location, where the program files will be placed] 
 After the “install” process is complete, you can run CCA by double-clicking on the file ColourContrastAnalyser.exe. You can create a shortcut to this file and place it on your Desktop if you like.
 [image: To open CCA, double-click on the ColourContrastAnalyser.exe file] 
 NVDA as a portable app
 NonVisual Desktop Access (NVDA) is a free screen reader for Windows. To install NVDA as a portable app, begin by downloading the software from the NVDA download page.
 Open the install file and click the “Create portable copy” button instead of the “Install…” button.
 [image: On the install screen, select Create portable copy] 
 Then enter (or browse to) a directory where you would like the program files to be stored.
 [image: Enter a directory where the program files should be stored] 
 Then navigate to that folder containing the program files and open the file nvda.exe.
 You can also make a Desktop shortcut.
 Lighthouse for Chrome
 The Chrome Browser includes Lighthouse. Lighthouse uses Deque’s accessibility engine, axe, to scan for accessibility issues.
 To scan a web page with Lighthouse, load the web page first. Then press F12 or Control+Shift+i (Command+Shift+i on MacOS), click the “More tabs” (») button, and then select Lighthouse.
 [image: In DevTools, select More tabs, then Lighthouse] Lighthouse can run many tests. You can select or deselect the tests that you want to include. Select a device (Desktop or Mobile) and click the “Generate report” button.
 [image: Check Accessibility, Desktop, and click Generate report] 
 Lighthouse will display a report with an overall grade and a list of defects.
 [image: Lighthouse audit report] Sa11y
 Sa11y is an accessibility quality assurance tool that visually highlights common accessibility and usability  issues. Sa11y helps content authors to identify errors or warnings by providing a tooltip on how to fix them. Sa11y works best in a templated content management system (CMS), although it’s also available as a bookmarklet.
 Resources:
 	ANDI bookmarklet
 	Colour Contrast Analyser (portable version)
 	Lighthouse for Chrome
 	NVDA screen reader
 	Sa11y
 
 
  
 
 
	

			
			


		
	
		
			
	
		

		Document Accessibility Checkers

								

	
				 Some document applications include accessibility  checkers and require specific techniques to make documents accessible.  
 
 Microsoft Word
 To run the accessibility checker in Word, try the following:
 	On the ribbon, select the Review tab.
 	Select Check Accessibility. A dropdown will appear – choose Check Accessibility again. This will run a test for accessibility and the results will pop up.
 
 [image: Screenshot of Word - select the Review tab, then select the Check Accessibility button] 
 	Review your results. A list of errors, warnings, and tips with how-to-fix recommendations will be listed. See Rules for the Accessibility Checker for more information.
 
 [image: Screenshot of Accessibility Inspection Results, showing Missing Alt Text] 
 Microsoft PowerPoint
 To run the accessibility checker in PowerPoint, try the following:
 	On the ribbon, select the Review tab.
 	Select Check Accessibility. A dropdown will appear – choose Check Accessibility again. This will run a test for accessibility and the results will pop up.
 
 [image: Screenshot of PowerPoint - select the Review tab, then select the Check Accessibility button] 
 	Review your results. A list of errors, warnings, and tips with how-to-fix recommendations will be displayed. See Rules for the Accessibility Checker for more information.
 
 Adobe PDF
 Only some of the Adobe products have an accessibility checker. Adobe Acrobat Reader does not have an accessibility checker, but Adobe Acrobat Pro does. To run the accessibility checker in Acrobat Pro, try the following:
 	Select Tools > Accessibility.
 	The Accessibility toolset is displayed in the secondary toolbar.
 	In the secondary toolbar, click Full Check/Accessibility Check.
 	The Accessibility Checker Options dialog box is displayed.
 	In the Report Options section, select options for how you want to view the results. You can save the results as an HTML file or attach the results file to the document.
 	Select a page range if you prefer to check individual pages of a document.
 Note: When you have a large document, you can either run a full check/accessibility check or check one page at a time, depending on your work style.
 	Select one or more of the Checking Options. These correspond to different accessibility features you want checked (page content, annotations, tab order).
 
 [image: Accessibility Checker Options] 
 	Click Start Checking. The results are displayed in the Accessibility Checker panel on the left, which also has helpful links and hints for repairing issues. If you created a report in step 5, the results are available in the selected folder.
 	Because the Full Check/Accessibility Check feature cannot distinguish between essential and nonessential content types (such as decorative borders), some reported issues don’t affect readability. It’s a good idea to review all issues to determine which ones require correction.
 
 	The report displays one of the following statuses for each rule check: 	Passed: The item is accessible.
 	Skipped By User: Rule was not checked because it wasn’t selected in the Accessibility Checker Options dialog box.
 	Needs Manual Check: The Full Check/Accessibility Check feature couldn’t check the item automatically. Verify the item manually.
 	Failed: The item didn’t pass the accessibility check.
 
 
 
 [image: Screenshot of Acrobat Pro - Accessibility Checker results] 
 Resources:
 	Microsoft Word and PowerPoint: 	Improve accessibility with the Accessibility Checker
 	Rules for the Accessibility Checker
 	Make your content accessible to everyone with the Accessibility Checker
 
 
 	Adobe Acrobat Pro: 	Create and verify PDF accessibility (Acrobat Pro)
 
 
 	Adobe Acrobat Reader: 	Accessibility features
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 Acronyms
 
 A11y
 An abbreviation that refers to the eleven letters between the A and the Y in Accessibility. Usually refers to Digital Accessibility.
 ACA
 Accessible Canada Act
 ADHD
 Attention deficit hyperactivity disorder
 ASD
 Autism spectrum disorder
 AODA
 Accessibility for Ontarians with Disabilities Act
 API
 Application Program Interface
 DevTools
 Developer Tools
 ETSI
 European Telecommunications Standards Institute
 FARs
 Functional Accessibility Requirements
 IASR
 Integrated Accessibility Standards Regulation
 ICT
 Information and communications technology
 IT
 Information technology
 JAWS
 Job Access With Speech: A screen reader
 NVDA
 Non-visual display access: A screen reader
 OHRC
 Ontario Human Rights Code
 OS
 Operating System
 POUR
 An acronym for the four WCAG principles: Perceptive, Operable, Understandable, Robust
 SC
 Success Criterion
 UI
 User Interface
 W3C
 World Wide Web Consortium
 WCAG
 Web Content Accessibility Guidelines
 WAI
 Web Accessibility Initiative
 
 Terms
 Accessibility
 The design of products, devices, services, environments, technologies, policies and rules in a way that allows all people, including people with a variety of disabilities, to access them.
 Accommodation
 A change that is made so that a person with a disability is able to fully participate or access information.
 Adaptive Technology
 Special versions of already existing technologies or tools, for example large print books, keyboard modifications, or Operating System (OS) level accessibility tools. The adaptation helps individuals to accomplish specific tasks.
 Assistive Technology
 Specialized hardware or software that can assist people with disabilities to perceive and interact with digital content.
 Barrier
 Anything that might hinder people with disabilities’ full and equal participation. Barriers can be architectural, technological, attitudinal, based on information or communications, or can be the result of a policy or procedure. Barriers can be financial, knowledge based, or directly related to an individual’s disability (e.g., no descriptive alternative text accompanying a photo would be a barrier for someone with a vision impairment).
 Conformance / conformant
 How well something, such as a product, service or a system, meets a specified standard.
 Conversion-ready
 Describes information that is in an electronic format that can be easily converted into an accessible format.
 Compliance / compliant
 The act of following requirements for a product, service or system.
 Component
 An identifiable part of a larger program or construction.
 Disability
 Any impairment, or difference in physical, mental, intellectual, cognitive, learning, or communication ability. Disabilities can be permanent, temporary, or episodic (meaning that the impact of the disability can change over time). There are different types of disabilities, including physical, vision-related, hearing-related, and cognitive disabilities. The specifics of a disability vary by person and a person can have more than one disability.
 Equality and Equity
 Equality is when each individual or group of people is given the same resources or opportunities. Equity is when each individual or group of people is given resources or opportunities that account for imbalance in social systems. Equity aims for equal outcomes.
 Inclusivity
 The practice or policy of providing equal access to opportunities and resources for people who might otherwise be excluded or marginalized, such as those having physical or mental disabilities or belonging to other minority groups.
 Inclusive design
 Design that considers the full range of human diversity with respect to ability, language, culture, gender, age and other forms of human difference.
 Persona
 A  fictional user-type created to represent real people that might use your service, product, or site. Creating multiple and diverse personas can help you recognize different needs and expectations of potential users.
 Usability
 A principle that ensures that a product, service or a system is not only accessible but also easy to use and understand.
 Widget
 A  component added to a website or application as a stand-alone feature.
 
 Assistive and Adaptive Technologies
 Screen reader
 A technology that helps people who have difficulties seeing to access and interact with digital content, like websites or applications via audio or touch (e.g. Braille). Screen readers include JAWS, NVDA, and VoiceOver.
 Screen magnifier
 Software that presents enlarged content, by enlarging part (or all) of a screen.
 Switch control
 Software that interacts with a digital device using one or more switches instead of the mouse-click or tap on a touchscreen.
 Speech-to-Text
 Software that converts spoken words to electronic text or commands.
 Text-to-speech
 Same technology as a Screen Reader. See Screen reader
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		Additional Resources

								

	
				 Specific Audiences  
 
 Libraries:
 	Ontario Council of University Libraries, Accessibility Information Toolkit for Libraries (May 2014)
 	Ontario Council of University Libraries, ROAM: Report on Accessible Media identifying options to ensure equitable access to video collections (2015)
 
 Educators:
 	Council of Ontario Universities, Understanding Barriers to Accessibility: An Educator’s Perspective (undated)
 	Council of Ontario Universities, Teaching Tips (undated)
 	Brock University, Creating Accessible Classroom Resources (undated)
 	Ryerson University, Tips for Inclusive Teaching (undated)
 	University of Guelph, Accessible Instruction – Resources (including an educators’ accessibility resource toolkit) (undated)
 
 E-Learning:
 	Accessibility in e-Learning: What You Need to Know (July 2014) and its companion document: Easy to Use Resources
 
 Procurement
 	Government of Canada, ICT Accessibility Requirements Wizard (prototype) (2022)
 	University of Toronto, Accessibility Language for Procurement Agreements (2010)
 	Council of Ontario Universities, Accessible Procurement Guide
 	Global Initiative for Inclusive ICTs (G3ICT), 9 Steps to Procuring Accessible ICTs for Inclusive Education
 	University of Montana, Electronic and Information Technology Accessibility Policy and Procedures
 	Government of Canada, Guideline on Making Information Technology Usable by All
 	New York University, Procedures and Procurement for Digital Accessibility
 	University of Wisconsin – Madison Information Technology, Procure Accessible Technology
 	O. Dosis, George Brown College, Ontario Colleges: AODA Procurement Toolkit (2014)
 
 Accessibility in Different Platforms
 Documents
 	Government of Canada, Digital Accessibility Toolkit, including accessible document guides: Office 365 and Office 2016 (2022) https://a11y.canada.ca/en/guides/
 	IDRC, Accessible Digital Office Document Project (2010) https://adod.idrc.ocadu.ca/
 	Council of Ontario Universities, Accessible Digital Documents and Websites (undated) https://accessiblecampus.ca/reference-library/accessible-digital-documents-websites/
 	McMaster University, Accessible Communications and Accessible Digital Media Resources (undated) https://accessibility.mcmaster.ca/digital-accessibility/
 	Ontario Tech University, Guide to Accessible Documents (2021) https://accessibility.ontariotechu.ca/resources/ontariotechguidetoaccessibledocuments.pdf
 	George Brown College, Accessible Information and Communications, including numerous accessible document tutorials (undated) https://www.georgebrown.ca/about/aoda/accessibility/accessible-information-communication
 
 Websites
 	Trent University, Basic Web Accessibility Guide (undated)
 	Council of Ontario Universities, Accessible Digital Documents and Websites (undated)
 	Ryerson University, Tips for Creating Accessible Websites (undated)
 	Association of Registered Graphic Designers, AccessAbility: A Practical Handbook on Accessible Web Design (2015)
 
 Graphic Design
 	Association of Registered Graphic Designers of Ontario, Accessibility: A Practical Guide on Accessible Graphic Design (2010)
 
 Social Media:
 	Queen’s University, Social Media Accessibility (undated)
 
 E-Learning:
 	University of Western Ontario, Accessibility in e-Learning: What You Need to Know (July 2014) and its companion document: Easy to Use Resources
 
 Videos and Digital Media:
 	McMaster University, Accessible Communications and Accessible Digital Media Resources (undated)
 	Queen’s University, Video Accessibility (undated)
 	Described and Captioned Media Program, Guidelines and Best Practices for Captioning Educational Video (undated)
 
 Virtual Events and Meetings:
 	Ryerson University, Conducting Accessible Virtual Events and Meetings (undated)
 
 Managing an Accessibility Program:
 	National Center on Disability and Access to Education, Institutional Tips (undated)
 	National Center on Disability and Access to Education, Indicators for Institutional Web Accessibility (undated)
 
 Government of Ontario and Ontario Laws:
 	Accessibility Rules for Procurement, (2021)
 	Postsecondary Education Standards Development Committee, Development of proposed postsecondary education standards – 2021 initial recommendations report (2021)
 	Information and Communications Standards Development Committee, Review of the Information and Communications Standards: 2020 Final Recommendations Report (2020)
 	Integrated Accessibility Standards, Accessibility for Ontarians with Disabilities Act
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		Accessibility Statement

								

	
				eCampusOntario, believes that education should be readily available to everyone, which means supporting the creation of accessible, open, and free educational resources. Wherever possible, the eCampusOntario’s Digital Accessibility Toolkit adheres to levels A and AA of the Web Content Accessibility Guidelines (WCAG 2.0, 2.1) of perceivable, operable, understandable, robust, and conformance (https://www.w3.org/TR/WCAG21/).
 Pressbooks was chosen for its commitment to built-in accessibility, outlined at https://pressbooks.org/accessibility/.
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