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2 Abstract

The importance of access to the world wide web cannot be underestimated. This is particularly so for those individuals who are disabled in such a way as to render access to traditional media difficult to attain or to use effectively. Online accessibility has recently become a focus of both EU and Irish legislation. A communication from the EU Commission in September 2001, proposed an initiative dedicated to achieving accessibility of both public and private Web sites during the European Year of Disabled, 2003. 
In 2002, Dr. Barry McMullin carried out the Web Accessibility Reporting Project (WARP), a baseline study of the accessibility of Irish websites (McMullin, 2002). This dissertation uses the same sample of websites and assesses their accessibility and compliance levels in 2005. In addition, the research addresses the limitations of the WARP study by examining the ‘manual checks’. Verification by disabled users is also a priority. The research includes building an AAA accessible dynamic website whereby disabled users can comment on and rate the websites which claim to be accessible. The results will be made available as an online resource. The findings of the research are summarised below.
Accessibility levels have increased among the 152 sites tested in 2002 during the WARP study. This is clearly indicated by the automatic testing compliance results, attained using WebXact online, which have risen from the 2002 levels of 6.3%, 0% and 0% respectively for Compliancy Levels A, AA and AAA to 36.2%, 8.6% and 3.3% in 2005.
Further manual checks on the same sites indicate that the actual compliance levels for 2005 are 1.3%, 0% and 0% for A, AA and AAA Compliance Levels respectively. While over a third of web developers know about accessibility (as indicated by the 55 sites which are compliant with the automatic checks at level A), the automatic checks have become the standard, and fully testing the sites against the WCAG 1.0 guidelines is generally not done. 
Of the sites which claimed accessibility, either by displaying a W3C or Bobby compliance logo, or in text on their accessibility statement page, 60% claimed a higher level than their automatic testing results indicated. When these sites were further manually checked it was found that 100% of sites in the sample claimed a higher level of WCAG compliance than was actually the case.
Most sites in the sample were not compliant with the WCAG 1.0 for the entire set of disabilities. However, the concept of ‘partial accessibility’ was examined by analysing which websites complied with subsets of the guidelines particular to different disabilities. 
Some disability types fared worse than others, in particular Blind, Mobility Impaired and Cognitively Impaired each had full support from at most 1% of the websites in the study. Other disabilities were better supported, including Partially Sighted, Deaf and hearing impaired, and Colour Blind. Support was available from 11%, 23% and 32% of the websites, respectively.
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7 Introduction
The original intention of the web was that it should be a cross-platform, device-independent method to exchange documents and information (Lynch & Horton, 1999 cited by Huang, 2002). Online information can be retrieved and distributed cheaply and quickly and for the first time in history the World Wide Web allows the visually impaired to read from the same original sources of information as a sighted person (Williamson, Schauder & Bow, 2000, cited by Golub, 2002). However this is only possible where the web pages are designed and coded correctly. The accessible web movement, fronted by the W3C promotes the design of ‘accessible’ websites. 
This dissertation will look at a range of prominent Irish websites with a view to assessing their accessibility levels. It will compare the current results with those of a 2002 study (McMullin, 2002) which looked at the accessibility levels of the same websites and will attempt to draw a conclusion on accessibility trends in Ireland and reasons why this is the case. It will also examine the concept of ‘partial accessibility’. Before it is possible to do this however, the concept of accessibility and how it might be measured must first be defined.
7.1 Accessibility Definition

Web accessibility can be defined in two ways. The first definition states that accessible websites are those that are accessible to the disabled, such as the visually impaired, hearing impaired, motor impaired and cognitively impaired. This is generally titled ‘Accessible Design’.
The second definition simply states that accessible websites are available to all regardless of ability, platform, or device. This has various nomenclatures including ‘Universal Design’, ‘Design for All’ and ‘Inclusive Design’. The second definition deemphasises disabilities and emphasises the concept of inclusiveness. 
Anders and Fechtner (1999, cited by Yu, 2003) claim that ‘universal design attempts to meet the needs of all people, and includes those of all ages, physical abilities, sensory abilities, and cognitive skills’.
In summary, and for the purposes of this dissertation, an accessible website should facilitate anybody, using any kind of Web browser, on any platform, to access and retrieve the full amount of information available.
7.2 Compliance & Accessibility Standards
For the purposes of this dissertation, websites will be assessed for accessibility using the Web Content Accessibility Guidelines (WCAG), version 1.0.
7.2.1 WCAG 1.0

The World Wide Web Consortium (W3C) launched the Web Accessibility Initiative (WAI) in April, 1997 (Sullivan & Matson, 2000). WCAG 1.0 became a WAI recommendation in 1999 (Brewer, 2004). WCAG guidelines are an ‘indicator of web accessibility’ (McMullin, 2002) which consist of 14 separate guidelines and 65 specific checkpoints, which are broken into 3 levels of priority: priority 1, 2 & 3. 
Priority 1 guidelines must be met in order to afford basic accessibility. Priority 2 guidelines should be met to offer additional access to a broader range of disabled groups. Priority 3 guidelines may be met to provide further additional support (Brewer, 2004; McMullin, 2002; Williams & Rattray, 2003; Sullivan & Matson, 2000; Hackett et al, 2004).
There are 3 levels of compliance with the WCAG 1.0 guidelines: A, AA and AAA. The compliance level of A means that all priority 1 guidelines are satisfied. The compliance level of AA means that all priority 1 and 2 guidelines are satisfied. AA is considered to be ‘professional standard’. The compliance level of AAA means that all priority 1, 2 and 3 guidelines are satisfied. AAA is considered to be ‘gold standard’ (Brewer, 2004; McMullin, 2002; Loiacono & McCoy, 2004; Hackett et al, 2004). Note that in order for a site to be truly compliant to any particular level it must satisfy all the checkpoints to that level, not simply those which can be verified by accessibility verification software.
7.2.2 WCAG 2.0

The WCAG 2.0 Guidelines are currently under development. They are planned to be backwards compatible with WCAG 1.0, so that sites which are already compatible with WCAG 1.0 will need only minor changes to ensure compatibility with the WCAG 2.0 version (Brewer, 2004). However, as these are not yet complete, and the original 2002 study (McMullin, 2002) used WCAG 1.0, this study will also only look at compliance with the WCAG 1.0 guidelines.
7.3 Advantages of Accessible Websites

There are several legal, financial and ethical advantages to ensuring that websites are accessible to all. 

7.3.1 Accessible Websites are Legally Compliant
Within the last decade, many countries have begun to implement a legal requirement for websites to be accessible. Often this has been the result of general disability or equality legislation, rather than legislation directed specifically at online access. 

Part 1 Section 4(1) of the Equal Status Act, Ireland, 2000 states that a failure to do all that is reasonable to provide a service to a person with a disability is deemed an act of discrimination. 

4. - (1) For the purposes of this Act discrimination includes a refusal or failure by the provider of a service to do all that is reasonable to accommodate the needs of a person with a disability by providing special treatment or facilities, if without such special treatment or facilities it would be impossible or unduly difficult for the person to avail himself or herself of the service. (Irish Government, 2000, p.9).

The Employment Equality Act, Ireland, 1998, Section 16(3) (Irish Government, 1998, p.20). has a similar definition. The Disability Act, Ireland, 2005 states in section 27(1) that the head of the organisation is responsible for ensuring that services are available to people with disabilities.
27. - (1) Where a service is provided to a public body, the head of the body shall ensure that the service is accessible to persons with disabilities. (Irish Government, 2005, p.28)
A website then, if regarded as a service, must be as available to a disabled person as it is to an able bodied person otherwise the service is discriminatory. Available redress includes compensation and an order that the problem(s) be fixed or removed (Irish Government, 2000, p.26). There is however the issue that it must be argued that a website is actually a service, as it is not defined as such.
Unfortunately, Part 1 Section 4(2) of the Equal Status Act, 2000 (p.9) requires that the cost of accommodating a person with a disability be ‘nominal’, so the case is far from clear cut. The same is true for the Employment Equality Act (1998) and Disability Act, 2005 which in addition states that this does not have to be upheld in the cases where the body providing the service deems it not to be practicable or where the delay in making the goods or services available to other persons is unreasonable.
The concept of a nominal value is in itself vague. A nominal value to a large multi-national might well be a very different amount to a nominal value for an SME. 
At present, no cases regarding website access have been taken under these Acts, however other countries have similar laws, under which successful cases have been taken. The most well known is that of Bruce Lindsay Maguire versus SOCOG.

In Australia, in August 2000, Bruce Lindsay Maguire, blind since birth, under the Australian Disability Discrimination Act 1992, brought a successful case against the Sydney Organizing Committee for the Olympic Games (SOCOG) for having an inaccessible website, in particular, lack of ‘alt’ text and problematic navigation. In reaching their decision, the commission found that the potential benefit of access to the site by disabled people justified the development time and costs incurred. Bruce Lindsay Maguire was awarded $20,000 in compensation (Carter, 2000).
The United States also has an implicit requirement for accessible websites for government agencies under the Rehabilitation Act Amendments 

Individuals with disabilities who are members of the public seeking information or services from a Federal department or agency to have access to and use of information and data that is comparable to the access to and use of the information and data by such members of the public who are not individuals with disabilities. (US Government, 1998, para.5) 
As a result of this amendment, the Section 508 Web Development Guidelines were created through a partnership between Macromedia and the University of Wisconsin’s Information Technology Department (Macromedia, 2001). These guidelines are similar, though not identical, to the WAI WCAG 1.0 Priority 1 guidelines.
In the UK, the Disability Discrimination Act 1995 has, since October 1999, obliged service providers to provide services in such a way that disabled people could access them, making reasonable adjustments to existing practises where necessary.

The European Union has been proactive in developing explicit web accessibility guidelines. The eEurope 2002 Action Plan, declares:

Public sector web sites and their content in Member States and in the European Institutions must be designed to be accessible to ensure that citizens with disabilities can access information and take full advantage of the potential for e-government. (European Commission & Council, 2000, p.19)
The timeframe for adoption of the WAI guidelines by public websites was designated to be the end of 2001. A separate communication from the EU, eEurope 2002: Accessibility of Public Web Sites and their Content, recognised the WAI WCAG 1.0 guidelines to be the ‘global de facto Web accessibility standard’ (European Commission, 2001, p.6) and concluded that both public and private websites should be encouraged to achieve accessibility during 2003, the European Year of Disabled People (European Commission, 2001, p.11).

Currently in Ireland the ‘Excellence Through Accessibility’ Draft Guidelines are available. They contain an explicit reference to accessible websites from an Irish Government Agency, the National Disability Authority. Guideline 14 requires that the organisation’s website is WCAG 1.0 AA compliant to be eligible for the ‘Excellence Through Accessibility’ award (National Disability Authority, 2005). However, compliance with these guidelines are purely voluntary.
7.3.2 Accessible Websites are Available to the Aged and Disabled

Accessible websites naturally have a wider market as they accommodate a broader range of people (Sherman, 2001; Foley & Regan, n.d.). Both the number and proportion of people with disabilities is growing. The proportion of the EU-25 population over 65 has risen from 10% to 16% since 1960 (European Commission, 2004, p.40). Increased life expectancy means that more people are likely to have age-related disabilities, such as visual and aural impairments and dexterity problems. In the 1960s, the life expectancy of a man was 67.4 years, and that of women was 72.9. Current life expectancy in EU-15 countries may be as high as 78 years for men and 83 years for women (European Commission, 2004, p.16). Fertility levels in the EU are below replacement levels (European Commission, 2004, p.40), further adding to the demographic change.

The increased survival rate of children with severe disabilities has also added to the numbers of disabled individuals (Loiacono & McCoy, 2004). Eighty per cent of children born prior to the 26th week of gestation, weighing 700 grams or less develop physical or mental disabilities by age 6. Some of these children are extremely disabled and require life-long care. (Zeier, 2005). 
Within the European Union alone it is estimated that the number of people with speech and language or cognitive impairments ranges between 2 million and 5 million (Roe, 1995, cited by Poulson & Nicolle, 2004). In Ireland over 8% of individuals have at least one form of impairment. 2% of the population are either blind or deaf and almost 4.5% have a condition which substantially limits at least one basic physical activity. Almost 3% have difficulty in learning, remembering or concentrating (Irish Government, 2004, p.13)
Once they find a Web site that accommodates their particular needs, disabled web users often become loyal customers (Rogers and Rajkumar, 1999 cited by Huang 2003; Nielsen, 2000 cited by Huang 2003) and therefore having an accessible website can increase both audience retention levels and sales.
48 percent of disabled individuals claim that the Internet has significantly improved their quality of life (National Organization of Disabilities, 2001 cited by Loiacono & McCoy, 2004). People with disabilities spend, on average, 30 hours per week online. This compares to 18 hours per week for those without disabilities (National Organization of Disabilities, 2001 cited by Loiacono & McCoy, 2004).
In addition, accessible websites facilitate the retention of current customers and staff as they age. By the time of retirement age, at 65, most people have lost at least some of their visual ability, including focusing on objects, resolving images, distinguishing between colours and adapting to changes in light (Lescher, 2000 cited by Hackett et al, 2004). 
7.3.3 Accessible Websites are Cost Effective
Many companies have found that creating accessible web sites is cost-effective and generally good business practice (Solomon, 2000, cited by Huang 2002, p.3). Accessible websites can increase the numbers of customers while also making the website easier to upgrade by the use of correctly coded style sheets. Correctly coded accessible websites employ the concept of graceful degradation. This means that while a website might not look exactly the same in an older browser or platform, the functionality is nonetheless retained. This principle applies equally to assistive technologies.

Making a website accessible may increase the cost of initial design by one or two percent, but may increase the audience by as much as twenty percent (Heim, n.d., cited by Hackett, Parmanto & Zeng, 2004, p.2). It is much more cost effective to create an accessible site from the beginning as it is estimated that Global 3,500 companies will spend $560 million to retrofit their web sites to meet the WCAG 1.0 guidelines (Souza, Manning, and Dorsey, 2001 cited by Huang, 2002, p.3).
Accessible websites are generally easier to use with increased navigational support in the form of sitemaps and obvious navigation bars. This can lead to increased user productivity, fewer errors, and greater site satisfaction in general. Accessible intranets lead to a decreased need for user support and lower training costs (Sherman, 2001, p.2).
7.3.4 Accessible Websites are Ethically Correct
Access to information via technology, including the Internet, is now a necessary prerequisite for success in both education and employment. Those without access or with limited access are severely disadvantaged. 

An organisation which ignores the need for accessible design implies that they don’t believe that disabled people have the right to be treated with respect and consideration. Conversely, organisations which take a proactive stance on this issue are sending the message that these people are important. This can have knock-on effects in terms of positive public relations.
8 Literature review

8.1 Disabilities and implications for website design
While web accessibility is not necessarily restricted to being concerned with disabilities, it is nonetheless necessary to examine the range of human abilities and disabilities and to design with them in mind.

The term disability is an umbrella term used to describe a range of very different conditions, defined variously as:

1. the total or partial absence of a person’s bodily or mental functions
2. the presence in the body of organisms causing, or likely to cause, chronic disease or illness
3. the malfunction, malformation or disfigurement of a part of the body
4. a condition which results in a person learning differently from a person without the condition 
5. a condition, disease or illness which affects a person’s thought processes, perception of reality, emotions and judgement or which results in disturbed behaviour
6. a physical or mental impairment which has a substantial and long-term adverse effect on a person's ability to carry out normal day-to-day activities.
(Irish Government, 2000, p.5-6; Disability Rights Commission, 1996)
Disabilities can fall into several non-exclusive categories: Visual impairments; Aural impairments; Physical impairments; Cognitive impairments.

8.1.1 Visual impairments

There are several different types of visual impairment, ranging from medically or functionally blind, through partially sighted and also including colour-blind individuals. Each of these disabilities has a different effect on how a disabled person with that particular visual disability uses computers and the Internet.

Completely blind individuals have several options available to them whereby they can access and navigate the internet. Screen reader software programs read aloud on-screen text and facilitate keyboard navigation. JAWS is the most popular screen reader but others available include Window Eyes, SuperNova, Hal, Outspoken and Narrator. Some blind individuals, particularly those who are also deaf, use refreshable Braille displays, where the onscreen information is dynamically transformed into Braille via an external device. Other available technologies include speech synthesizers which are external hardware units, and Voice Browsers such as Home Page Reader. 
Screen readers however, can only work with the website as it is designed. Improper use of tags and attributes may affect the usability of the site. For example, images and multimedia cannot be described by a screen reader without the presence of additional ‘alt’ text. 
Users of screen readers may also have difficulty visualising complex or poorly coded tables and frames. In particular, older screen readers may read across columns of text resulting in nonsense output (Speir, 2000, para.5). Jaws also serialises the page content, removing multiple columns and displaying the page in one column from top to bottom, in the order in which it encounters the tags in the html code, (Andronico, Buzzi, Castillo & Leporini, 2006, p.12) therefore the order of the serialised content is critical. The most important elements such as main content, search results or search facilities should appear first.
Blind users are unable to use a mouse to point and click as they cannot tell which page elements they are pointing at. For this reason it is important that keyboard navigation is facilitated. Blind users can use tab keys, access keys and skip-link shortcuts to navigate. In addition, blind users cannot use positional layout or colours to infer meaning (such as which text is linked), so elements need to be self explanatory. This is aided by the correct use of headers, titles, labels and alt text (Andronico et al, 2006, p.12).
Crowded interfaces are difficult and time consuming to use and navigate by blind users because of the increased page complexity (Buzzi, Andronico & Leporini, 2004, p.3). Where sighted users can easily discard irrelevant information, such as advertising, blind users must investigate each element in turn to ascertain its usefulness. Time saving devices such as skip-links, correct ordering of headers, table summaries and captions and a layout with the main content to the top and the navigation to the end can help blind users to locate the desired content quickly and efficiently (Takagi, Asakawa, Fukuda, & Maeda, 2004, p.3; Andronico et al, 2006, p.13).
With the introduction of CSS2 came aural style sheets with properties such as speak, play during and speech rate (W3C, 1998), while a CSS3 speech module is also currently available in draft format (W3C, 2004). In theory at least, web designers can use aural style sheets provided by CSS2 specification for making web content more usable and accessible to blind people. This may be particularly useful in the case of a skip-to-main-content link which is only necessary for blind individuals, and irrelevant to the sighted audience. However, user tests may be needed to ensure that the aural style sheets do not interfere with screen readers’ normal workings. A full list of the checkpoints which must be fulfilled for a website to have full functionality for blind individuals is available in Appendix G.
Many different factors can result in some loss of vision the range of which includes visual acuity, contrast sensitivity, ability to see and track moving images, visual field defects, sensitivity to glare and lack of ability to change focus (Chiang, Cole, Gupta, Kaiser & Starren, 2005, p.7; Scottish Sensory Centre, 2005c).
Visual acuity is a measure of the eye’s ability to distinguish detail and shape at a particular distance (Cassin, 1990). Normal visual acuity is 20/20. This means that it is possible to see, at a distance of 20 feet, the same level of detail as the average person. Visual acuity of 20/200 renders the individual legally blind. A person with a visual acuity of 20/200 can see at 20 feet what the average person can see at 200 feet (ASU, 1996, para.2). Visual acuity of approximately 20/50 allows individuals to read a standard computer screen, however this can vary with specific screen sizes and resolution settings. On average then, a person with 20/200 vision would need a screen magnification four times larger than the 20/50 individual (Chiang et al, 2005, p.7). This means that it is possible for a legally blind individual to read web pages, once they have magnification technology. Magnification software tools available include ZoomText and Lunar. It is also possible for users to increase font size using the ‘View>Text Size>Larger / Largest’ options available in Internet Explorer if the text size is specified by that page author using a relative format, such as %, ems or small / medium / large. It is not possible to use this facility if the text size is specified in pixels.
Individuals with poor contrast sensitivity will find it difficult to read text on backgrounds which contrast poorly with the text colour itself. Black text on yellow background is a good contrast where blue on grey is a weak contrast (Scottish Sensory Centre, 2005b). Website designers need to take care when creating the website colour palette to use colours which are sufficiently contrasting. It may also be necessary to remove ‘wallpaper’-like backgrounds, as it is more difficult to accurately predict the readability of the page for contrast-sensitive individuals where multiple colours are used in the background.
The ability to see and track moving images and text can be a problem for some people, particularly those with blind spot or eye muscle problems (Scottish Sensory Centre, 2005d). Web designers should take care not to use moving text, particularly for text which is important, or where they do, they should also provide either a method of stopping the text or an alternative non-moving version. Images which show movement (such as video, or animated gifs), where they are necessary for informational purposes should have an option to view frame-by-frame which can be controlled by the user.
The visual field is the area which can be seen by the individual when looking straight ahead. Problems with the central and peripheral visual fields mean that the individual may not be able to see parts of the screen correctly. This is exacerbated where text contrasts poorly with the background or text is moving. The user may also need to adjust the space across which the text flows to optimise it for their particular eyesight, (Scottish Sensory Centre, 2005a) so tables, frames and divs need to be resizable i.e. defined as a percentage of the screen rather than an absolute number of pixels 
The final two issues (sensitivity to glare and lack of ability to change focus) can only be corrected by the user themselves by attention to their environment and therefore cannot be addressed by the website designer. A full list of the checkpoints which must be fulfilled for a website to have full functionality for partially sighted individuals is available in Appendix H. 
Another form of visual impairment is colour blindness. This is quite a common affliction affecting 8% of Caucasians, 5% of Asians and 4% of Africans. The gene involved is a sex-linked gene, which means that it is found on the X-chromosome. Individuals with one good copy of the gene will see normally but those with no good copies will be colour blind. As females have two copies of the X chromosome, their chances of being colour blind is quite small (0.5%). Males, having only one X chromosome, are by far the majority of colour blind individuals (WebExhibits, 2005) 
There are different ‘flavours’ of colour blindness: protanopia, deuteranopia, and tritanopia. Protanopia and deuteranopia are both forms of red-green colour blindness, while tritanopia is a form of blue-yellow colour blindness (Vischeck, 2002). Colour blindness may need to be considered by the website designer where they are using a particular colour to denote a particular characteristic – for example, items on sale at a reduced price are often denoted by a red star or button. While red is a vivid colour to normally sighted individuals, to protanopic people, certain shades of red can appear almost black. When using red on a dark background, it is better to use particular shades of red such as vermillion, or to replace red with magenta. Colours with low saturation of colour are more difficult to distinguish even though colour blind people tend to be more sensitive to differences in brightness and saturation. One simple solution is to contrast the brightness of the colours as well as the hue and to use redundant coding in charts and graphs by using different hatched fills as well as colours (Okabe & Ito, 2002). A full list of the checkpoints which must be fulfilled for a website to have full functionality for colour blind individuals is available in Appendix I.
8.1.2 Deaf and Hearing Impairments
Deaf and Hearing Impaired individuals have only recently begun to have problems online due to the increasing trend away from purely visual ‘text and image’ websites towards a multimedia environment. These multimedia websites often have either sound or video with sound, neither of which are available to deaf or hearing impaired individuals without captioning or subtitles. Captioning can be provided very simply via a link to a text version of the audio (Paciello, n.d.). Some deaf and hearing impaired individuals are also blind, so the information should also be readable by screen reading software. Some assistive technology is available to deaf and hearing impaired individuals including voice-to-text translators and signing avatars. A full list of the checkpoints which must be fulfilled for a website to have full functionality for Deaf and hearing impaired individuals is available in Appendix J.
8.1.3 Mobility Impairments 
Problems can arise for individuals with physical impairments in using computers, when the use of a mouse or fine motor control is required. Physical impairments where use of a regular mouse might be difficult or impossible include amputated or broken arms, arthritis, Cerebral Palsy, Repetitive Motion Syndrome, Parkinson’s Disease and temporary paralysis due to stroke or permanent paralysis due to spinal injury. 
Physically disabled people however can use a range of assistive devices including alternative keyboards, virtual keyboards, large pointing devices such as tracker-ball or joysticks, voice recognisers, eye scanning software, sip and puff mechanisms, mouth sticks, head pointers and infrared devices. Some may prefer to navigate by voice using speech recognition software such as Dragon NaturallySpeaking or ViaVoice. The web designer should ensure that navigation via keyboard is facilitated, and that information is clearly displayed, as eye and head movement may be limited (Paciello, n.d., p.3). A full list of the checkpoints which must be fulfilled for a website to have full functionality for mobility impaired individuals is available in Appendix K.
8.1.4 Cognitive and Learning Impairments
Many of the design issues that apply to the cognitively impaired apply equally well to novice users or children, and the design issues here are primarily usability rather then accessibility issues. Cognitive impairments can be caused by a range of conditions including autism, Parkinson’s Disease, Alzheimer’s Disease, old age, brain injury and mental retardation. Learning impairments include dyslexia and attention deficit disorder (ADD). A full list of the checkpoints which must be fulfilled for a website to have full functionality for cognitively impaired individuals is available in Appendix L.
Cognitive and learning impairments may affect an individual’s ability to understand or interact with a website’s content. The web designer should keep this in mind when writing content. A cognitively impaired individual may not understand certain words when reading them where comprehension of the spoken word is likely to be higher than the written word (Poulson & Nicolle, 2004, p.1). For example, in a recent website user evaluation conducted by the author, the user was asked to find some accommodation on the site. Although the user understood the word ‘accommodation’ in an aural context, when searching the site he claimed not to be able to find any accommodation, even though the word ‘accommodation’ was in the navigation bar and he had used the navigation bar previously. When asked what he was looking for he replied ‘Hotels, but I couldn’t find any, so then I looked for flats and houses’. The site was redesigned and the word ‘accommodation’ was supplemented with the phrase ‘places to stay’ (personal communication).
Site navigation can also be difficult for novice and cognitively impaired users, and they can get lost in the site when the navigation is complex. The use of the breadcrumb trail can be helpful here as it provides a series of links back to the site ‘root’ or home page, so a user can trace back their path. However, breadcrumb trails may only be useful in a hierarchical or linear site, where each page has a single path from the index page. It may not be appropriate in a webbed site where there are multiple paths to a particular page, or where there are similar pages with different paths. 
Users may also become confused as to which pages they have visited, and which pages they have not yet visited. The default link colours help the user to understand which links they have clicked on, as they change from blue to maroon when used. Web designers should take care not to disrupt this feature. Links should be blue and underlined, however it may be possible to change the shade of blue and dash underline without affecting usability. It may also be possible to use links coloured other than blue where the navigation area is clearly defined. The web designer should not, however, make links and visited links the same colour as this negates the visited link feature (Nielson, 2004).
The phrase ‘a picture is worth a thousand words’ is an important concept when designing with children or the cognitively impaired in mind. Poulson & Nicolle, (2004, p.52) claim that images are a crucial medium of communication with cognitively impaired users and they therefore do not recommend text-only versions of sites.
‘Dyslexia is a specific neurological learning disability, characterized by difficulties with accurate and/or fluent word recognition and poor spelling and decoding abilities’ (International Dyslexia Association, 2002, para.1). Children and dyslexic individuals may find it difficult to use search boxes and a misspelled word may not return any search results. A simple solution when creating a dynamic site is to allow the search box to search the ‘keywords’ field, and within this field to include some common misspellings. This allows dyslexic users, both on the site and when using search engines, to retrieve search results even where a word is misspelled. Another solution may be to provide a drop down menu with links to commonly visited pages.
Attention deficit disorder is a neurological disorder characterised by inattention, hyperactivity and impulsivity. Individuals with Attention Deficit Disorders can find it difficult to concentrate when a webpage is very busy with animated gifs or flash content. Other users can also find constant animations within their peripheral vision (such as rotating logos) distracting. Peripheral vision allows creatures to effectively scan for danger, so movement in this area of vision is particularly bad (Nielson, 1995).

Web designers should remove unnecessary animations, and allow the user the control to both start and stop remaining animations. An acceptable compromise for those designers who want to show off their animation skills may be to have an initial animation once the page has loaded, which rotates or plays through once and then stops.
8.2 Accessibility Studies
Studies of accessibility levels are important as they provide feedback on the effectiveness of current accessibility policy (McMullin, 2002, p.7). They may also raise awareness of the accessibility issue and inform future decisions regarding accessibility policies.

Of the 18 studies examined for this evaluation, 14 used Bobby, 2 used LIFT, and InFocus, aPrompt, Torquemada, Cynthia and WebMX were each used once (Tables 1-6). One study did not use an automatic tester and some studies used more than 1. Most studies reported a failure rate for compliance with WCAG Level A to be at least 60%. Where Level AA was checked, compliance was even worse, with more than 93% of sites failing to meet this level. 
The simplest studies simply ran web pages through an automatic tester and published these results (Sullivan & Matson, 2000; Jackson-Sanborn, Odess-Harnish & Warren, 2001; Kelly, 2002; McMullin, 2002; Williams & Rattray, 2003; Spindler, 2004; Loiacono & McCoy, 2004; Ellison, 2004). The problem with this method is that no automatic tester can test a site for compliance with all checkpoints, as some checkpoints require manual testing by a person who must make a judgement as to whether the checkpoint has been passed or not. Therefore, it is impossible to judge whether a site has reached a certain level of compliance using this method. It is only possible to claim that a site has not complied, when it has failed an automatic check. The failure rates ranged from 56% to 94% for Level A Compliance, 93% to 100% for Level AA Compliance and all studies reported 100% failure rates for Level AAA Compliance (Table 1).
Table 1 – Accessibility failure rates for websites evaluated using automated accessibility testing tools by various authors. (Note: ‘A’, ‘AA’, ‘AAA’ and ‘508’ correspond to defined levels of accessibility conformance referred to in the text)
	Authors
	Number of sites 
	Testing tool
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Sullivan & Matson (2000)
	50
	LIFT 
	60-82%
	-
	-
	-

	Jackson-Sanborn, Odess-Harnish & Warren (2001-2)
	549
	Bobby
	66-94%
	-
	-
	-

	Kelly (2002)
	162
	Bobby
	56%
	97.5%
	-
	-

	McMullin (2002)
	159
	Bobby
	94%
	100%
	100%
	-

	Williams & Rattray (2003)
	72
	Bobby
	81-85%
	93-98%
	100%
	-

	Spindler (2004)
	188
	Bobby
	58%
	-
	-
	-

	Loiacono & McCoy (2004)
	44
	Bobby
	84%
	100%
	100%
	91%

	Ellison (2004)
	50
	Bobby & Cynthia
	- 
	-
	-
	58-78%


Other studies only undertook manual inspection (Huang, 2002). However, it is possible that the testers missed some errors which the automatic software could have picked up. Huang reported that 100% of sites failed to comply with Level A (Table 2). It appears that the manual inspections may be more stringent than automated testing.
Table 2 - Accessibility failure rates for websites evaluated using manual inspection only. 
	Authors
	Number of sites tested
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Huang (2003)
	35
	100%
	-
	-
	-


More elaborate studies made attempts to check web pages both manually and automatically (Shindler, 2003; Lazar, Beere, Greenidge & Nagappa, 2003; Chiang & Starren, 2004). The advantage of this method, is that if it is done correctly, an accurate reading of compliance is available for each site. Unfortunately, manual checks by their nature can be subjective and it can be difficult to ensure that the same criteria are applied to each page. In addition they are very time consuming. Failure rates were higher in general for these studies than for those using automated testing only, ranging from 70% to 98% failure for Level A compliance and 100% failure for Level AA (Table 3).
Table 3 - Accessibility failure rates for websites evaluated using automated testing and manual inspection by various authors. 
	Authors
	Number of sites tested
	Auto-mated testing tool
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Shindler (2003)
	17
	Bobby
	70-94%
	-
	-
	-

	Lazar, Beere, Greenidge & Nagappa (2003)
	50
	InFocus APrompt
	98%
	-
	-
	98%

	Chiang & Starren (2004)
	30
	Bobby
	73%
	100%
	-
	-


Of course, compliance with the guidelines is still only an indicator of accessibility, and though compliance is what is required legally, this does not necessarily ensure true accessibility for real disabled users. Some studies preferred to focus more on the user experience than simply compliance. In these studies, in addition to automatic testing, a user experience was simulated by the testers through the use of screen reading software, magnification software, disabling style sheets and scripting etc (Erickson & Bruyère, 2002; Ma & Zaphiris, 2003). This has the advantage of giving the researchers an understanding of accessibility in a real world environment. However this can be difficult to quantify in a meaningful way. Failure rates ranged between 38% and 79% for Level A compliance (Table 4).
Table 4 - Accessibility failure rates for websites evaluated using automated testing and user simulation by various authors.
	Authors
	Number of sites tested
	Auto-mated testing tool
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Erickson & Bruyère (2002)
	41
	Bobby
	79%

	-
	-
	-

	Ma & Zaphiris (2003)
	50
	Bobby & LIFT
	38%
	-
	-
	-


Other studies undertook both automatic and manual testing in addition to user simulation (Thompson, Burgstahler & Comden, 2003; Bowen, 2003). This has the advantages of attaining a real compliance rating and also an understanding of the real world experience of the user. However, all studies using simulation methods have the obvious limitation that ‘non-disabled people are not very good at pretending to be disabled’ (Clark, cited by Mankoff, Fait & Tran, 2005, p.2). Compliance failure ratings for Level A ranged from 60% to 72% (Table 5).
Table 5 - Accessibility failure rates for websites evaluated using automated testing, manual inspection and user simulation, by various authors
	Authors
	Number of sites tested
	Auto-mated testing tool
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Thompson, Burgstahler & Comden (2003)
	1013
	Bobby
	-
	-
	-
	-

	Bowen (2003)
	50
	Bobby
	60 -72%
	-
	-
	-


Only 2 studies have compared their automatic and manual testing results with a real user evaluation to ascertain how effective the accessibility testing has been (Buzzi et al, 2004; Disability Rights Commission, 2004). This is the ultimate in accessibility testing as it gives an accurate compliance rating alongside real user feedback. Failure rates for compliance with Level A were similar at 81% - 85%. 99.8& - 100% failed to comply with Level AA and again, 100% failed Level AAA (Table 6).
Table 6 - Accessibility failure rates for websites evaluated using automated testing, manual inspection and user evaluation by various authors
	Authors
	Number of sites tested
	Auto-mated testing tool
	Failed A
	Failed AA
	Failed AAA
	Failed 508

	Buzzi, Andronico & Leporini (2004/5)
	7
	Bobby & Torquemada 
	85%
	100%
	100%
	-

	Disability Rights Commission & Petrie et al (2004)
	1000
	WebXM
	81%
	99.8%
	100%
	-


The Disability Rights Commission (2004, p.12) claimed that 45% of user problems were not a violation of any WCAG 1.0 checkpoint and therefore could have been present on any WAI-conformant site irrespective of accessibility rating. Several studies reported that although the actual compliance levels were low, many sites in fact were ‘almost’ accessible with only a little work required to render them compliant to Level A (Erickson & Bruyère, 2002, p.16; Sullivan & Matson, 2000, p.142). Violations of just 8 WCAG 1.0 checkpoints accounted for 82% of the problems that were covered by the checkpoints (DRC, 2004, p.31). 
Of course, compliance with the guidelines only indicates just that, compliance. There is the possibility that site may not be technically compliant, but for many people they may be quite accessible. There are ‘degrees of accessibility’ (Williams & Rattray, 2003, 715). It is possible to investigate the extent to which websites are almost complaint, assuming that one instance of an accessibility issue does not necessarily render a site inaccessible.

There are some interesting ways to do this. Sullivan & Matson (2000, p.141) computed the ratio of actual points of failure to potential points of failure for a particular page, and then multiplied that percentage by the page's potential points of failure to compensate for the difficulties involved in ascertaining ‘true’ accessibility, assuming that a page with one alt-less image is more accessible than, for example, a page with 20 images, where only 15 images have ‘alt’ text. Using this method of ascertaining accessibility it is possible to map a continuum of accessibility across sites, rather than a discrete binary choice of being WCAG 1.0 compliant or not. While this method is reasonably robust it does not account for some ‘points of failure’ being significantly more critical than others, as it gives each an equal weighting. 

Hackett, Parmanto & Zeng (2004, p.34) use the Web Accessibility Barrier (WAB) Formula to assign a numerical value to a web site. The higher the WAB value is, the less accessible the site is. Conversely, a low WAB (less than 5.5) indicates that the site scores highly for accessibility and indicates better conformance to WCAG 1.0 guidelines. The WAB score is attained by using the following formula:

WAB = (Total pages on a website X total violations per page (Number of  violations / Number of potential violations) X weight of violations in inverse proportion to WCAG priority levels) / total number of pages checked (Parmanto & Zeng, 2003 cited by Hackett, Parmanto & Zeng, 2004). 
The WAB method, unlike that used by Sullivan & Matson, does take account of the value of each violation. However, some drawbacks to using the WAB formula include it’s meaninglessness to anyone who doesn’t understand how the formula is computed – it is reductionist and like many such methods, rather than clarifying the issue, it actually seems to cloud it more, by introducing another level of complexity and required understanding. Also, its dependence on the WCAG priority levels means that it is a skewed result which assumes that priority 3 checkpoints actually are less important than priority 2 and priority 1 checkpoints. Not enough research has been done with real users to ascertain if this is actually the case.
The method used by Lazar et al (2003) is non-reductionist, and yet simple, involving a simple clustering of numbers of checkpoints violated as shown in Table 7 below. It has the advantage for the designer and the client of identifying clearly how much work is likely to be involved in upgrading the site for it to be accessible. Lazar only analysed websites to Priority 1, and this is why the numbers shown in the table are quite low and all of equal weighting.
Table 7 - Checkpoint Grouping Method for Analysis of Partial Accessibility (Lazar et al, 2003, p.9)

	Category
	Accessibility Level

	0 rules violated
	Accessible

	1-3 rules violated
	Marginally Inaccessible

	4-6 rules violated
	Moderately Inaccessible

	7+ rules violated
	Substantially Inaccessible


While this does not yield a continuum of sites, it does clearly demonstrate which sites are accessible, which sites are not and which sites are nearly so. However, it clearly takes no account of how often these rules were violated, so a page with 1 alt-less image would be rated the same as a page which had no alt text on any images.
Sullivan and Matson were looking at the difficulties encountered by the disabled in using the site where every instance of a violation is a problem, whereas Lazar et al were concerned with the developer’s point of view and how easy or difficult it would be to make a site accessible.
9 Statement of research Aims

The study undertaken for this paper is based on an automatic testing study entitled ‘Web Accessibility Reporting Project Ireland 2002 Baseline Study’ undertaken in 2002, by Dr Barry McMullin of Dublin City University (DCU). Dr McMullin’s findings were that 94% of the web sites analysed were not compliant to even the most basic Compliance Level A.. McMullin did not undertake any manual checking, user simulation or user testing. The purpose of this study is to see whether, in the past 3 years, any increase in compliance level has occurred in this particular batch of sites.
The home page is generally the point at which most users access a web site  Therefore, if a home page is inaccessible, there may be no way for a disabled user to access the rest of the site (Lazar, 2001 cited by Lazar et al, 2003, p.7; Sullivan and Matson, 2000, p.141). In addition, the home page of a web site tends to be the page that is the best planned and coordinated, unlike lower-level content pages which can be managed by different departments or individuals. Therefore, it is likely that if any web pages are accessible, the home page is. (Lazar et al, 2003, p.7). In addition, the entry page can be taken as a good signifier of a web site’s overall accessibility level (Williams & Rattray, 2003, p.713). Therefore, this study will only check the index page in detail. However, all automatic and manual checks will be checked for each page so as to ascertain a true measure of compliance. As some manual checks cannot reasonably be checked without user simulation, some amount of user simulation will also form part of the research. 
With regard to assessing the actual accessibility levels of partially accessible sites, there are drawbacks to using all of the previously mentioned techniques. This study therefore, will take a different definition of partially accessible, being that a site is partially accessible where it meets the needs of at least one of the disability groups blind, partially sighted, colour blind, deaf & hearing impaired, mobility impaired, and, cognitively impaired. This study will attempt to identify if, on those sites which are partially accessible, whether any particular disability group is completely catered for. Therefore, it will be necessary to identify which checkpoints are relevant to particular disability groups, and which sites pass these subsets of the WCAG. 

As access to disabled individuals is limited, and the amount of sites under investigation is large, real user testing using think-aloud protocol or some similar method will not be possible. However, to include some element of real user analysis, a website will be created as part of this investigation which will allow disabled users to give feedback on the subset of sites which claim to be accessible. These users will be alerted to the presence of this site via a monthly newsletter from the Disability Federation of Ireland, which is sent to 95 national disability organisations with members of varying disabilities. Participation by disabled users is entirely voluntary however the author hopes that these individuals will be empowered by their ability to contribute to furthering web developers’ knowledge of accessible website design. The site is hosted at http://www.accessibleireland.net. (Appendix 14)
In summary, the four questions to be answered as part of this study are:

1. To what extent have the websites in the 2002 study addressed accessibility issues in the last 3 years?

2. What, if any, recommendations can be proposed for version 2 of the WCAG guidelines?
3. What factors are inhibiting the accessibility movement in Ireland?

4. To what extent do the WCAG 1.0 guidelines meet disabled user needs?
10 Methodology

The 159 websites assessed by the WARP accessibility project (McMullin, 2002) were used as a basis for this study. The aim of the study was to compare the sites’ 2002 and 2005 WCAG 1.0 compliance levels, to ascertain whether there has been any improvement in compliance levels over the intervening three year period. 

The 159 site URLs were retrieved from Appendix H of the WARP study. These URLs were used to retrieve websites for analysis. Three websites had placeholder pages (Appendix 1). Four sites were not available as the URL had not been renewed (Appendix 2). These seven sites were not usable in the current study as they were not operating as websites at the time of the analysis. Therefore the total number of websites analysed in the current study was 152.

Of these 152, 101 sites had the original URL used in the 2002 study (Appendix 3), a total of 40 had an automatic redirect to an updated URL (Appendix 4) and one other site had non-automatic, linked redirect (Appendix 5). A further 10 had URLs which were replaced by manual searches in Google, WHOIS and the Enterprise Ireland website (Appendix 6). 

Of the 152 sites used in the study, several sites used framesets and iframes as part of their design. As the automatic validator only analyses the URL submitted and not the embedded frame pages, these must be analysed separately. Therefore a page using frames is deemed to have an accessibility rating equal to that of the frameset plus that of each of the pages viewed in the frameset on page load. Pages using iframes also had the accessibility results of the iframe page added to the original page.

The WebXact validator available at http://webxact.watchfire.com/ was chosen for the purposes of this study. The original WARP study used Bobby however Bobby on-line was replaced by WebXact in May, 2005, just prior to this study and the Bobby URL http://bobby.watchfire.com/ redirects to WebXact.

Some sites had text-only versions, and although text-only versions of sites were used by the original study for analysis, they are only suitable for blind individuals using screen readers. Other visually impaired individuals requiring simple magnification of the text can be quite easily catered for by simple changes to the main site. Indeed a so-called accessible text-only version may actually be less accessible for cognitively disabled people as there are no supporting images (Mencap, n.d., p.2; Poulson & Nicolle, 2004, p.5). A page full of text can appear very daunting to those whose reading levels are poor. This can also affect deaf individuals who have a lower reading level than the average person due to their lack of fluency with the language (Gallaudet Research Institute, 2003). Therefore, where text-only versions of the sites were available this was counted as a pass for checkpoint 11.4 which allows that if a page could not be made accessible a link to an alternative accessible page would suffice. However, for the purposes of the study, and the remaining checkpoints, the main site was analysed.
As WebXact is used for this study, it’s assumptions shall be taken to be accurate in all cases, however where the researcher disagrees with WebXact’s interpretation this will be noted in the results. 

Initial analysis will concentrate on the automatically verifiable checkpoints. This will allow a direct comparison between the 2002 and the 2005 results. Checkpoints which do not fail the automatic check will be assumed to be exempt and recorded as an exempt in the analysis stage and a pass in the evaluation stage.

Subsequently, the method of carrying out the manual checks will be researched and written up. This should facilitate consistency across pages, will allow other researchers to identify how decisions were made and will facilitate repeatability of the study.

Manual checks will then be undertaken on all pages and an additional analysis carried out. In the cases where checkpoints are both manually and automatically validated, the checkpoint will be considered passed where the automatic checks indicate that the site is exempt and the manual check indicate that the site has passed. Where there is a fail in either the manual or the automatic check, the page will be deemed to have failed the checkpoint.
Copies of WebXact’s results, language tests, flicker check test, linearized page check, and html and css validation checks will be kept to facilitate analysis and repeatability. In addition, a log will be compiled for each site indicating details of the manual checks. This will aid further analysis as a breakdown of some of the checkpoints will be thereby facilitated.
10.1 Method of performing Manual Checks - Priority 1

All page unless otherwise specified are checked using Macromedia Dreamweaver MX, using the Edit > Find and Replace > Search for Source Code option. To ascertain which of the Checkpoints needed to be manually checked, all the index pages of the 152 sites were parsed by WebXact. The results of this were input into an excel spreadsheet. Where even one site required a manual check, the method of performing the check was researched and written up. These methods were applied equally to each site.
10.1.1 Checkpoint 1.1 - Provide a text equivalent for every non-text element
WebXact can check automatically for the presence of ‘alt’ text when it is required. However, where an image contains important information, such as a chart, table or diagram, it should have an extended description so that blind individuals can access this content (W3C, 1999a). The extended description is referenced using the ‘longdesc’ attribute of the <img> tag which links to the URI of the extended description (W3C, 2000a).

To ascertain compliance with this checkpoint, the pages will be checked manually for charts, diagrams and table images and images with extended text, by viewing the page’s images in Window’s Explorer in thumbnail format. If images like this are found, the page will be checked for a ‘longdesc’ attribute. Those with no extended description, will be deemed to have failed the check, otherwise the page will be deemed passed. 
10.1.2 Checkpoint 1.4 - For any time-based multimedia presentation synchronize equivalent alternatives with the presentation
This guideline refers to making available text versions of the audio content in a multimedia element so that deaf individuals can access it. It also refers to a text description of the multimedia itself so that blind people know what the multimedia’s content and purpose is. This can be achieved either by having captions embedded into a QuickTime movie, by using the SMIL specification (WebXact, 2003a) or by enabling accessibility options within the multimedia source code (Celic & Arch, 2003, para.27).

To check whether accessible text versions or alternative text descriptions have been applied, the JAWS 6.20 screen reader will be used on every page which contains multimedia. If equivalent alternatives are available when a page containing multimedia is scanned with JAWS 6.2 the page will be deemed to have passed the check. Where equivalent alternatives cannot be discerned, the page will be deemed to have failed the check.

10.1.3 Checkpoint 2.1 - Ensure that all information conveyed with colour is also available without colour
Information which is conveyed using colour should also be conveyed using mark-up or context (W3C, 1999b). This guideline is primarily concerned with text and links being available and clear to those who are colour blind or using a non-standard monitor. 
Therefore, compliance with this checkpoint will involve links being either different from normal text in a non-colour specific way such as being underlined, italicised, bold, in buttons or in obvious navigation bars. An obvious navigation bar will have either: a separate vertical or horizontal grouping of more than two links; a background colour effect; a border; or a graphic which implies a navigation bar. Links which are not in an obvious navigation bar and which do not have a font effect applied will render the page as having failed the check. For example, where in-text links are found, they must have a font effect applied. Font effects applied to links should not be used for non-linked text. Other colour specific content, where not marked up, will also cause the page to fail.
10.1.4 Checkpoint 4.1 - Clearly identify changes in the natural language of a document's text and any text equivalents
Changes in the language of the document should be denoted with the ‘lang’ attribute (normally found in a <span> tag) so that screen readers are able to pronounce the text correctly and Braille displays generate the correct characters (W3C, 1999d). 
In order to check the pages, they shall be opened in Dreamweaver MX and the spellchecker used (Text > Check Spelling). Where non-English words are present, the source of the original html document shall be checked for the ‘lang’ attribute. Pages which have non-English words which are not marked with the ‘lang’ attribute in the original page will be deemed to have failed the check. These include non-English names and place names which are pronounced differently in their native language to the way they would be pronounced in English (W3C, 2000c). For example, the Irish girls name Caoimhe is pronounced Qwee-Va in Irish. 
10.1.5 Checkpoint 5.1 - For data tables, identify row and column headers
Data tables need to be correctly marked up with headers so that individuals using screen readers or Braille displays can conceptualise the structure of the table (W3C, 1999e). The page will be checked visually for data tables. Data tables are defined as those tables where there is a relationship between the cell content and its positioning within the table. 

Where no data tables exist, the page will be deemed to have passed. Where there are data tables, the source code will be inspected for use of the following tags: <th> for header information and <td> for table data (W3C, 2000b). Where these tags are present and used correctly the page will be deemed to have passed the check. Where the tags are not present or used incorrectly, the page will be deemed to have failed the check. 
10.1.6 Checkpoint 5.2 - For data tables that have two or more logical levels of row or column headers, use mark-up to associate data cells and header cells
This guideline only applies to data tables. Where a page has been identified as having no data tables (see Checkpoint 5.1), this check shall be deemed passed. Where a page has a data table with multiple headers correctly marked up with <thead>, <tfoot>, <tbody>, <colgroup> and <col> tags, or axis, scope and header attributes the page shall be deemed to have passed (W3C, 2000b). If a data table with multiple headers does not have the correct mark-up, it shall be deemed to have failed.
10.1.7 Checkpoint 6.1 - Organize documents so they may be read without style sheets. 
Pages which are organised using style sheets for layout should also retain the same information if the style sheets are not supported (W3C, 1999f). To test this, the style sheets for each document shall be temporarily renamed (for external style sheets) or commented out (in-page header styles) so that they are not available to the document. In-line styles will not be commented out as this would be laborious in the extreme. If the page is then still readable and understandable, the page will be deemed to have passed. If the page is not readable or understandable in full without style sheets, the page will be deemed to have failed.

10.1.8 Checkpoint 6.3 - Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off or not supported. If this is not possible, provide equivalent information on an alternative accessible page
If scripts are disabled the page should function equally well (W3C, 1999f). To test this, the Internet Explorer ‘Tools > Internet Options > Security > Custom Level > Scripting Options’ shall be set to ‘disable’. If the page retains all its functionality the page will be deemed to have passed. If there are changes to the page which result in the page being less usable, such as navigation not being accessible, the page will be deemed to have failed. 
10.1.9 Checkpoint 7.1 - Until user agents allow users to control flickering, avoid causing the screen to flicker
Individuals suffering from epilepsy may suffer an attack if the screen flickers or mimics strobe light effects where the flicker rate is between 4 and 59 flashes per second. The peak rate occurs at 20 flashes per second (W3C, 1999g).

Pages will be checked for flickering animated gifs using a flickering check tool available at http://www.webaccessibile.org/test/check.aspx. Those pages which have no flickering elements will be deemed to have passed. Flickering elements which are not in the critical range for WCAG 1.0 will be deemed to have passed. Flickering elements in the critical range or close to peak sensitivity will be deemed to have failed. 
10.1.10 Checkpoint 8.1 - Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies if functionality is important and not presented elsewhere
Scripts, applets and objects may not run on all systems, so a text alternative should be provided explaining the function of the script. Where a <script> tag is found on a page, a <noscript> tag should also follow (WebXact, 2003b). 
Pages will be scanned for the search string ‘<script’ (without a closing > as many script tags have attributes which occur before the >). Where scripts are found, the page will be again scanned for ‘<noscript’. If there are scripts on the page and no <noscript>s can be found, the page will be deemed to have failed. Where a <noscript> is found, the page will be deemed passed.

Pages will be also scanned for ‘applet’. Where an applet is found it should have an ‘alt’ attribute, otherwise the page shall be deemed to have failed. Pages will also be checked for ‘object’. Objects should have alternative content between the <object> and </object> tags (WebXact, 2003b), otherwise the page will be deemed to have failed.
10.1.11 Checkpoint 11.4 - If, after best efforts, you cannot create an accessible page, provide a link to an alternative page that uses W3C technologies, is accessible, has equivalent information (or functionality), and is updated as often as the inaccessible (original) page.
Creating an alternative version of the page is possible only if it is not possible to make the current page accessible (such as those pages which use applets etc) (WebXact, 2003c). Pages for which this guideline is highlighted by WebXact will be checked for links to an accessible version. Pages which do not have an accessible version will fail the check. 
10.1.12 Checkpoint 14.1 - Use the clearest and simplest language appropriate for a site's content
The purpose of this guideline is to prompt the web author to create text which is readable by everyone (W3C, 1999n). The average reading level of the general population is around the 8th grade (NCDDR, 2003, p.4). Text which is accessible to individuals with cognitive disabilities should be around the 4th-5th grade level (NCDDR, 2003, p.4). 
Pages will be assessed using the Readability test tool from Juicy Studio http://juicystudio.com/services/readability.php. Pages which have a Flesch-Kincaid Grade Level of 5th Grade (5.x) or lower shall be deemed to have passed. Pages with a Flesch-Kincaid Grade Level equal to or higher than 6th grade will be deemed to have failed. Where the index page does not have adequate representative text for this check, another page will be chosen.
10.2 Method of performing Manual Checks - Priority 2

10.2.1 Checkpoint 2.2 - Ensure that foreground and background colour combinations provide sufficient contrast when viewed by someone having colour deficits or when viewed on a black and white screen.
The purpose of this check is to ensure that partially sighted or colour blind individuals are able to read the text on the background colour of the page (W3C, 1999b). An accessibility tool called aDesigner (Takagi et al, 2004) will be used to check colour contrast. aDesigner has 4 settings for low vision for which it can make a comparison regarding foreground and background colour combinations, including the three types of colour blindness, and crystalline lens transparency, or yellowing of the eye, associated with aging. 
The default settings in aDesigner will be used independently. These are crystalline lens transparency of 40 (years of age) and each of the three colour blindness. aDesigner awards a maximum of 3 stars for each test. Pages will be deemed to have passed where they are awarded 3 stars on each of the 4 tests.

10.2.2 Checkpoint 3.1 - When an appropriate mark-up language exists, use mark-up rather than images to convey information
This guideline’s purpose is to ensure that as much content as possible is provided without resorting to images (W3C, 1999c). This ensures that screen readers can parse the document to the greatest extent. Pages will be tested by opening the associated image file and viewing the images as thumbnails. Pages with images which contain elements which could be marked up with style sheets (such as those which simply contain text and a background colour) will be marked as failing the check as this is simple to achieve with style sheets. Pages with images which contain formula will also fail the check as this should be marked up using the MathML mark-up language (W3C, 2000d). 
10.2.3 Checkpoint 3.2 - Create documents that validate to published formal grammars
Documents must comply with formal grammar specifications, otherwise some browsers, assistive technologies and legacy systems may be unable to render them correctly. To ascertain the validity of the page grammar, the page will be checked at http://validator.w3.org/ (for html and xhtml), http://jigsaw.w3.org/css-validator/validator-uri (for css and css2). Where xhtml files fail the check and the associated css files cannot be assessed, the css file will be tested separately at http://jigsaw.w3.org/css-validator/ using the ‘validate by file upload’ option. Pages which fail any applicable test will be deemed to have failed the check.
10.2.4 Checkpoint 3.3 - Use style sheets to control layout and presentation
Style sheets are promoted as they can be turned off by the user using the Internet Explorer > Tools > Internet Options > Accessibility options. This can be useful for some dyslexic individuals who find it easier to read using various colour schemes (James & Litterick, 2005, para.3), and for colour blind individuals who may find it difficult to see page elements using the given colours. This check is purely to ascertain whether style sheets were used, not whether they are grammatically correct. Sites using frames will have each framed page tested for style sheets. Pages which have neither a linked or embedded style sheet (as verified by testing in Checkpoint 3.2) will be deemed to have failed the check. 
10.2.5 Checkpoint 3.5 - Use header elements to convey document structure and use them according to specification
Header elements should be marked up correctly to facilitate page scanning by screen reader users (WebXact, 2003d). The <h1> tag should be the first header on the page when the html code is viewed. Subsequent headers should follow a logical order (W3C, 2000e). Each header should be preceded by a header equal to or one level up from it, except when starting a new section. For example, <h1><h2><h3><h3><h2><h3> is ok, but <h1><h3><h2><h4> is not. 
Pages where headers are used incorrectly will fail the check. Pages which have words or phrases marked up with header tags which clearly are not headers (not followed directly by a paragraph or another header) will be deemed to have failed the check.
10.2.6 Checkpoint 3.6 - Mark up lists and list items properly
List tags should not be used for formatting effects, as this can confuse screen reader users. The <li> tag should not be applied to non-list items such as a vertical or horizontal line used to visually space out a list. Nested lists should use styles to denote list hierarchy (W3C, 2000f). Items which appear visually to be listed, should use list mark-up (<li>, <ul> <ol>, <dl>, <dd>, <dt>). Pages which use list mark-up incorrectly or fail to use list mark-up when required will be deemed to have failed the check.
10.2.7 Checkpoint 3.7 - Mark up quotations. Do not use quotation mark-up for formatting effects such as indentation
The use of <q> and <blockquote> to mark-up quotations facilitates assistive technologies to render the page correctly (WebXact, 2003e). Where quotations are visible on the page, the code will be checked for both <q> and <blockquote>. 
Short inline quotations using the <q> tag will be deemed to have passed. Long block level quotations using the <blockquote> tag will be deemed to have passed. Quotations not using either will be deemed to have failed. Quotations using the wrong tag for its position will be deemed to have failed. Pages using <blockquote> to indent text (W3C, 2000g) will fail.
Text enclosed with quotes which does not have a source referenced will not be deemed a quotation. It will be regarded as emphasis and will not be failed. 
10.2.8 Checkpoint 5.3 - Do not use tables for layout unless the table makes sense when linearized. Otherwise, if the table does not make sense, provide an alternative equivalent (which may be a linearized version).
Although using tables for layout is not prohibited by WCAG, authors are generally advised to follow the concept of ‘separation of content from presentation’. In web terms, this is normally accomplished by laying out the text in a logical order, marking it up using <div> and <span> tags to identify discrete areas of content and then using CSS to style and position those pieces of content. Older methods of laying out html pages used the table, which was originally designed to be used for data presentation only. However, tables may be rendered incorrectly by some assistive devices, such that pieces of text from adjacent cells are merged together (W3C, 2000h). This is due to incorrect linearization of the table. To check whether a page’s tables linearize correctly they will be viewed using lynx, a text only viewer, available at http://lynx.isc.org/current/. An installer for lynx2.8.5 is available at http://csant.info/lynx.htm. Lynx treats the <tr> tag as a <br> tag, and the <tr> and <td> tags as spaces (Lynx, 2004), effectively linearising the table.

Where the text is readable, understandable, and available in full when viewed through lynx, the page will be deemed to have passed. Where the text is garbled or not displayed in any instances, the page will be deemed to have failed this check.
10.2.9 Checkpoint 5.4 - If a table is used for layout, do not use any structural mark-up for the purpose of visual formatting
Data tables assume a relationship between the contents of each cell and the header tag of its column. Tables used for layout should not use <th> tags like those used in data tables as this can confuse screen reader users who may expect to find a non-existent relationship (WebXact, 2003f).

Where a table which is clearly not a data table is using structural mark-up, such as the <th> tag, the page will be deemed to have failed the check. A data table is one where there is a relationship between the content of a cell and its position within the table.
10.2.10 Checkpoint 6.4 - For scripts and applets, ensure that event handlers are input device-independent 
Some individuals are restricted in the input devices they can use. Some can use only the keyboard, others can use only the mouse. Others must use other devices such as head pointers and virtual keyboards. Scripts which use device dependant attributes such as onmousedown, onmouseup, onclick, ondblclick, onkeydown, onkeyup and onkeypress may not be accessible to some of these individuals. Device independent attributes such as onfocus, onblur and onselect should be used instead. It may also be possible to use both the mouse and keyboard handlers to achieve the same accessibility (W3C, 2000i).
Pages using scripts (as ascertained in Checkpoint 8.1) will be checked for device dependant attributes. Where device dependant attributes exist, that are not complemented in each instance by an alternative device script, the page will be deemed to have failed.

10.2.11 Checkpoint 7.2 - Until user agents allow users to control blinking, avoid causing content to blink
Blinking text can be distracting to individuals with attention deficits or cognitive disabilities (WebAim, 2004). Text should not be marked up to blink with the use of the <blink> or <marquee> tags (W3C, 2000j). Pages will be scanned for <blink> and <marquee>. Where these tags are found, the page will be deemed to have failed the check.
10.2.12 Checkpoint 9.2 - Ensure that any element that has its own interface can be operated in a device-independent manner
Where <object>s and <applet>s exist (as verified by Checkpoint 8.1) they should not use device dependant scripts and should be directly accessible (W3C, 2000k). On pages which trigger this check in WebXact, attempts will be made to use both mouse and keyboard to control the <object>s and <applet>s. If this is unsuccessful, the page will be deemed failed.
10.2.13 Checkpoint 10.1 - Until user agents allow users to turn off spawned windows, do not cause pop-ups or other windows to appear and do not change the current window without informing the user
Opening new windows can cause problems for novice users and those using assistive devices (WebXact, 2003g). The user should always be aware that a new window will open on a particular event. The attribute ‘target’ or scripts such as JavaScript can be used to open new windows. In a frameset the use of ‘target’ is permitted once ‘_blank’ is not used (W3C, 2000l). 
Where the target attribute is found, and the page is not a frameset and no text warning is given, the page will be deemed to have failed the check. If any other pop up windows appear as a result of loading or manipulating the page, the page will fail the check.
10.2.14 Checkpoint 10.2 - Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned
Labels for forms which are not correctly placed can be confusing for screen reader users, as they may not know which label is associated with which form element (WebXact, 2003h). Labels should appear on the same or preceding line of the element (W3C, 1999j). This check does not require that the label be explicitly associated with the form element (for example, using the ‘for’ attribute), or that every form element has a label.

Pages which have form elements will be checked manually for compliance. Where labels are not on the same or preceding line as their associated form element they will be deemed to have failed the check.
10.2.15 Checkpoint 11.1 - Use W3C technologies when they are available and appropriate for a task and use the latest versions when supported
Web authors are urged to use the latest technology specification on the grounds that there is more support for assistive technologies. Unfortunately, the list of W3 technologies is enormous (W3C, 2005) and it will not be possible to exhaustively check each page against this. 
However, on the Techniques For Accessibility Evaluation And Repair Tools page of the w3c website (http://www.w3.org/TR/AERT#use-w3c), a list of non-W3C technologies is given which have w3c equivalents. These are PDF, Flash, GIF images, JPG images & proprietary HTML elements. 

Pages which use the JPG file format shall not fail the check as on the Core Techniques for Web Content Accessibility Guidelines 1.0 page it states ‘some are best expressed in JPG, a non-w3c spec’. However, all the other technologies on the list, when present will result in a fail unless an accessible equivalent is also available. PDFs (.pdf) should be replaced with text only, Flash (.swf) should be replaced with HTML and PNG, and GIF (.gif) should be replaced with PNG or JPG. 
10.2.16 Checkpoint 11.2 - Avoid deprecated features of W3C technologies
The following tags have been removed from HTML 4.0 and therefore should not be used: <applet>, <basefont>, <center>, <dir>, <font>, <isindex>, <menu>, <s>, <strike> & <u> (W3C, 1999o). Several attributes have also been deprecated including: align (deprecated if used in <caption>, <iframe>, <img>, <input>, <object>, <legend>, <table>, <hr>, <div>, <h1..6>, <p>), alink (deprecated if used in <body>), background (deprecated if used in <body>), bgcolor (deprecated if used in <table>, <tr>, <td>, <th>,<body>,) border (deprecated if used in <img>, <object>), clear (deprecated if used in <br>), compact (deprecated if used in <dl>, <ol>, <ul>), height (deprecated if used in <td>, <th>), hspace (deprecated if used in <img>,<object>), language (deprecated if used in <script>), link (deprecated if used in <body>), noshade (deprecated if used in <hr>), nowrap (deprecated if used in <td>, <th>), size (deprecated if used in <hr>), start (deprecated if used in <ol>), text (deprecated if used in <body>), type (deprecated if used in <li>, <ol>, <ul>), value (deprecated if used in <li>), version (deprecated if used in <html>), vlink (deprecated if used in <body>), vspace (deprecated if used in <img>,<object>), width (deprecated if used in <hr>, <td>, <th>, <pre>) (W3C, 1999p).
Each page for which this check is triggered by WebXact will be initially tested for the presence of <font> and <center> tags as these are the most common. If a page does not have either of these tags the other tags and attributes will be checked. The presence of any deprecated language features will result in the page failing the check. 
10.2.17 Checkpoint 12.2 - Describe the purpose of frames and how frames relate to each other if it is not obvious by frame titles alone
Individuals using screen readers may not know which frame to choose to view if the title details are minimal or unclear (WebXact, 2003h). If the ‘title’ attribute does not provide clear unambiguous information relating to the content and purpose of the frame, a long description is required. Where frame titles are not clear, pages without an associated ‘longdesc’ attribute will be deemed to have failed the check.
10.2.18 Checkpoint 12.3 - Divide large blocks of information into more manageable groups where natural and appropriate
This checkpoint refers to the correct use of layout tags and their use in grouping related elements. Form controls can be grouped using the <fieldset> and <legend> tags. The <optgroup> tag can also be used to group choices. Tables and associated tags such as <caption>, <thead>, <tbody>, <tfoot> and <colgroup> should be used to group tabular data. List items should use <ul>, <ol> & <dl>. Header elements <h1> … <h6> should be used correctly to break up long stretches of text and add structure. The <p> tag should be used to break text into paragraphs (W3C, 2000m). 
Pages will be scanned for the tags listed above. Where pages have failed to use any of the tags listed, they will fail the check. Note that <div> and <span> tags are not included in this list, as they were not on the w3c website.
10.2.19 Checkpoint 13.1 - Clearly identify the target of each link
Screen reader users often jump from link to link when scanning a page. If the links are not self-explanatory there will be confusion for the user. In particular the use of ‘click here’ and ‘more’ is discouraged. Web authors are also encouraged to add link text, via a ‘title’ attribute where necessary for clarity. Furthermore, duplicate link phrases can cause problems due to ambiguity (W3C, 2000n). 
Pages will be visually checked for the use of ‘click here’ and ‘more’ and other ambiguous wording in links with a visual check of the page. Pages which have identical link phrases which link to different pages will be deemed to have failed the check. Pages which use ambiguous wording without additional title text will also be deemed to have failed the check.
10.2.20 Checkpoint 13.2 - Provide metadata to add semantic information to pages and sites
Metadata is used to provide additional data about the page. Mandatory metadata include the <title> tag (W3C, 2000o) and the <doctype> statement (required for validation). Other optional metadata include Meta, Address, and Link tags. 
As the only mandatory elements are the <title> tag and <doctype> statements, these will be checked. Pages which do not have a <title> tag and <doctype> statement will fail the check. 
Where <meta> tags are used, the attribute ‘http-equiv="refresh"’ is forbidden. Where this is found the page will also fail the check.
10.2.21 Checkpoint 13.3 - Provide information about the general layout of a site (e.g., a site map or table of contents)
Site maps are important to give users a sense of the extent, complexity and content available on the site. Nested lists are recommended (WebXact, 2003j). Each site will be checked for a sitemap link. If no sitemap exists the site will be deemed to have failed the check.
10.2.22 Checkpoint 13.4 - Use navigation mechanisms in a consistent manner
Novice users as well as cognitively disabled and blind individuals find a site much easier to navigate if navigational elements are consistently found in the same place (W3C, 2000p). 
Five pages from each site including the home page will be checked to verify consistency. Where the main navigational elements (left, right, top and bottom navs, next, back and home links) do not change position the site will be deemed to have passed. If any of the main navigational elements have changed, the site will be deemed to have failed the check.
10.3 Method of performing Manual Checks - Priority 3

10.3.1 Checkpoint 4.2 - Specify the expansion of each abbreviation or acronym in a document where it first occurs
The <abbr> (abbreviation) and <acronym> tags should be used with title attributes to provide clarification of the meaning of the abbreviation or acronym text in the document. This both aids understanding by novice users and facilitates reading by screen readers which can read out the title text. The mark-up is only expected at the first instance of an abbreviation or acronym on the page (W3C, 1999d). 
To test this checkpoint, each page shall be scanned visually for abbreviations or acronyms. Where they are found, the first instance of each will be checked for correct mark-up. If the correct mark-up is found, the page will be deemed to have passed. If any instances of incorrect mark-up, or no mark-up, are found on the first instance of an abbreviation or acronym the page will be deemed to have failed the check even if the surrounding text contains the expanded text.
10.3.2 Checkpoint 5.5 - Provide summaries for tables
The <caption> tag is used to explain the purpose and content of a table. They are useful for those using screen readers, as the caption can provide enough information to allow them to choose whether the table is of interest to them or not. Summary attributes can also be used within the <table> tag to provide layout information of how the table is structured (W3C, 2000q). 
Where data tables exist in the page, as verified in Checkpoint 5.1, the page will be searched for the <caption> tag and the summary attribute. Where no <caption> tag or summary attribute exist for each data table, or where the explanation provided is insufficient, the page will be deemed to have failed.
10.3.3 Checkpoint 5.6 - Provide abbreviations for header labels
Long labels when being read out continuously by screen readers can take a lot of time (W3C, 2000q). Labels more than two words long cause WebXact to trigger this check. These should have a one or two word abbreviation, which the screen reader can substitute in its place. 
Pages will be scanned for <th> tags and those with labels which have three or more words, and which do not have an associated abbreviation attribute will be deemed to have failed the check.
10.3.4 Checkpoint 9.4 - Create a logical tab order through links, form controls, and objects
Tabbing to get around the page is used by screen reader users and keyboard-only users. 
The tabindex attribute can be used to specify the most logical order in which page elements should be visited (WebXact, 2003k). 
Where the tabindex attribute is used the page will be deemed to have passed. Where the tabindex attribute is not used, the page will be deemed to have failed the check. 
10.3.5 Checkpoint 9.5 - Provide keyboard shortcuts to important links (including those in client-side image maps), form controls, and groups of form controls
It is also possible to implement accesskeys which are keyboard shortcuts to important links. This means that a minimal amount of tabbing is required to scan the page, thereby speeding up the process (W3C, 2000r). Most sites which put accesskeys in place have a list of those used in the site on the accessibility statement page.
Where at least one instance of the accesskey attribute is used the page will be deemed to have passed. Where the accesskey attribute is not used the page will be deemed to have failed the check. 
10.3.6 Checkpoint 10.3 - Until user agents (including assistive technologies) render side-by-side text correctly, provide a linear text alternative (on the current page or some other) for all tables that lay out text in parallel, word-wrapped columns
Tables which format text in columns can cause problems for some screen readers which read out text from adjacent columns as if they were joined, resulting in a garbled output. Layout tables are checked for linearization in Checkpoint 5.3, however tables should also have a linear version in the event that some devices cannot handle the linearization process (W3C, 2000h).
All pages for which this checkpoint is highlighted, which have tables with no alternative linear version available, will fail this check. 
10.3.7 Checkpoint 11.3 - Provide information so that users may receive documents according to their preferences (e.g., language, content type, etc.)
This guideline advocates allowing the user to retrieve information in another format, for example, different languages (W3C, 2000s), voice emphasis using style sheets (W3C, 2000t) using rel="alternate” attribute, device specific style sheets (W3C, 2000u) using @media.
Pages will be checked for the use of the @media, media= and rel=alternate elements and other user-preference features such as text only, adjustable text size, printable versions. Any pages which facilitate either alternative languages or alternative styling through the page interface will be deemed to have passed. Pages will be deemed to have failed this check where no evidence of customisation is available.
10.3.8 Checkpoint 13.5 - Provide navigation bars to highlight and give access to the navigation mechanism
Navigation bars are ‘compact, consistent, well-grouped, and comprehensible’ (webXact, 2003l) sets of links found on every page which helps users to orient themselves within the site. A navigation bar is normally found on the left, right or top of a page with supplementary links to the bottom. 
Pages which show a clear navigation bar (set of more than 2 aligned links) will be deemed to have passed the check. Pages will fail where there is no visible navigation bar.
10.3.9 Checkpoint 13.6 - Group related links, identify the group (for user agents), and, until user agents do so, provide a way to bypass the group
A method of bypassing grouped links should be provided so that those using screen readers do not have to laboriously wade through each link. Skiplinks are created by linking to anchor <a> tags throughout the page or by specifying a tabindex of 1 (W3C, 2000v).
Pages with navigation bars will be checked for the presence of a skiplink or tabindex attribute. Pages which have neither a skiplink nor tabindex attribute will fail the check.

10.3.10 Checkpoint 13.7 - If search functions are provided, enable different types of searches for different skill levels and preferences
Some individuals may not be able to use a search box effectively due to spelling or other cognitive difficulties. Different type of searches such as advanced searches,  drop-down menus or a series of logically organised links should be provided to facilitate these individuals (WebXact, 2003m)

Where search boxes are available, pages will also be checked for the existence of another type of search or logically organised browse facility. A test query will be entered into the search function, to see if the user is offered a search refinement. Sites which have no alternative search or browse method will be deemed to have failed the check.
10.3.11 Checkpoint 13.8 - Place distinguishing information at the beginning of headings, paragraphs, lists, etc.
This guideline refers to the ‘inverted pyramid’ style of writing commonly used in journalism to provide the most relevant information to the top of a section followed by background information towards the end. This style facilitates people using screen readers who can read the header information or the first few lines and skip the paragraph if it is not relevant (WebXact, 2003n). It also facilitates cognitively impaired individuals who may find it difficult to read a large piece of text (Brown & Lawton, 2001, p.19)
Each paragraph will be checked to verify if the first sentence summarises or give a succinct introduction to the paragraph which follows. Where this is the case in all sections, the page will be deemed to have passed. Where the index page has little text based information, the ‘about us’ or similar page will be checked instead.
10.3.12 Checkpoint 13.9 - Provide information about document collections (i.e., documents comprising multiple pages.)
<link> tags are used to provide support information for the document, for example to show which URL is previous or next in a series of related links (W3C, 2000w). Unfortunately, it is generally not possible to ascertain whether a document belongs to a collection, unless you are an author of the collection. However where the author has supplied next and back links it will be assumed that the pages are presented in a sequence and therefore part of a collection.
Pages which have either a next or a back link will be checked for <link> tags providing support information. Pages which subsequently do not have appropriate <link> information will be deemed to have failed the check.
10.3.13 Checkpoint 14.2 - Supplement text with graphic or auditory presentations where they will facilitate comprehension of the page
Some information is conveyed more easily with the use of graphs, arrows and other graphics. This is particularly important for cognitively disabled individuals who may find the text version incomprehensible (WebXact, 2003o).

Pages will be manually checked for text which would be better explained or supplemented with images. Pages which do have text which can be supplemented or replaced with graphics will be deemed to have failed the check. Particular targets include phrases such as ‘go up one level’ or ‘next’ where the meaning can be conveyed more effectively with the use of an up or right facing arrow.
10.3.14 Checkpoint 14.3 - Create a style of presentation that is consistent across pages
A consistent method of presentation of content, navigational elements (such as navigation bars and search boxes) and style (such as colours and fonts) can help to orient both novice users and those with learning and reading difficulties. The use of linked style sheets facilitates consistency, whereas embedded or inline styles are less likely to remain consistent after updates (W3C, 2000x).

As with Checkpoint 13.4, 5 pages will be checked from each site to ensure consistency in presentation. Where any of these pages are distinctly different from the others the site will be deemed to have failed the check.
11 Results & Findings

The results themselves allow the first question of the stated aims to be answered.

Research Question 1 - To what extent have the websites in the 2002 study addressed accessibility issues in the last 3 years?

11.1 Comparison of 2002 and 2005 accessibility levels

In 2002, the study of 159 Irish websites researched by Dr. Barry McMullin found that at most, just over 6 percent of websites checked were accessible to the minimum level of accessibility, level A. The 2002 study only checked automatically verifiable checkpoints. No sites were compliant to Level AA, or Level AAA. The chart below outlines the automatically verifiable checkpoints across all Levels for both studies. The actual figures used are available in Table 8. Looking at Level A, there has been an almost 6-fold increase over the three years to 36.2% indicating that there has been an increase of awareness in the issues of accessibility over this time. Level AA accessibility has gone from 0 to 8.6%, itself a huge increase. Level AAA accessibility of 3.3% is also an improvement.
Table 8 - Percentage of selected Irish websites found to be accessible according to WCAG Compliance Levels A, AA and AAA as determined by automated testing.
	Year
	WCAG Compliance Level A
	WCAG Compliance Level AA
	WCAG Compliance Level AAA

	2002
	6.3
	0
	0

	2005
	36.2
	8.6
	3.3


11.2 Comparison of Automatically Checked Accessibility Levels with Total Accessibility Levels
While the levels of the automatically checked sites in 2005 were dramatically increased compared to their 2002 levels, when the remaining checkpoints were manually checked for compliance, the results were just the opposite. In fact the true figures for compliance at level A were only 1.3%, a total of 2 sites out of the 152 checked (Table 9). No sites reached full compliance for Levels AA and AAA. This result implies that in fact, while web designers know about accessibility they are only ensuring validation of the automatically checked checkpoints and appear to be ignoring the remaining checkpoints. 

Table 9 - Percentage of selected Irish websites found to be accessible in 2005 according to WCAG Compliance Levels A, AA and AAA as determined by both automated and manual testing.
	Year
	WCAG Compliance Level A
	WCAG Compliance Level AA
	WCAG Compliance Level AAA

	Automatic Check Only
	36.2%
	8.6%
	3.3%

	Automatic and Manual Check
	1.3%
	0%
	0%


11.3 Accessibility Claims

In the current study, of 152 sites, 20 sites claimed to be compliant to the WCAG 1.0 guidelines either by displaying a w3c or bobby compliance logo, or in text on their accessibility statement page (Fig. 1). 
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Figure 1 – Level of claimed compliance for those 20 sites which claimed compliance to WCAG.

7 sites were compliant to the level claimed when automatically tested. 12 sites claimed a higher compliance level than their automatic testing results indicated. 1 site claimed a lower compliance level than their automatic testing results implied. A further 35 sites were compliant to the automatic checks at varying levels but no claim of that compliance could be found on their sites (Fig. 2). 
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Figure 2 – Examination of the compliance claims of those 55 websites which passed the automatic testing to at least Compliance Level A
Comparing the claims made to both the manual and automatic checks, all 20 sites which claimed compliance claimed a higher level than the test results showed (Fig. 3). 
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Figure 3 – Examination of the compliance claims of those 20 websites which claimed compliance compared to their automatic and manual testing results
Of the two sites which actually were fully compliant to level A, one site did not claim any compliance level and the other site claimed compliance of AA.
11.4 Accessibility levels by Disability
Most sites in the sample were not compliant with the WCAG 1.0 for the entire set of disabilities. However, it is possible that websites may be fully accessible to some disability groups even though they are not fully compliant. This concept of ‘partial accessibility’ can be assessed by analysing which websites comply with particular subsets of the guidelines corresponding to the different disabilities. Six disabilities were identified for inspection: fully blind, partially sighted, colour blind, deaf & hearing impaired, mobility impaired and cognitively impaired.
Of the 65 checkpoints, 55 were identified as being relevant to blind individuals including text equivalents, appropriate mark up, valid documents, table formatting, device independence and skip links (Appendix 7). When these checkpoints were examined, no sites passed all of these checkpoints (Fig. 4).
6 checkpoints were identified for partially sighted which included text equivalents, good contrast, use of style sheets, use of relative units, and lack of movement on pages (Appendix 8). 17 sites (11%) complied with these 6 checkpoints. 

4 checkpoints were examined which were considered to be relevant to colour blind individuals. These include non-colour formatting, colour contrast and use of style sheets (Appendix 9). 48 sites (32%) were found to be compliant with these 4 checkpoints.
Deaf and hearing impaired were treated together as they both require similar treatments in terms of accessible design. Four checkpoints were identified as being relevant to Deaf and hearing impaired individuals, including use of captions, dynamic content equivalents, and clear and simple language (Appendix 10). 35 sites (23%) complied with these 4 checkpoints (Fig. 4). However it should be noted that most sites did not have any audio or video content and the failures on these checks could be related to other disabilities. Clear and simple language is however important as Deaf individuals are likely to have lower reading levels due to unfamiliarity with the language (Gallaudet Research Institute, 2003). 
Mobility impaired checkpoints identified numbered 12 and included issues such as use of relative units, device independence, avoidance of movement, skip links, labels, & sitemaps (Appendix 11). Only 2 sites (1%) of the sample were compliant with all of these checks (Fig. 4).
22 checkpoints relating to cognitive impairment were identified, including text equivalents and supplements, document and navigation structure, no flickering, blinking or moving content, language levels, link targets and alternative search functions (Appendix 12). No sites in the sample complied with all of these checkpoints (Fig. 4).
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Figure 4 – Numbers of Websites Accessible to Particular Disabilities of a total of 152 selected Irish Websites.
11.5 Checkpoint Compliance

11.5.1 Overview

The WARP study (McMullin, 2002, pp.32, 41, 47) supplied % failure rates for automatically verifiable checkpoints, which enables a direct comparison of 20 of the checkpoints in terms of failure to comply with the WCAG in both 2002 and 2005 (Table 10). 14 checkpoints were complied with more often in the 2005 study. In only 6 checkpoints did the failure to comply increase. In general, where there was an increase in compliance it was a significant one. The mean percentage increase in compliance was 16%. Where there was a decrease in compliance it was of a lower amount. The mean percentage decrease in compliance was 5%.
Table 10 - A direct comparison of the 2002 and 2005 sites’ failure to comply with the WCAG checkpoints. The figures given are in percentages.

	Checkpoints
	% failure to comply with WCAG 2002
	% failure to comply with WCAG 2005
	% increase in WCAG compliance 
	% decrease in WCAG compliance 

	1.1
	91.56
	62
	29.56
	

	12.1
	33.96
	10
	23.96
	

	6.2
	33.33
	2
	31.33
	

	3.4
	98.74
	81
	17.74
	

	3.2
	89.93
	94
	
	4.07

	13.1
	76.72
	80
	
	3.28

	12.4
	69.81
	47
	22.81
	

	9.3
	69.18
	55
	14.18
	

	13.2
	12.57
	4
	8.57
	

	3.5
	6.28
	16
	
	9.72

	7.4
	3.77
	1
	2.77
	

	6.5
	3.77
	1
	2.77
	

	7.5
	2.51
	0
	2.51
	

	7.3
	1.88
	2
	
	0.12

	7.2
	1.25
	3
	
	1.75

	5.5
	97.48
	84
	13.48
	

	4.3
	96.22
	72
	24.22
	

	10.5
	89.93
	77
	12.93
	

	10.4
	61.63
	43
	18.63
	

	1.5
	1.88
	13
	
	11.12


11.5.2 Checkpoint 1.1 - Provide a text equivalent for every non-text element
94 of the 152 websites checked (62%) failed the most basic Priority 1 requirement of having alternative text available for any images, hotspots or other non-text elements on the page (Fig. 5). These results were initially gathered using WebXact’s automatic checking system and are therefore not susceptible in any way to human error. This checkpoint was also manually checked however no pages that passed the automatic check subsequently failed the manual check. This result compares favourably to the 2002 failure rate of 90.56% for this checkpoint (McMullin, 2002, p.32).
Looking in more detail at those that failed the check (Fig. 6), we can see that almost 46% of these, or 43, had less than 10 errors. A further 20% had less than 20 errors. Assuming that it would take on average 3 minutes to fix each instance of these alt errors, it would take less than an hour to fix this error on 66% of the failed pages.
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Figure 5 – Total Pass and Fail Rate of Checkpoint 1.1
	Table 11 – Detail of Pass and Fail Rate for Checkpoint 1.1

Category
No. Sites
Manual Pass
58
Auto Pass
0
Total Pass 
(Manual + Auto)
58

Unknown
0
Fail
94
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Figure 6 – Number of times Alt Text was required but missing on those pages which failed Checkpoint 1.
11.5.3 Checkpoint 1.2 - Provide redundant text links for each active region of a server-side image map
This check was not triggered at all by WebXact on any of the websites. Its pass rate is therefore 100% by default (Fig. 7). 
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Figure 7 - Total Pass and Fail Rate of Checkpoint 1.2 
	Table 12 - Detail of Pass and Fail Rate for Checkpoint 1.2
Category

No. Sites

Manual Pass
0
Auto Pass
152
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.4 Checkpoint 1.3 - Until user agents can automatically read aloud the text equivalent of a visual track, provide an auditory description of the important information of the visual track of a multimedia presentation
This check was not triggered at all by WebXact on any of the websites, despite the fact that several sites had multimedia content, thereby rendering its pass rate at 100% (Fig. 8). 
Interestingly, Checkpoint 1.4 was triggered, which deals with the synchronisation of this auditory description, and it is therefore likely that this Checkpoint, 1.3, should be triggered at least as often as Checkpoint 1.4. This is perhaps an error on the part of WebXact. 
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Figure 8 - Total Pass and Fail Rate of Checkpoint 1.3
	Table 13 - Detail of Pass and Fail Rate for Checkpoint 1.3

Category

No. Sites

Manual Pass
0
Auto Pass
152
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.5 Checkpoint 1.4 - For multimedia movies or animation, synchronize captions or auditory descriptions of the visual track with the presentation

This check was only triggered on 17 of the 152 websites. 13 failed the check. Only 4 of the websites had multimedia which was understandable when checked with the screen reader JAWS 6.2. So although the total amount of fails on this check was very low at 9% of the sample (Fig. 9). In fact of those sites with multimedia content, 76% failed to ensure screen reader compatibility even though it is a Priority 1 check (Fig. 10). 
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Figure 9 - Total Pass and Fail Rate of Checkpoint 1.4
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Figure 10 - Pass and Fail Rate of Checkpoint 1.4 for pages which contained Multimedia
	Table 14 - Detail of Pass and Fail Rate for Checkpoint 1.4

Category

No. Sites

Manual Pass
4

Auto Pass
135
Total Pass 
(Manual + Auto)
139
Unknown
0
Fail
13



11.5.6 Checkpoint 1.5 - Until user agents render text equivalents for client-side image map links, provide redundant text links for each active region of a client-side image map
Checkpoint 1.5 is a Priority 3 check, checked automatically by WebXact, and therefore with no chance of human error. 13% of websites (19) had an image map with no alternative text links to the same pages (Fig. 11). This result is significantly worse than the 2002 failure rate of 1.88% for this checkpoint (McMullin, 2002, p.47).
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Figure 11 - Total Pass and Fail Rate of Checkpoint 1.5
	Table 15 - Detail of Pass and Fail Rate for Checkpoint 1.5
Category

No. Sites

Manual Pass
0
Auto Pass
133
Total Pass 
(Manual + Auto)
133
Unknown
0
Fail
19



11.5.7 Checkpoint 2.1 - Ensure that all information conveyed with colour is also available without colour, for example from context or mark-up
38% of websites (58) failed this Checkpoint (Fig. 12). This was primarily because they did not underline, dash-underline, italicise or bold links so that they were obviously links. In some cases where a font effect was used on links, normal text had the same font effects applied as the linked text, so that it was impossible to tell without clicking on the text, whether it was a link or not. Many links were only defined by colour, and these all failed the check. 2.1 is primarily a manual check and therefore is subjective. Others viewing the same set of pages could possibly have arrived at a different pass rate. 6 pages did not trigger this check.
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Figure 12 - Total Pass and Fail Rate of Checkpoint 2.1
	Table 16 - Detail of Pass and Fail Rate for Checkpoint 2.1
Category

No. Sites

Manual Pass
88
Auto Pass
6
Total Pass 
(Manual + Auto)
94
Unknown
0
Fail
58



11.5.8 Checkpoint 2.2 - Ensure that foreground and background colour combinations provide sufficient contrast when viewed by someone having colour deficits or when viewed on a black and white screen
Most websites, 76%, passed this check (Fig. 13) which ensured that all categories of vision impairments were facilitated by the site’s text and images. Sites which were graded by aDesigner with 3 stars on each of the 4 categories of Protanopia, Deuteranopia, Tritanopia and Crystalline Lens Transparency passed the check. 
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Figure 13 - Total Pass and Fail Rate of Checkpoint 2.2
	Table 17 - Detail of Pass and Fail Rate for Checkpoint 2.2

Category

No. Sites

Manual Pass
114
Auto Pass
1
Total Pass 
(Manual + Auto)
115
Unknown
0
Fail
37



The pass rate for each visual impairment was surprisingly similar across categories (Fig. 14). There were 7 sites, which passed 3 checks, but not the fourth (Fig. 15).  

However, 29 sites failed all 4 checks. Installing a copy of aDesigner, and learning how to use it should take less than 1 hour. Checking a page can be done in less than 5 minutes. An entire site could be checked within an hour or two. Making the changes to pages would take slightly longer, but the use of templates and style sheets would dramatically reduce this. Using aDesigner during the design process enables the web designer to correct colour combinations from the start, with very little cost in terms of added time. One page did not trigger this check.
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Figure 14 – Number of sites receiving 3, 2, 1 and 0 stars from aDesigner for a range of Vision Impairments
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Figure 15 – Number of vision impairment failures for pages which failed Checkpoint 2.2
11.5.9 Checkpoint 3.1 - When an appropriate mark-up language exists, use mark-up rather than images to convey information
Only 30% of sites managed to pass this check (Fig. 16). The primary reason for such high failure rates was the use of image links in navigation bars, rather than text styled with CSS. However, 50% of the sites that failed this check had less than 5 errors. A further 25% had less than 10 errors (Fig. 17). This indicates that with a small amount of effort more than 80% of the sites could achieve a pass on this check simply by redesigning their navigation bars with text styled CSS, rather than the images currently used.
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Figure 16 - Total Pass and Fail Rate of Checkpoint 3.1
	Table 18 - Detail of Pass and Fail Rate for Checkpoint 3.1

Category

No. Sites

Manual Pass
45
Auto Pass
0
Total Pass 
(Manual + Auto)
45
Unknown
0
Fail
107
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Figure 17 - Mark-up required but missing on pages failing Checkpoint 3.1
11.5.10 Checkpoint 3.2 - Create documents that validate to published formal grammars
Checkpoint 3.2 is validated in part by using WebXact’s automatic checker. However there are also some manual checks which need to be performed such as checking the (x)html and css code is valid. 95 sites (62.5%) passed the automatic check however 94% of sites failed the manual check (Fig. 18). 89 pages passed by WebXact subsequently failed the manual validation. The number of (x)html errors ranged from 1 to 803 (Fig. 19). The number of css errors ranged from 1 to 358 (Fig. 20). It is possible that many of these errors were due to the same element incorrectly coded, so that once the web developer is able to correctly code one element, many others should be relatively straightforward.
This result is slightly worse than the 2002 failure rate of 89.93% for this checkpoint (McMullin, 2002, p.41).
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Figure 18 - Total Pass and Fail Rate of Checkpoint 3.2
	Table 19 - Detail of Pass and Fail Rate for Checkpoint 3.2

Category

No. Sites

Manual Pass
9
Auto Pass
0
Total Pass 
(Manual + Auto)
9
Unknown
0
Fail
143
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Figure 19 - Number of (X)HTML errors on pages which failed Checkpoint 3.2
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Figure 20 - Number of CSS errors on pages which failed Checkpoint 3.2
11.5.11 Checkpoint 3.3 - Use style sheets to control layout and presentation
89% of the sites in the study use style sheets (Fig. 21). WebXact validated many of these automatically and only required that 27 sites were tested manually. Of these 27, only 11 passed.
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Figure 21 - Total Pass and Fail Rate of Checkpoint 3.3
	Table 20 - Detail of Pass and Fail Rate for Checkpoint 3.3

Category

No. Sites

Manual Pass
11
Auto Pass
125
Total Pass 
(Manual + Auto)
136
Unknown
0
Fail
16



11.5.12 Checkpoint 3.4 - Use relative rather than absolute units in mark-up language attribute values and style sheet property values
81% of sites failed to use relative units over absolute units in all cases (Fig. 22). This checkpoint is entirely automatically checked by WebXact so no human error is involved in this result. In the majority of cases table width and font sizes were absolutely referenced. This result compares favourably to the 2002 failure rate of 98.74% for this checkpoint (McMullin, 2002, p.41).
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Figure 22 - Total Pass and Fail Rate of Checkpoint 3.4
	Table 21 - Detail of Pass and Fail Rate for Checkpoint 3.4

Category

No. Sites

Manual Pass
0
Auto Pass
29
Total Pass 
(Manual + Auto)
29
Unknown
0
Fail
123



11.5.13 Checkpoint 3.5 - Use header elements to convey document structure and use them according to specification
Most sites, 84%, used header elements correctly (Fig. 23). WebXact triggered checks on 48 and of these 23 passed and 25 failed. 2 sites which failed the manual check were the only 2 to fail the automatic check. In the cases where pages were not passed, header elements were occasionally in the wrong order or were missing.
The 2005 compliance rating of this checkpoint seems to have worsened over time as the 2002 failure rate was lower at 6.28%, a 10% difference (McMullin, 2002, p.41).
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Figure 23 - Total Pass and Fail Rate of Checkpoint 3.5
	Table 22 - Detail of Pass and Fail Rate for Checkpoint 3.5

Category

No. Sites

Manual Pass
23
Auto Pass
104
Total Pass 
(Manual + Auto)
127
Unknown
0
Fail
25



11.5.14 Checkpoint 3.6 - Mark up lists and list items properly
99% of sites either didn’t use lists or marked up lists correctly (Fig. 24). WebXact triggered checks on only 5 sites. Of these 5, 3 passed the check and 2 failed. The 2 that failed incorrectly applied the <li> tag to a structural element (a hyphen or bar), rather than a list item.
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Figure 24 - Total Pass and Fail Rate of Checkpoint 3.6
	Table 23 - Detail of Pass and Fail Rate for Checkpoint 3.6

Category

No. Sites

Manual Pass
3
Auto Pass
147
Total Pass 
(Manual + Auto)
150
Unknown
0
Fail
2



11.5.15 Checkpoint 3.7 - Mark up quotations. Do not use quotation mark-up for formatting effects such as indentation
Only 10 sites (7%) failed to mark up quotations correctly (Fig. 25). WebXact did not trigger checks on 63 sites (41%). Of the remaining 89 sites, 80% either had correctly marked up code or were not using quotation marks to signify a quote. 

WebXact appears to trigger this check where a blockquote tag or the correct code for quotation marks (&quot;) is used. However it does not appear to trigger a check where quotation marks (“) appear in the source code. This surely will result in pages passing the check even though they have not. For example on the XXX website there is a quotation on the page which is not marked up correctly and not triggered by WebXact for a manual check. 
This leaves the possibility of several other sites also having the same issue and appearing to pass the check, while actually failing it, and therefore the true pass rate of this check may in fact be lower than it appears.
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Figure 25 - Total Pass and Fail Rate of Checkpoint 3.7
	Table 24 - Detail of Pass and Fail Rate for Checkpoint 3.7

Category

No. Sites

Manual Pass
79
Auto Pass
63
Total Pass 
(Manual + Auto)
142
Unknown
0
Fail
10



11.5.16 Checkpoint 4.1 - Clearly identify changes in the natural language of a document's text and any text equivalents (e.g., captions)
39% of the sites checked did not correctly mark up non-English text (Fig. 26). Many of the sites that passed this check, passed because they did not have any non-English text, not because they marked up non-English text correctly. In fact, only 1 of the sites which had non-English text actually correctly marked it up (Fig. 27). However, almost 90% of those that failed have less than 10 non-English words which need to be marked up (Fig. 28). At 3 minutes per word, it would take less than half an hour to upgrade most of these pages to comply with this checkpoint.  
In at least one case, WebXact failed to trigger a check on a page which had an unmarked up non-English word. XXX had two occurrences of the Irish word Tánaiste yet it was not triggered by WebXact for a manual check. There may be other sites on which this also occurred, implying that the percieved pass rate is higher than is actually is.
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Figure 26 - Total Pass and Fail Rate of Checkpoint 4.1
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Figure 27 - Lang Attribute mark-up on pages which passed Checkpoint 4.1
	Table 25 - Detail of Pass and Fail Rate for Checkpoint 4.1

Category

No. Sites

Manual Pass
85
Auto Pass
7
Total Pass 
(Manual + Auto)
92
Unknown
0
Fail
60
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Figure 28 - Lang Attribute mark-up missing but required on pages which failed Checkpoint 4.1
11.5.17 Checkpoint 4.2 - Specify the expansion of each abbreviation or acronym in a document where it first occurs
80% of the sites checked failed to mark up abbreviations or acronyms found in the pages (Fig. 29). In fact, of the 30 sites that passed the check, only 2 actually had either one of <acronym> or <abbr> (Fig. 30), and both of these passed WebXact’s automatic check and therefore were not manually checked. Of the 122 that did not mark up their abbreviations and acronyms, 121 had less than 25 which needed to be marked up (Fig. 31). A closer look at these reveals that 80% of this 121, or 97 sites, had less than 5 abbreviations or acronyms on the page (Fig. 32). At 3 minutes per error fix, these 97 pages could be compliant with this checkpoint in less than 15 minutes each.
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Figure 29 - Total Pass and Fail Rate of Checkpoint 4.2
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Figure 30 – Acronym and Abbr mark-up on pages which passed Checkpoint 4.2
	Table 26 - Detail of Pass and Fail Rate for Checkpoint 4.2

Category

No. Sites

Manual Pass
28
Auto Pass
2
Total Pass 
(Manual + Auto)
30
Unknown
0
Fail
122
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Figure 31 - Acronym and Abbr mark-up missing but required on pages which failed Checkpoint 4.2
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Figure 32 – Acronym and Abbr mark-up missing but required on pages which failed Checkpoint 4.2 with 20 errors or less
11.5.18 Checkpoint 4.3 - Identify the primary natural language of a document
A huge 72% of sites did not identify the primary language of the site (Fig. 33). This result is, however, better than the 2002 failure rate of 96.22% for this checkpoint (McMullin, 2002, p.47).

 As an entirely WebXact automatically validated checkpoint, these results are not subject to human error. Entering a <html lang=”en”> line into a page could take no more than 3 minutes. An entire site using templates therefore, could comply with this requirement in less than 5 minutes, including coding the template, updating the pages and uploading the site. Information on language codes is available on the library of congress website (LOC, 2006) and is available in a matter of clicks. It is somewhat ironic that the html page which lists the language codes, does not itself specify one for it’s own content.
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Figure 33 - Total Pass and Fail Rate of Checkpoint 4.3
	Table 27 - Detail of Pass and Fail Rate for Checkpoint 4.3

Category

No. Sites

Manual Pass
0
Auto Pass
42
Total Pass 
(Manual + Auto)
42
Unknown
0
Fail
110



11.5.19 Checkpoint 5.1 - For data tables, identify row and column headers
3% of sites failed to use headers in data tables (Fig. 34). Many of the checks triggered by WebXact were for layout tables, none of which were required to use header mark-up. WebXact did not trigger checks on 27 websites. There were a total of 9 data tables in the sample, 4 failed and 5 passed.
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Figure 34 - Total Pass and Fail Rate of Checkpoint 5.1
	Table 28 - Detail of Pass and Fail Rate for Checkpoint 5.1

Category

No. Sites

Manual Pass
121
Auto Pass
27
Total Pass 
(Manual + Auto)
148
Unknown
0
Fail
4



11.5.20 Checkpoint 5.2 - For data tables that have two or more logical levels of row or column headers, use mark-up to associate data cells and header cells
This pass rate of 100% is a result of no data tables in any of the sites having more than 1 logical header level (Fig. 35). This check was triggered on all 136 sites with tables.
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Figure 35 - Total Pass and Fail Rate of Checkpoint 5.2
	Table 29 - Detail of Pass and Fail Rate for Checkpoint 5.2

Category

No. Sites

Manual Pass
136
Auto Pass
16
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.21 Checkpoint 5.3 - Do not use tables for layout unless the table makes sense when linearized. Otherwise, if the table does not make sense, provide an alternative equivalent (which may be a linearized version)
All sites which triggered this check and were viewed with Lynx were legible and contained all the information available in other browsers. In 2 cases, Lynx was unable to view the sites due to restrictions or errors (Fig.36). WebXact did not trigger checks on 14 sites. Curiously, some of these sites when checked with Lynx, would have failed the check. One such example was XXX. It may be the case that the perceived pass rate is higher than is actually the case.
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Figure 36 - Total Pass and Fail Rate of Checkpoint 5.3
	Table 30 - Detail of Pass and Fail Rate for Checkpoint 5.3

Category

No. Sites

Manual Pass
136
Auto Pass
14
Total Pass 
(Manual + Auto)
150
Unknown
2
Fail
0



11.5.22 Checkpoint 5.4 - If a table is used for layout, do not use any structural mark-up for the purpose of visual formatting
99% of sites passed this check (Fig. 37). WebXact only triggered checks on 5 sites for this Checkpoint. Of these 5 checked, only 1 incorrectly used header mark-up on layout tables (Fig. 38). The high pass rate was probably due to the fact that most web editors do not automatically put header tags <th> into tables. This is normally defaulted to <td> and the web author must change it if required.
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Figure 37 - Total Pass and Fail Rate of Checkpoint 5.4
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Figure 38 - Pass and Fail Rate of Checkpoint 5.4 Manual Checks
	Table 31 - Detail of Pass and Fail Rate for Checkpoint 5.4

Category

No. Sites

Manual Pass
4
Auto Pass
147
Total Pass 
(Manual + Auto)
151
Unknown
0
Fail
1



11.5.23 Checkpoint 5.5 - Provide summaries for tables
Checkpoint 5.5 is a WebXact automatically validated Priority 3 checkpoint. However, WebXact also triggered a manual check for 5.5 in the priority 2 section. As the w3c have designated checkpoint 5.5 to be a priority 3 checkpoint, the results from both the automatic and manual checks were included in the priority 3 section, and not treated as any element of priority 2. 16 sites which passed the automatic check did not trigger the manual check. A further 9 also passed the manual check. All 5 pages which failed the manual checks, also failed the automatic checks. 
122 sites passed the manual check and failing the automatic check. This discrepancy results from the interpretation of the checkpoint. WebXact assumes that every table must have a summary, where this dissertation assumes that only data tables require summaries to expose the ‘relationships among cells’(w3c, 2000q). However, as this dissertation is using WebXact as its validator, it will assume that this interpretation is correct. Therefore, 84% of sites failed this check (Fig. 39). This result is, however, better than the 2002 failure rate of 97.48% for this checkpoint (McMullin, 2002, p.47).

Inserting a caption or summary takes at most 5 minutes each. Inserting both on a page which had a single table would take less than 10 minutes. 
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Figure 39 - Total Pass and Fail Rate of Checkpoint 5.5
	Table 32 - Detail of Pass and Fail Rate for Checkpoint 5.5

Category

No. Sites

Manual Pass
9
Auto Pass
16
Total Pass 
(Manual + Auto)
25
Unknown
0
Fail
127



11.5.24 Checkpoint 5.6 - Provide abbreviations for header labels
The pass rate for the checkpoint is 100% (Fig. 40). This check was triggered by WebXact for a manual check on only 1 site, which passed the check. 
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Figure 40 - Total Pass and Fail Rate of Checkpoint 5.6
	Table 33 - Detail of Pass and Fail Rate for Checkpoint 5.6

Category

No. Sites

Manual Pass
1
Auto Pass
151
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.25 Checkpoint 6.1 - Organize documents so they may be read without style sheets. For example, when an HTML document is rendered without associated style sheets, it must still be possible to read the document
Most sites, 77%, passed this check (Fig. 41). Those that failed, failed because they marked up some formatting elements such as text or link colours with css, and others such as background colours or images, with html. Thus, when the css was turned off, the links or text elements were very hard to read on the html specified backgrounds. In many cases, it was only some areas of the page that were affected, and not the entire page. Simply specifying all page formatting with CSS would solve this problem. In some cases, the page was clearer and less ambiguous with css turned off, as the page formatting returned to default, with blue underlined links.
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Figure 41 - Total Pass and Fail Rate of Checkpoint 6.1
	Table 34 - Detail of Pass and Fail Rate for Checkpoint 6.1

Category

No. Sites

Manual Pass
99
Auto Pass
20
Total Pass 
(Manual + Auto)
119
Unknown
0
Fail
33



11.5.26 Checkpoint 6.2 - Ensure that equivalents for dynamic content are updated when the dynamic content changes
The 3 sites that failed this check had dynamic content with no equivalents. This check is an automatically validated WebXact check. The pass rate for this check totalled at 98% (Fig. 42). This result compares favourably to the 2002 failure rate of 33.33% for this checkpoint (McMullin, 2002, p.32). 
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Figure 42 - Total Pass and Fail Rate of Checkpoint 6.2
	Table 35 - Detail of Pass and Fail Rate for Checkpoint 6.2

Category

No. Sites

Manual Pass
0
Auto Pass
149
Total Pass 
(Manual + Auto)
149
Unknown
0
Fail
3



Checkpoint 6.3 - Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off or not supported. If this is not possible, provide equivalent information on an alternative accessible page
The overall pass rate for Checkpoint 6.3 was 55% (Fig. 43). Pages were not failed for simply having rollovers which did not work as long as the links were still obviously links, however, many pages had drop down navigation using show-hide layers which was not available when scripts were turned off. In some cases, JavaScript controlled images available on the page which were replaced with blank spaces. In other cases, the positioning of elements was affected. In other cases search functions, jump menus and login facilities stopped working. Scrolling text also stopped scrolling in many cases, or was replaced with a blank area. Rollovers and dropdown navigation can be easily recoded with css which is unaffected by scripts not working. However, in many cases there is no direct non-scripting alternative which designers can use. 
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Figure 43 - Total Pass and Fail Rate of Checkpoint 6.3
	Table 36 - Detail of Pass and Fail Rate for Checkpoint 6.3

Category

No. Sites

Manual Pass
71
Auto Pass
13
Total Pass 
(Manual + Auto)
84
Unknown
0
Fail
68



11.5.27 Checkpoint 6.4 - For scripts and applets, ensure that event handlers are input device-independent
54% of sites checked failed to use non-device dependant or multiple device dependant handlers (Fig. 44). Of the 54 who passed the check only 11 had alternative device scripts (Fig. 45). 17 sites did not trigger any check. Of the 81 that failed the check, over ¾ had less than 25 dependant scripts (Fig. 46). Allowing 10 minutes to fix each error gives a maximum of 250 minutes, or just over 4 hours, to enable these 60 pages to comply with Checkpoint 6.4.
However, the XXX website had 15 instances of device dependant scripts (mouseover and mouseout) and yet was not highlighted by WebXact for a Manual check. The XXX website also had 2 onclicks and was also not highlighted by WebXact for a manual check. This may also have happened on other sites, meaning that the pass rate for this site may actually be lower than shown. 
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Figure 44 - Total Pass and Fail Rate of Checkpoint 6.4

[image: image45.emf]CHECKPOINT 6.4

80%

43

20%

11

HAD NO DEVICE

DEPENDANT

SCRIPTS

HAD

ALTERNATIVE

DEVICE SCRIPTS


Figure 45 – Scripts on pages which passed a manual inspection for Checkpoint 6.4
	Table 37 - Detail of Pass and Fail Rate for Checkpoint 6.4

Category

No. Sites

Manual Pass
54
Auto Pass
17
Total Pass 
(Manual + Auto)
71
Unknown
0
Fail
81
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Figure 46 – Number of Device Dependant Scripts on pages which failed Checkpoint 6.4 
11.5.28 Checkpoint 6.5 - Ensure that dynamic content is accessible or provide an alternative presentation or page
This check was only triggered on 2 of the 152 sites. It is a WebXact automatic check, therefore no human error in involved in the pass rate for this check of 99% (Fig. 47). 
This result is slightly better than the 2002 failure rate of 3.77% for this checkpoint (McMullin, 2002, p.41).
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Figure 47 - Total Pass and Fail Rate of Checkpoint 6.5
	Table 38 - Detail of Pass and Fail Rate for Checkpoint 6.5

Category

No. Sites

Manual Pass
0
Auto Pass
150
Total Pass 
(Manual + Auto)
150
Unknown
0
Fail
2



11.5.29 Checkpoint 7.1 - Until user agents allow users to control flickering, avoid causing the screen to flicker
Most pages passed this check with only 9% failing it outright (Fig. 48). The unknowns resulted from checks which did not verify that all of the images were outside the critical range. Of the 14 pages which had animated gifs in the critical range 12 pages had 1 each, and 2 pages had 3 (Fig. 49). Remaking these images might take an hour each, so the longest it would take to comply would be 3 hours. Simply removing the image(s) could take as little as a minute.
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Figure 48 - Total Pass and Fail Rate of Checkpoint 7.1
	Table 39 - Detail of Pass and Fail Rate for Checkpoint 7.1

Category

No. Sites

Manual Pass
120
Auto Pass
1
Total Pass 
(Manual + Auto)
121
Unknown
17
Fail
14
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Figure 49 – Number of Critical Range Animated Gifs on pages which failed Checkpoint 7.1 
11.5.30 Checkpoint 7.2 - Until user agents allow users to control blinking, avoid causing content to blink (i.e. change presentation at a regular rate, such as turning on and off)
5 sites had blinking text and therefore failed the check (Fig. 50). In all cases this was due to using the marquee tag. 
This result is actually worse than the 2002 failure rate of 1.25% for this checkpoint (McMullin, 2002, p.41).
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Figure 50 - Total Pass and Fail Rate of Checkpoint 7.2
	Table 40 - Detail of Pass and Fail Rate for Checkpoint 7.2

Category

No. Sites

Manual Pass
137
Auto Pass
10
Total Pass 
(Manual + Auto)
147
Unknown
0
Fail
5



11.5.31 Checkpoint 7.3 - Until user agents allow users to freeze moving content, avoid movement in pages
This is an automatic WebXact check. 98% of sites passed this check (Fig. 51). 3 sites were deemed to have movement in pages. In fact however, many sites had scrolling text, animated flash objects and gifs which appear not to have been caught by WebXact. 
This result is almost identical to the 2002 failure rate of 1.88% for this checkpoint (McMullin, 2002, p.41).
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Figure 51 - Total Pass and Fail Rate of Checkpoint 7.3
	Table 41 - Detail of Pass and Fail Rate for Checkpoint 7.3

Category

No. Sites

Manual Pass
0
Auto Pass
149
Total Pass 
(Manual + Auto)
149
Unknown
0
Fail
3



11.5.32 Checkpoint 7.4 - Until user agents provide the ability to stop the refresh, do not create periodically auto-refreshing pages
Only 1 site failed this check, which was automatically checked by WebXact. 99% of pages passed the check (Fig. 52). 
This result is better than the 2002 failure rate of 3.77% for this checkpoint (McMullin, 2002, p.41).
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Figure 52 - Total Pass and Fail Rate of Checkpoint 7.4
	Table 42 - Detail of Pass and Fail Rate for Checkpoint 7.4

Category

No. Sites

Manual Pass
0
Auto Pass
151
Total Pass 
(Manual + Auto)
151
Unknown
0
Fail
1



11.5.33 Checkpoint 7.5 - Until user agents provide the ability to stop auto-redirect, do not use mark-up to redirect pages automatically. Instead, configure the server to perform redirects
This error was not highlighted by WebXact on any website. Its pass rate is therefore 100% (Fig. 53). 
This result is better than the 2002 failure rate of 2.51% for this checkpoint (McMullin, 2002, p.41).
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Figure 53 - Total Pass and Fail Rate of Checkpoint 7.5
	Table 43 - Detail of Pass and Fail Rate for Checkpoint 7.5

Category

No. Sites

Manual Pass
0
Auto Pass
152
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.34 Checkpoint 8.1 - Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies
Only 30% of pages passed this check (Fig. 54). Pages are required to have accessible alternatives such as <noscript> tags and Alt and Title attributes if they had scripts and applets in the page. WebXact did not trigger this check on 17 sites. Of the remaining 135 sites, only 29 had alternative elements when required.
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Figure 54 - Total Pass and Fail Rate of Checkpoint 8.1
	Table 44 - Detail of Pass and Fail Rate for Checkpoint 8.1

Category

No. Sites

Manual Pass
29
Auto Pass
17
Total Pass 
(Manual + Auto)
46
Unknown
0
Fail
106



11.5.35 Checkpoint 9.1 - Provide client-side image maps instead of server-side image maps except where the regions cannot be defined with an available geometric shape
This check was not triggered by any site when tested by WebXact, so its pass rate by default is 100% (Fig. 55). 
	[image: image55.emf]CHECKPOINT 9.1

100%

152

PASS

FAIL


Figure 55 - Total Pass and Fail Rate of Checkpoint 9.1
	Table 45 - Detail of Pass and Fail Rate for Checkpoint 9.1

Category

No. Sites

Manual Pass
0
Auto Pass
152
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.36 Checkpoint 9.2 - Ensure that any element that has its own interface can be operated in a device-independent manner
17 of the 152 sites did not trigger a manual check when tested by WebXact. Of the remaining 135, only 3 (2%) failed the check, so the pass rate of this checkpoint is 98% (Fig. 56). 
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Figure 56 - Total Pass and Fail Rate of Checkpoint 9.2
	Table 46 - Detail of Pass and Fail Rate for Checkpoint 9.2

Category

No. Sites

Manual Pass
132
Auto Pass
17
Total Pass 
(Manual + Auto)
149
Unknown
0
Fail
3



11.5.37 Checkpoint 9.3 - For scripts, specify logical event handlers rather than device-dependent event handlers
Checkpoint 9.3 is automatically verified by WebXact. Over half of the sites, 55%, failed to specify logical rather than device dependant event handlers, so the pass rate of this check is only 45% (Fig. 57). 
This result compares favourable to the 2002 failure rate of 69.18% for this checkpoint (McMullin, 2002, p.41).
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Figure 57 - Total Pass and Fail Rate of Checkpoint 9.3
	Table 47 - Detail of Pass and Fail Rate for Checkpoint 9.3

Category

No. Sites

Manual Pass
0
Auto Pass
69
Total Pass 
(Manual + Auto)
69
Unknown
0
Fail
83



11.5.38 Checkpoint 9.4 - Create a logical tab order through links, form controls, and objects
97 % of sites failed this Priority 3 check, by failing to specify a tab index to important page elements, such as main content or search function (Fig. 58). 
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Figure 58 - Total Pass and Fail Rate of Checkpoint 9.4
	Table 48 - Detail of Pass and Fail Rate for Checkpoint 9.4

Category

No. Sites

Manual Pass
5
Auto Pass
1
Total Pass 
(Manual + Auto)
6
Unknown
0
Fail
146



11.5.39 Checkpoint 9.5 - Provide keyboard shortcuts to important links (including those in client-side image maps), form controls, and groups of form controls
82% of sites failed to provide keyboard shortcuts using the accesskey element (Fig. 59). Of the 28 sites which passed the check, 13 were passed automatically by WebXact and 15 passed a manual check. 124 sites (82%) failed the check. Most accesskeys can be configured in the site template and therefore complying with this checkpoint could be achieved in less than one hour.
	[image: image59.emf]CHECKPOINT 9.5

82%

124 

 

18%

28

PASS

UNKNOWN

FAIL


Figure 59 - Total Pass and Fail Rate of Checkpoint 9.5
	Table 49 - Detail of Pass and Fail Rate for Checkpoint 9.5

Category

No. Sites

Manual Pass
15
Auto Pass
13
Total Pass 
(Manual + Auto)
28
Unknown
0
Fail
124



11.5.40 Checkpoint 10.1 - Until user agents allow users to turn off spawned windows, do not cause pop-ups or other windows to appear and do not change the current window without informing the user
59% of sites used either the target attribute to open new windows without informing the user, or used JavaScript to create pop up windows. 9 sites did not trigger any manual check. Of the remaining 142 sites, 53 passed the manual check and 90 failed (Fig. 60). 
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Figure 60 - Total Pass and Fail Rate of Checkpoint 10.1
	Table 50 - Detail of Pass and Fail Rate for Checkpoint 10.1

Category

No. Sites

Manual Pass
53
Auto Pass
9
Total Pass 
(Manual + Auto)
62
Unknown
0
Fail
90



11.5.41 Checkpoint 10.2 - Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned
63 sites (41%) did not trigger a manual check when tested with WebXact (Fig. 61). Of those who underwent a manual check, 85 passed and 4 failed (Table 50). 
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Figure 61 - Total Pass and Fail Rate of Checkpoint 10.2
	Table 51 - Detail of Pass and Fail Rate for Checkpoint 10.2

Category

No. Sites

Manual Pass
85
Auto Pass
63
Total Pass 
(Manual + Auto)
148
Unknown
0
Fail
4



11.5.42 Checkpoint 10.3 - Until user agents (including assistive technologies) render side-by-side text correctly, provide a linear text alternative (on the current page or some other) for all tables that lay out text in parallel, word-wrapped column
WebXact triggered checks on only 7 of the sites. When tested to check if they had a pre-linearized version of the site, only one had a link to a linear text-only site. The remaining 6 sites failed the check. The final pass rate was 96% (Fig. 62). 
	[image: image62.emf]CHECKPOINT 10.3

 4%

6

 96%

146

PASS

UNKNOWN

FAIL


Figure 62 - Total Pass and Fail Rate of Checkpoint 10.3
	Table 52 - Detail of Pass and Fail Rate for Checkpoint 10.3

Category

No. Sites

Manual Pass
1
Auto Pass
145
Total Pass 
(Manual + Auto)
146
Unknown
0
Fail
6



11.5.43 Checkpoint 10.4 - Until user agents handle empty controls correctly, include default, place-holding characters in edit boxes and text areas
The checkpoint was wholly verified by WebXact. Slightly more than half of the sites, 57%, had place-holding characters in form objects and therefore passed the check (Fig. 63). This result is better than the 2002 failure rate of 61.63% for this checkpoint (McMullin, 2002, p.47).
	[image: image63.emf]CHECKPOINT 10.4

 57%

86

 43%

66

PASS

UNKNOWN

FAIL


Figure 63 - Total Pass and Fail Rate of Checkpoint 10.4
	Table 53 - Detail of Pass and Fail Rate for Checkpoint 10.4

Category

No. Sites

Manual Pass
0
Auto Pass
86
Total Pass 
(Manual + Auto)
86
Unknown
0
Fail
66



11.5.44 Checkpoint 10.5 - Until user agents (including assistive technologies) render adjacent links distinctly, include non-link, printable characters (surrounded by spaces) between adjacent links
Most sites failed this check with only 23% correctly inserting non-linked characters between links (Fig. 64). However, this result is better than the 2002 failure rate of 89.93% for this checkpoint (McMullin, 2002, p.47). WebXact checked the sites automatically for this checkpoint. 
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Figure 64 - Total Pass and Fail Rate of Checkpoint 10.5
	Table 54 - Detail of Pass and Fail Rate for Checkpoint 10.5

Category

No. Sites

Manual Pass
0
Auto Pass
35
Total Pass 
(Manual + Auto)
35
Unknown
0
Fail
117



11.5.45 Checkpoint 11.1 - Use W3C technologies when they are available and appropriate for a task and use the latest versions when supported
A huge 95% of sites failed this check (Fig. 65). Only 8 sites of the sample set did not use flash, .pdf or gif.
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Figure 65 - Total Pass and Fail Rate of Checkpoint 11.1
	Table 55 - Detail of Pass and Fail Rate for Checkpoint 11.1

Category

No. Sites

Manual Pass
8
Auto Pass
0
Total Pass 
(Manual + Auto)
8
Unknown
0
Fail
144



11.5.46 Checkpoint 11.2 - Avoid deprecated features of W3C technologies
Just over half of the sites checked (51%) had at least one instance of a deprecated HTML tag or attribute and therefore failed the check (Fig. 66). The most common of these were the use of <center> and <font> tags. 74 sites were automatically passed by WebXact for this checkpoint. The remaining 78 sites were manually checked and all failed the check on at least 1 element. This checkpoint may not require manual validation in future as WebXact appears to be able to validate is automatically. 
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Figure 66 - Total Pass and Fail Rate of Checkpoint 11.2
	Table 56 - Detail of Pass and Fail Rate for Checkpoint 11.2

Category

No. Sites

Manual Pass
0
Auto Pass
74
Total Pass 
(Manual + Auto)
74
Unknown
0
Fail
78



11.5.47 Checkpoint 11.3 - Provide information so that users may receive documents according to their preferences
Only 36% of sites (55) allowed users to configure the page according to their preferences, for example by allowing them to change text size, colour, amount of information or language etc. (Fig. 67). 
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Figure 67 - Total Pass and Fail Rate of Checkpoint 11.3

	Table 57 - Detail of Pass and Fail Rate for Checkpoint 11.3

Category

No. Sites

Manual Pass
55
Auto Pass
0
Total Pass 
(Manual + Auto)
55
Unknown
0
Fail
97



11.5.48 Checkpoint 11.4 - If, after best efforts, you cannot create an accessible page, provide a link to an alternative page that uses W3C technologies, is accessible, has equivalent information (or functionality), and is updated as often as the inaccessible (original) page
138 sites were automatically passed by WebXact for this checkpoint. Only 14 sites were manually checked. Of these 14, only 1 had a link to an accessible page, and therefore 13 sites (9%) failed the check (Fig. 68). 
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Figure 68 - Total Pass and Fail Rate of Checkpoint 11.4
	Table 58 - Detail of Pass and Fail Rate for Checkpoint 11.4

Category

No. Sites

Manual Pass
1
Auto Pass
138
Total Pass 
(Manual + Auto)
139
Unknown
0
Fail
13



11.5.49 Checkpoint 12.1 - Title each frame to facilitate frame identification and navigation
This checkpoint is automatically checked by WebXact. 15 sites (10%) failed to title their framed pages and therefore failed the check (Fig. 69). This compares favourably to the 2002 study which records a failure rate of 33.92% for this checkpoint (McMullin, 2002, p.32). However, this may be more a factor of the decline of the use of framed sites, than the increase in accessibility compliance relating to framed sites.
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Figure 69 - Total Pass and Fail Rate of Checkpoint 12.1
	Table 59 - Detail of Pass and Fail Rate for Checkpoint 12.1

Category

No. Sites

Manual Pass
0
Auto Pass
137
Total Pass 
(Manual + Auto)
137
Unknown
0
Fail
15



Checkpoint 12.2 - Describe the purpose of frames and how frames relate to each other if it is not obvious by frame titles alone
The pass rate of this check was quite high at 90%, due to most sites in the sample not having frames (Fig. 70).
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Figure 70 - Total Pass and Fail Rate of Checkpoint 12.2
	Table 60 - Detail of Pass and Fail Rate for Checkpoint 12.2

Category

No. Sites

Manual Pass
137
Auto Pass
0
Total Pass 
(Manual + Auto)
137
Unknown
0
Fail
15



11.5.50 Checkpoint 12.3 - Divide large blocks of information into more manageable groups where natural and appropriate
99% of the sample sites, used at least one of the elements required to group information. Only 2 sites (1%) failed to do so (Fig. 71).
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Figure 71 - Total Pass and Fail Rate of Checkpoint 12.3
	Table 61 - Detail of Pass and Fail Rate for Checkpoint 12.3

Category

No. Sites

Manual Pass
150
Auto Pass
0
Total Pass 
(Manual + Auto)
150
Unknown
0
Fail
2



11.5.51 Checkpoint 12.4 - Associate labels explicitly with their controls
This is an automatic check by WebXact. 80 sites, 53% of the sample, either correctly associated labels or had no form elements on the pages checked. The remaining 47% did not assign labels explicitly to their controls and therefore failed the check (Fig. 72). 
This result compares favourably to the 2002 failure rate of 69.81% for this checkpoint (McMullin, 2002, p.41).
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Figure 72 - Total Pass and Fail Rate of Checkpoint 12.4
	Table 62 - Detail of Pass and Fail Rate for Checkpoint 12.4

Category

No. Sites

Manual Pass
0
Auto Pass
80
Total Pass 
(Manual + Auto)
80
Unknown
0
Fail
72



11.5.52 Checkpoint 13.1 - Clearly identify the target of each link.
Only 20% of sites used links which were consistently clear and unambiguous. The violations occurring most often were the use of ‘click here’, ‘here’, ‘more information’ and ‘more’ links. Only a few sites linked specific words or phrases occurring multiple times in the text to multiple pages. Interestingly, Checkpoint 13.1 is both a manual and an automatic check. 114 sites failed the automatic check, but only 64 failed the manual check. 7 sites passed the automatic check but failed the manual check. If a page failed either the manual or automatic check, it failed the Checkpoint, therefore the failure rate is 121, or 80% (Fig. 73). Of the 64 sites that failed the manual check, 62 had less than 25 points of failure (Fig. 74) and 41 had less than 5 (Fig. 75). 
This result is slightly worse than the 2002 failure rate of 76.72% for this checkpoint (McMullin, 2002, p.41).
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Figure 73 - Total Pass and Fail Rate of Checkpoint 13.1
	Table 63 - Detail of Pass and Fail Rate for Checkpoint 13.1

Category

No. Sites

Manual Pass
31
Auto Pass
0
Total Pass 
(Manual + Auto)
31
Unknown
0
Fail
121
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Figure 74 – Number of Ambiguous Links on pages which failed Checkpoint 13.1 Manual Check
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Figure 75 – Detail of Ambiguous Links on pages which failed Checkpoint 13.1 Manual Check with less than 25 violations
11.5.53 Checkpoint 13.2 - Provide metadata to add semantic information to pages and sites
Checkpoint 13.2 is primarily an automatic checkpoint. However, WebXact also triggers a manual check for this checkpoint. No sites that passed the automatic check subsequently failed the manual check, so the pass rate was quite high at 146 sites (96%) (Fig.76). However, 5 of the 6 which failed the automatic check also failed the manual check, with 1 site passing. This site had a title element, and should not have failed the check.
This result is slightly better than the 2002 failure rate of 12.57% for this checkpoint (McMullin, 2002, p.41).

	[image: image76.emf]CHECKPOINT 13.2

 

96%

146

 

4%

6

PASS

UNKNOWN

FAIL


Figure 76 - Total Pass and Fail Rate of Checkpoint 13.2
	Table 64 - Detail of Pass and Fail Rate for Checkpoint 13.2

Category

No. Sites

Manual Pass
0
Auto Pass
146
Total Pass 
(Manual + Auto)
146
Unknown
0
Fail
6



11.5.54 Checkpoint 13.3 - Provide information about the general layout of a site (e.g., a site map or table of contents)
Just over half the sites checked (51%) had a sitemap available and therefore passed the check (Fig. 77). These tended to be the larger sites with multiple levels of navigation. Small, simple sites generally did not have a sitemap, however, there is no provision in the guidelines for sitemaps only when a site is large and complex - all sites are required to have one. 
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Figure 77 - Total Pass and Fail Rate of Checkpoint 13.3
	Table 65 - Detail of Pass and Fail Rate for Checkpoint 13.3

Category

No. Sites

Manual Pass
78
Auto Pass
0
Total Pass 
(Manual + Auto)
78
Unknown
0
Fail
74



11.5.55 Checkpoint 13.4 - Use navigation mechanisms in a consistent manner
Most sites passed this check, generally having navigation in a consistent position on each page. Site which failed were those which had several page layouts across the site where the main navigation elements such as links, nav bars and search functions had changed position. There were only 12 such sites (8%) (Fig. 78). 
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Figure 78 - Total Pass and Fail Rate of Checkpoint 13.4
	Table 66 - Detail of Pass and Fail Rate for Checkpoint 13.4
Category

No. Sites

Manual Pass
140
Auto Pass
0
Total Pass 
(Manual + Auto)
140
Unknown
0
Fail
12



11.5.56 Checkpoint 13.5 - Provide navigation bars to highlight and give access to the navigation mechanism.
A significant 99% of sites used navigation bars to highlight available links and therefore passed (Fig. 79). Only 1 site did not (XXX). 
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Figure 79 - Total Pass and Fail Rate of Checkpoint 13.5
	Table 67 - Detail of Pass and Fail Rate for Checkpoint 13.5

Category

No. Sites

Manual Pass
151
Auto Pass
0
Total Pass 
(Manual + Auto)
151
Unknown
0
Fail
1



11.5.57 Checkpoint 13.6 - Group related links, identify the group (for user agents), and, until user agents do so, provide a way to bypass the group
This check was triggered on 71 sites. Of these 7 passed and the remaining 64 (42%) failed. Overall, 58% passed this check (Fig. 80).
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Figure 80 - Total Pass and Fail Rate of Checkpoint 13.6
	Table 68 - Detail of Pass and Fail Rate for Checkpoint 13.6

Category

No. Sites

Manual Pass
7
Auto Pass
81
Total Pass 
(Manual + Auto)
88
Unknown
0
Fail
64



11.5.58 Checkpoint 13.7 - If search functions are provided, enable different types of searches for different skill levels and preferences
The pass rate on this checkpoint is quite high at 78% (Fig. 81) mainly due to the fact that many sites (61) did not have search functions, and therefore could not fail the check. 28 of the remaining 91 sites which had a search function did not provide an alternative search function, such as a drop down menu, advanced searches, or searches which offered a spell check facility.
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Figure 81 - Total Pass and Fail Rate of Checkpoint 13.7
	Table 69 - Detail of Pass and Fail Rate for Checkpoint 13.7

Category

No. Sites

Manual Pass
63
Auto Pass
61
Total Pass 
(Manual + Auto)
124
Unknown
0
Fail
28



11.5.59 Checkpoint 13.8 - Place distinguishing information at the beginning of headings, paragraphs, lists, etc. 
Most sites complied with this checkpoint, with only 2 of the 152 not. The culprits in this case were XXX and XXX which had very little information, primarily a list of links. The overall pass rate however was 99% (Fig. 82). 
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Figure 82 - Total Pass and Fail Rate of Checkpoint 13.8
	Table 70 - Detail of Pass and Fail Rate for Checkpoint 13.8

Category

No. Sites

Manual Pass
150
Auto Pass
0
Total Pass 
(Manual + Auto)
150
Unknown
0
Fail
2



11.5.60 Checkpoint 13.9 - Provide information about document collections (i.e., documents comprising multiple pages.)
None of the sample sites appeared to have a document spanning several pages. That is, in no cases did any site use a next and back link to indicate this. The pass rate therefore, by default is, 100% (Fig. 83). 
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Figure 83 - Total Pass and Fail Rate of Checkpoint 13.9
	Table 71 - Detail of Pass and Fail Rate for Checkpoint 13.9

Category

No. Sites

Manual Pass
141
Auto Pass
11
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.61 Checkpoint 13.10 - Provide a means to skip over multi-line ASCII art
None of the sample sites appeared to have multi-line ASCII art. This checkpoint was not triggered on any site and no ASCII art was seen during the manual checks. Again, the pass rate by default is 100% (Fig. 84). 
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Figure 84 - Total Pass and Fail Rate of Checkpoint 13.10
	Table 72 - Detail of Pass and Fail Rate for Checkpoint 13.10

Category

No. Sites

Manual Pass
0
Auto Pass
152
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.62 Checkpoint 14.1 - Use the clearest and simplest language appropriate for a site's content
This checkpoint had a low pass rate of 28%, with a further 2% of sites unable to complete the check (Fig. 85). 70% of sites (107) had Flesch-Kincaid reading levels of Grade 6.0 or higher. However, 80 of these had Flesch-Kincaid reading levels of Grade 8.9 or lower (Fig. 86). Some simple rewriting of text to reduce the proportion of three and four syllable words would enable many of these sites to become compliant with the checkpoint. Many sites could achieve this at a rate of 20-30 minutes per page. 
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Figure 85 - Total Pass and Fail Rate of Checkpoint 14.1
	Table 73 - Detail of Pass and Fail Rate for Checkpoint 14.1

Category

No. Sites

Manual Pass
42
Auto Pass
0
Total Pass 
(Manual + Auto)
42
Unknown
3
Fail
107
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Figure 86 – Flesch-Kincaid Reading Levels 
11.5.63 Checkpoint 14.2 - Supplement text with graphic or auditory presentations where they will facilitate comprehension of the page
WebXact passed 119 of the sites automatically for this checkpoint. Only 33 sites were checked manually for this checkpoint, with 32 passing. Overall 99% of sites passed this check (Fig. 87). Only 1 site had an occasion where graphics would have enhanced understanding of the text. 
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Figure 87 - Total Pass and Fail Rate of Checkpoint 14.2
	Table 74 - Detail of Pass and Fail Rate for Checkpoint 14.2

Category

No. Sites

Manual Pass
33
Auto Pass
119
Total Pass 
(Manual + Auto)
152
Unknown
0
Fail
0



11.5.64 Checkpoint 14.3 - Create a style of presentation that is consistent across pages.
Most sites, 87% (132), used style sheets to create a consistent presentation. Only 13% (20) sites did not do so (Fig. 88). WebXact triggered this check on every site, with no exemptions. 
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Figure 88 - Total Pass and Fail Rate of Checkpoint 14.3
	Table 75 - Detail of Pass and Fail Rate for Checkpoint 14.3

Category

No. Sites

Manual Pass
132
Auto Pass
0
Total Pass 
(Manual + Auto)
132
Unknown
0
Fail
20



12 Discussion

This study has revealed several barriers to accessibility which must be addressed before accessibility can become the norm rather than the exception.

Research Question 2 - What, if any, recommendations can be proposed for version 2 of the WCAG guidelines?

12.1 Problems with using the WCAG Guidelines

This dissertation was a lot more demanding than originally expected. There were several issues which took more time than anticipated. The first of these to be encountered was simply the understanding of the WCAG criteria. With 64 checkpoints, this is no mean feat. 
A copy of the guidelines was retrieved from the wc3 website (http://www.w3.org/TR/WAI-WEBCONTENT/) and read through. During this viewing it became apparent that there were several gaps in the knowledge of the author and that further study would be required in order to conduct the dissertation effectively. Several of the links from this page were followed leading to several other main pages, also used extensively in the study: Techniques for Web Content Accessibility Guidelines 1.0; Core Techniques for Web Content Accessibility Guidelines 1.0; HTML Techniques for Web Content Accessibility Guidelines 1.0; and, CSS Techniques for Web Content Accessibility Guidelines 1.0.

12.1.1 The w3c website

Navigating this space was in itself confusing. Although the pages each deal with slightly different content, many of the links led to an anchor tag low down in the page, where the page header was not available. Each page looks very similar and the confusion was further exacerbated when clicking on a link returned the user to the same place in the same page. An example of this is when clicking the Checkpoint 1.1 link on the Techniques for Web Content Accessibility Guidelines 1.0 page.

There were several cases where a ‘technique’ was mentioned as being useful, yet there was no supplementary information as to how it might be accomplished. For example, in css Checkpoint 2.1 (ensuring information is not in color alone) one of the quick tests is to turn your browser colours off, however no method is given as to how this could be done. 

In several cases, multiple checkpoints were treated as one and given the same technique. It was therefore difficult to be completely sure which technique was required for a particular checkpoint to be satisfied. Further, many of the checkpoints were very similar and led to the same technique, making the differentiation process obscure. For the purposes of most accessibility issues, there is no need for the techniques to be discrete as they would be implemented as a unit anyway, however as this dissertation wanted to look at the compliance with each checkpoint, this distinction was necessary. For example, on the Techniques for Web Content Accessibility Guidelines 1.0 page Checkpoints 5.1 and 5.2 are both linked using the ‘Identifying rows and column information’ link to the same techniques section, which does not explicitly mention the differences between the checkpoints. 

In several cases, the links linked to a page on which it was expected that further information would be available, however the linked pages simply reiterated what was on the original page and was of no further help. An example of this is Checkpoint 2.2 on the Techniques for Web Content Accessibility Guidelines 1.0 page where the link to the HTML techniques didn’t have any techniques and the the link to the CSS techniques simply said to use numbers rather than words when styling colours. This was of no help in trying to ascertain whether certain colours contrasted well with others. The same issue is also true for Checkpoints 7.2, 10.1 and 13.8.

In some sections links went to sections headed as being relevant to other checkpoints. For example, on the Techniques for Web Content Accessibility Guidelines 1.0 page, the Checkpoint 6.4 link ‘directly accessible applets’ linked to a page which lists the checkpoints in this section as being Checkpoint 8.1.

When researching the use of the ‘longdesc’ attribute (required for checkpoint 1.1) in the guidelines, a link was available to a descriptor page on the w3 website (http://www.w3.org/TR/WCAG10-HTML-TECHS/#long-descriptions). While this page clearly described how to implement the longdesc attribute, it also mentioned that not all user agents support this and suggested to implement a d-link next to the graphic in the event of this occurring. It also gave instructions on how to implement the d-link. What it didn’t do however, was link to a list of user agents which do and do not support the use of the longdesc attribute. This information is vital to the designer. If a designer can easily access timely information, which supplies information on how many or which kinds of user agents support the tags or attributes under consideration, it would be much easier to decide which to implement. Where there is ambiguity or a gap in the information it is more difficult for the designer to make a choice regarding which technique to use. It is also quite possible that this extra effort required on the part of the designer will result in them deciding not to implement the technique at all.

The User Agent Support for Accessibility web page (http://www.w3.org/WAI/Resources/WAI-UA-Support) does give some further information on the guidelines which are conditional on ‘until user agents’ support a particular concept. However this page was last updated in December of 2003 and much of the information refers to browsers which may not currently be the standard such as Internet Explorer 4/5 (latest version is 6 – available http://www.microsoft.com/windows/ie/downloads/default.mspx), Opera 3.6 (latest version is 8 – available http://www.opera.com/download/), Netscape Navigator 4.5/4.7 (latest version is 8 - available http://browser.netscape.com/ns8/download/default.jsp), Lynx 2.8. 

Further, even when the latest versions of software offer support for these technologies, many users for reasons of finance, lethargy or ignorance, continue to use legacy systems and software.

12.1.2 The checkpoints
Other checkpoints simply were not clear as to their interpretation; either they were confusing in nature or highly subjective. For example, Checkpoint 3.5 advocates using header elements to convey document structure and according to specification, with no link to the heading specification even though the html and xhtml specifications are in the same website. When the heading specification was finally retrieved, there was still no reference as to whether there should be only 1 H1 on a page or whether multiple H1s were allowed. Searching in Google returned several technical forum and blog sites which revealed that the subject was far from clear for many people.
Regarding the specific wording of the checkpoints, it was never made clear what exactly the difference between flashing and blinking text is, other than that flashing content is in some way measurable. Further, the flicker check tool used by this study to ascertain compliance with Checkpoint 7.1 only checks gif images. However, surely it is possible that multimedia elements such as flash could also cause objects to flicker. Unfortunately, no clarification or check for this could be found.

Checkpoint 12.4, which deals with explicit labelling for form elements, links to an example of implicit labelling used to satisfy checkpoint 10.2. When searching explicit labelling in the HTML forms specification page (http://www.w3.org/TR/html401/interact/forms.html#edef-LABEL) it states that the ‘for’ element is used to explicitly associate a label with a form element, however the ‘implicit’ example on the HTML Techniques for Web Content Accessibility Guidelines 1.0 page also uses a ‘for’ element. In addition, in the implicit example, the labels wrap the text and form element, and in the explicit example, the labels only wrap the text element. The point of this is that it is not clear whether it is the elements wrapped by the label, or the use of the for element which renders a label implicit or explicit. A second issue arising from this is, if there are two ways to label  a form, and both are required then only one can be satisfied, and no site will ever be completely compliant.  Further, there is confusion regarding the positioning of the label element. No examples are given for the correct use of the label element. W3C says that labels should always come before the form element but WebXact says that with radio buttons and check boxes the label comes after (WebXact, 2003i).
Regarding Checkpoint 14.1 it is possible that a site’s content could not be written for Grade 6 or lower, and that the strict interpretation of Grade 5.9, as used by this study as the maximum level allowed, may not be suitable. In addition, readability tests cannot ensure that the content is written in a suitable tone, or in an interesting and logical fashion. Further, two individuals could disagree on whether a subject was logically presented.
Regarding Checkpoint 11.1,  technologies listed by the W3C as suitable for use include MathML, HTML, XHTML, XML, RDF, SMIL, CSS and XSL, XSLT, PNG (although some are best expressed in JPG, a non-w3c spec). Accordingly, any pages which use a gif image should fail the check. It is not likely that using a gif image instead of a PNG will make a site less accessible. In fact, as gifs are smaller in file size than PNGs, at times by a factor of 10, using them would actually make a site more accessible as the download speeds would be reduced.
Checkpoint 13.3 states that sitemaps should be used to orient the user. These are required on all sites regardless on size and complexity, however, many small sites link to all their pages from a main navigation bar, so the sitemap simply duplicates this navigation system and adds nothing to the users understanding of the site. It would be more useful if a sitemap was required if the site had any secondary levels of navigation, or if there were pages which were not linked from the main navigation bars.
Checkpoint 4.2 asks the developer to mark up abbreviations and acronyms however, it is not always clear whether a shortened word is abbreviation or an acronym.(http://www.w3.org/TR/WCAG10-HTML-TECHS/#text-abbr). Further, this mark-up is only required on the first instance of the acronym or abbreviation of a particular page. However, a user might easily link to an anchor deep in the page and thereby skip any useful mark-up on the top of the page. 
Other areas where accessibility can compromise usability includes the inserting of placeholder text in a form element (Checkpoint 10.4), which can actually reduce usability if the user fails to remove this placeholder text (Parmanto, Ferrydiansyah, Zeng, Saptono & Sugiantara, 2005, p.9). Also, the separation of the links by non-whitespace elements (Checkpoint 10.5), can lead to these elements being read out by some screen readers, resulting in a further reduction in usability (Parmanto et al, 2005, p.5)

By far the biggest problem with interpreting the guidelines is that they are so subjective. If there were absolute or at least specific criteria the checks could be more automated. With ease of checking it is likely that compliance would be higher as this study found that compliance with the automatic checks was far higher than compliance with the entire WCAG set. This shows a willingness on the part of developers to at least ensure that the sites are compliant with those checkpoints which can be easily checked. A logical conclusion is to assume that the more easily the sites can be checked, the more likely they are to be compliant. 

Research Question 3 - What factors are inhibiting the accessibility movement in Ireland?

12.2 Problems with using WebXact 

Authors of testing software have the difficult task of interpreting the WCAG 1.0 guidelines in such a way that the meaning of the original guidelines is retained, and writing the test results in such a way that they are specific enough to be relevant to the designer. Nonetheless, there are several issues with WebXact which should be borne in mind for further studies.
In the WCAG 1.0 guidelines, guideline 5.5 is given a priority of 3 and is written ‘Provide summaries for tables’. In the WebXact results the guideline 5.5 is considered in both the priority 2 and the priority 3 sections. The priority 2 version of 5.5 in WebXact reads ‘if this is a data table (not used for layout only), provide a caption’, and the priority 3 version reads ‘Provide a summary for tables’. In the guidelines there is no reference to any priority 2 guideline which considers table captions, therefore any Checkpoint 5.5 priority 2 results from WebXact should be considered to have priority 3 status. Researchers should be aware of this fact and until WebXact fix this issue, this check should be moved to the priority 3 results section when undertaking analysis. Further issues with Checkpoint 5.5 include the interpretation that summaries are required on all tables, even those used for layout. 
The WCAG 1.0 12.4 checkpoint reads ‘Associate labels explicitly with their controls. [Priority 2]’. In the WebXact results, checkpoint 12.4 is written ‘Provide alternative text for all image-type buttons in forms’ and is also given Priority 1 status. How these checkpoints became confused is not clear, however, the checkpoint which WebXact calls 12.4 is very similar to checkpoint 1.1, priority 1, of the WCAG 1.0 guidelines which reads ‘Provide a text equivalent for every non-text element’. For this reason instances of WebXact results which refer to checkpoint 12.4 as read above should be treated as a further instance of Checkpoint 1.1, with a priority of 1.
WebXact failed to trigger a manual check in at least on case on several Checkpoints. Checkpoint 1.3 was never triggered by WebXact despite the fact that Checkpoint 1.4 was, and 1.4 deals with the synchronisation of the same audio track required by 1.3. Checkpoint 3.7 does not appear to catch all incorrectly marked up quotations (those using “ in the source code). WebXact does not always identify all cases where mark up identifying changes in the natural language is required as in Checkpoint 4.1. In at least one site, Irish words were present which are not words in English. WebXact did not trigger manual linearization checks for Checkpoint 5.3 on some sites which would have failed the check had these been required. Checkpoint 6.4 which deals with device independence, was not triggered by WebXact on at least 2 sites which clearly used device dependant scripts. Checkpoint 7.3 which requires that users are able to freeze moving content was not triggered by WebXact on several sites which had scrolling text, animated flash objects and animated gifs.

On one case WebXact failed a page for a check it should have passed. Checkpoint 13.2 requires that sites use meta content. WebXact automatically failed one page that had a title tag, even though the presence of this tag should have allowed the page to pass the check.

12.3 Education and Training for Developers is needed
Many web authors may not be aware that disabled people are unable to access their site. As just over one third of the sites were accessible to level A on the automatic checks, the remaining two thirds of sites have made no effort to be compliant to even the most basic level. In particular, ignorance about accessibility issues may be the case where the web author is self taught, working on their own or creating websites as a hobby. Technical textbooks have little or no discussion on web accessibility (Oravec, 2002, p.455). 

It is also possible that web authors do not know how to create an accessible site. The WCAG 1.0 guidelines are aimed at those with a very good knowledge of web design, and a high level of motivation on the part of the designer is required to wade through the 14 guidelines and the 64 checkpoints, to check their sites against it and to either upgrade or redesign them so that they are compliant. It may in fact be difficult to implement the guidelines without additional training (Brewer, 2004). For example, in redesigning the Google interface Andronico et al (2006) demonstrated how, by rewriting the HTML code, a site could be made much more accessible to visually impaired users, while still looking identical to the visually able users. In doing this they made use of div tags, css style sheets, access keys, hidden labels, headers, aural icons, tab index, and a reordering of information in order of importance. Only an expert web designer would be able to do this.

Even where developers have the time, energy, motivation, technical skills and resources available to them, it still leaves the problem of getting into the disabled users head. A web developer must describe a table or a chart so that it makes sense to those who can’t see it. Those who generate table summaries or captions need to understand the needs of the blind users to be able to describe them effectively (Amtmann, Johnson & Cook, 2002, p.229). The guidelines do not address this lack. There is no list of information which should and should not be contained in a summary or caption, indeed, the difference between these is at best ambiguous.

In a recent study Petrie, Hamilton and King (2004, p.13) discovered that many web designers who have heard of accessibility believe that accessible websites are visually dull and uninspiring. In fact there are dozens of websites which are both accessible and visually stimulating. It may be that initial accessible sites were text-only and thus this belief was born. This belief that accessible sites are text-only is clearly visible in this set of websites, as 15 of them (10%) had links to a text only version.
12.4 Current Development Tools are Insufficient
Bowen (2003, p.2) claims that in order to develop better accessibility the emphasis must be on improved web page coding practice. Unfortunately, many web development tools continue to use outdated coding techniques. Even in the latest version of Dreamweaver (Dreamweaver 8), code is produced by the interface which uses html tags and attributes where style sheets should be used instead. This version was released in 2005, fully 6 years after the WCAG 1.0 guidelines were published.
For example, the text indent button still uses the blockquote tag, rather than a div tag with an indented style, even though this is contrary to WCAG 1.0 Checkpoint 3.7. There is still an option to choose a pixel size for text in the text properties window even though this is contrary to WCAG 1.0 Checkpoint 3.4. The preferences should allow the user to specify a default lang attribute setting which is applied to all pages as most authors only create website in one spoken language, instead this setting must be coded on every page. When centring an object, the ‘align=center’ attribute is used instead of a centred style. It is possible to select device dependant events when inserting behaviours and no warning is given to the user alerting them to potential problems with this. It is still not possible to select CSS or CSS2 as the language to use when writing styles. Instead the user must choose which elements they would like coded in ‘shorthand’. Titles can be useful to have on links however the developer is never prompted to insert them.
Macromedia/Adobe have, however, introduced some features which were not previously available. Accessibility settings can be specified when inserting tables, images and forms, but the property window does not allow editing of many of these afterwards. Instead an attributes panel allows modification of some of these. The property window is used most often during the development of a site that users would expect that objects’ properties should be modified there, rather than in a separate panel. 
The html validation tool in Dreamweaver 8 does not validate pages correctly. An example of this is that the <noscript> tag must be followed by a <p> tag according to the W3c validator, but this error is not found by Dreamweaver.

These are just some examples of inefficient or outdated coding. There are many more. There is no technical reason why accessibility guidelines and W3C specifications cannot be built into web development tools therefore we are forced to conclude that the reasons are likely to be financial or political.
Checking each page for compliance is difficult if not practically impossible where clients require a content management system to update their site. While many of the checkpoints can be complied with during the creation of the template and style sheets, some of them are specific to content and can only be verified when each page has been created. 

These checkpoints include Checkpoints 1.1 (alt text), 3.2 (compliance with specification), 3.4 (relative units), 3.5 (headers), 3.6 (lists), 3.7 (quotations), 4.1 (natural language), 4.2 (abbreviations & acronyms), 5.5 (table summaries), 5.6 (table header abbreviations), 7.1 (flickering), 7.2 (blinking), 10.5 (separate links with printable characters), 11.2 (avoid deprecated features), 11.4 (accessible regularly-updated page), 13.1 (link targets), 13.3 (sitemap updating), 13.8 (information at start of sections), 13.9 (document collections), 14.1 (clearest language), 14.2 (supplement text).

It is not possible to verify which of the sites in the study update via content management systems, however, use of these means that accessibility is somewhat removed from the web developer. Ideally, some mechanism should be created whereby each page gets checked for accessibility before uploading however the main point of the content management system is to negate the need for a web developer on standby. Many clients simply may not be prepared for the effort or expense required to do this. A solution to this might be to redesign the content management systems to prompt users to fill in accessibility information, however there is no guarantee that this would be complied with. Clients still need to understand the need for accessibility.

12.5 Compliance must be assessed and documented
For a site to be promoted as being accessible it must be tested and documented. (Sherman, 2001, p.4). It is difficult to test web pages for conformity with the WCAG 1.0 guidelines (Brewer, 2004) using testing software such as WebXact as these testing tools can only verify those guidelines which can be automatically checked. Many guidelines need to be manually checked which may be confusing, subjective, costly and time consuming. 
Documentation itself takes time and eats up valuable resources. In addition, this assessment is an ongoing process – every time a page is updated it must be checked for compliance. This in itself is probably one of the biggest obstacles to compliance.

The results show that many web designers are aware of the issue of accessible design as over one third of the sample is compliant to the automatic checks at Level A. However, only 2 sites were actually fully compliant to Level A when the manual checks were completed. This clearly indicates that web developers are willing to comply with checkpoints which can be easily verified, but are less enthusiastic about completing those they believe will never be checked. It is possible that due to the lack of automatic checking of some of the checkpoints that they have assumed a secondary status and are not seen to be as important as the automatically verifiable ones.
Some amount of redress can be made here. Many of the ‘manually checked’ checkpoints are actually automatically verifiable. The checks for checkpoints 7.1 (flicker check), 14.1 (readability level), 2.2 (contrast), 3.2 (formal grammar compliance), 11.2 (deprecated code) are all currently available as automatic checks. If they were built into an accessibility checker, this would allow these checkpoints to be easily verified and hence more likely to be complied with. In addition, many of these checks must currently be carried out on single pages. This is laborious in the extreme. If these checks could also be carried out on an entire site at once it would hugely increase the likelihood of compliance.
12.6 User Issues

Brajnik (2004, p.6) takes a user oriented standpoint, claiming that accessibility is an ‘external quality property’, where accessibility is determined not only by the web site itself, but also by user interaction and the user’s context, situation and cognitive state.

So, there is also the problem that compliance with the guidelines does not necessarily guarantee that disabled users will have no problems using the site. A site may technically conform to the guidelines, yet still be unusable, for example by using too many skip links (Brewer, 2004, p.53), or by incorrect use of the alt attributes (Williams & Rattray, 2003, p.715), or title tags, summaries or captions which have too little, too much or irrelevant information. 

Involving users in the evaluation has its own problems. It may be difficult, if not impossible, to get informed consent from some users. Some users may not be able to communicate their thoughts on the site. Payment to the users may conflict with state benefit payments and this may reduce their willingness to participate. Also, individual users may have very specialised requirements such that the results from the user testing are not applicable to a wider audience. Furthermore, the needs of different types of users may conflict and it may be difficult to address these conflicts satisfactorily (Newell & Gregor, 2000, 41; Ivory, Mankoff & Le, 2003, 196). For example, a text-only site may be quite adequate to a blind person, but to a cognitively disabled person, it can appear intimidating and boring.

Users who are given extra resources and equipment during the evaluation phase often have to return them when the research is complete (Newell & Gregor, 2000, p.41). This can be a huge disappointment for the users who may have had experiences facilitated by this equipment which had been previously denied.
Nonetheless, if a system could be developed where users could contribute voluntarily and see the websites being made more accessible as a result it would both allow web developers to be confident that their sites are actually accessible, and not just simply compliant, and users to feel that they have a voice which is valid, important and relevant. This would go a long way towards bridging the gap between the technical jargon that is WCAG 1.0 and the actualisation of true accessibility. This is aim of the associated website http://www.accessibleireland.net developed by the author as part of the present work. (Appendix 14)
13 Conclusion & Summary
Achieving accessibility to any level is not an easy task. It requires, on the part of the developer: awareness, education, training, organisation, diligence, perseverance, communication and persistence. For the organisations involved it requires time, money, interest, understanding and compromise. For the countries involved it requires public awareness funding, legal consequences for inaction and the belief that disabled individuals have rights to information equal to that of other citizens. While there has been an increase in accessibility levels and awareness of the issue much still needs to be done.
There are several iterative steps involved in implementing online accessibility under the current guidelines. First of all, there needs to be an awareness of the accessibility issue, in that there is an issue. Education of web developers and promotion of accessibility issues will raise the profile of the accessibility movement. This should include the updating of all web modules currently taught in third level colleges and universities to include accessibility issues. In addition, public awareness of accessibility and equality mandates and laws should also increase the likelihood that a client will request an accessible website during the initial consultation phase. This can be accomplished through general advertising in the newspapers and the radio, or delivered during seminars to public interest groups.

Web developers need to understand how to actually implement a site which conforms to their relevant guidelines whether they are Section 508 (US), WCAG 1.0 (EU and Australia) or the Common Look and Feel Guidelines (Canada)). This may require additional training on the part of the developer. This may be self directed or formalised in seminars and should include both understanding of web accessibility issues and specific practical skills development on how these guidelines should be implemented. One third of sites are at least partially compliant, more should be done regarding raising education levels of designers.

Web sites should be created with accessibility standards in mind. An accessibility statement should be created as part of the design guidelines to ensure that standards are adhered to both during the initial design phase and during subsequent site updates. This statement should include the level of accessibility to which the site is being designed. The site should then be tested for conformity to the guidelines. Several automatic checking systems are available. These are a good place to start, however, all the manual checks should also be checked and passed by the designer. This can be difficult as they can be ambiguous and subjective. The methodology section outlines some techniques to use when undertaking manual checks. In addition, a resource website, hosted at http://www.accessibleireland.net, has been created as part of this dissertation which elaborates further. It may help developers to join a mailing list or network of like minded individuals, such as the IRL-DeAN (Irish Design-for-all eAccessibility Network), E-DeAN (European Design for All e-Accessibility Network), IDD (Institute for Design & Disability), EIDD (European Institute for Design & Disability) & GAWDS (Guild of Accessible Web Designers).
Sites should be retested regularly for compliance. In some cases, changes made to the site can themselves be non-compliant. It is therefore necessary to retest the site after changes are made, to ensure that the changes themselves are actually compliant. If they are not, the site should be re-updated and retested until the site is completely compliant.

Ideally, the site should be evaluated by actual users, both disabled and otherwise, on a variety of platforms, systems, resolutions, text sizes and colour availability. This is necessary to ensure that the site is actually usable. A study by the Disability Rights Commission claimed that up to 45% of the problems experienced by disabled users were not a violation of any WGAC 1.0 Checkpoint, and would not have been detected without user testing (Disability Rights Commission, 2004, p.12). Where rigorous testing is not possible due to financial or practical constraints, the site should be submitted to http://www.accessibleireland.net or other similar site for general user feedback.
Again, changes made may actually cause further confusion to another group so all changes must be retested and re-evaluated by users to ensure that they are effective. Subsequent to user testing it is also necessary to retest the web site for conformance to the guidelines, as changes made during the user testing updates may themselves be non-compliant. This testing should also be done on normal site updates before they are posted live.

Finally, a feedback form should be included with the web site in the event that unforeseen problems arise for some users. The feedback should be checked regularly and any required changes made as soon as possible. 

Adding automatically checkable checkpoints which are not currently tested by accessibility tools to their repertoire and creating a site-wide batch process where all pages would be tested at once would raise the likelihood of compliance.

Further refining of these accessibility tools to eliminate false positives and false negatives would also render more confidence and increase the accuracy of the compliancy results. 

The redesign of the w3c website to facilitate navigation of the space in an intuitive fashion would also help, as would more detailed instructions on some particular accessibility authoring techniques.
13.1 Strengths of study

In the proposal, 4 main questions were identified. Three of these have been answered as part of the study.

1. To what extent have the websites in the 2002 study addressed accessibility issues in the last 3 years? (Finding & Results section)

2. What, if any, recommendations can be proposed for version 2 of the WCAG guidelines? (Discussion section)

3. What factors are inhibiting the accessibility movement in Ireland? (Discussion section)

The strengths of this study are noted below.

This study follows on from a comprehensive review of a particular sample of sites completed in 2002, so direct comparison of the findings is possible, both in general and on specific checkpoints.

The study completed all of the manual checks required so as to ascertain a measure of true compliance to the WCAG guidelines.

Further, the study addresses in a logical fashion the concept of partial accessibility, and publishes results which enable analysis of those disabilities which are more or less facilitated. This concept has been the focus of several studies in the past, however, the authors in general used reductionist methods, further clouding the issue.

As the author is an accomplished web designer, it has also been possible to estimate the time required to comply with several of the checkpoints for a range of websites. 

In addition, the study facilitated direct input by disabled individuals through the creation of a dynamic accessible website www.accessibleireland.net, which allows real users to comment on the sites, and developers to see what the effect of their actions, or lack thereof, are. 

Further, given the lack of navigational and content support on the W3C website, (www.w3.org) this site has been developed into a resource for developers, with detailed instructions on how each checkpoint might be complied with and tested for compliance. 

Several limitations have been noted with regards to the W3C website, the WebXact testing tool, the WCAG checkpoints and authoring tools, specifically Dreamweaver. It is hoped that this will prompt those individuals who can facilitate change within these structures to do so.
13.2 Limitations of Study

There are several limitations to this study, as follows.

The fourth question posed in the proposal has not yet been answered, but may be answered in time, via the www.accessibleireland.net website.

4. To what extent do the WCAG 1.0 guidelines meet disabled user needs?

Human error is likely to account for some distortion in the figures. Whilst every attempt has been made to test each site thoroughly, it is almost inevitable that some false positives or negatives have occurred.

Many of the checkpoints are subjective by nature. While every attempt has been made to identify exactly what techniques were used to measure compliance it is still possible that other people using the same criteria would arrive at different results. It is also possible that some people might disagree on the validity of the criteria set out in this dissertation.

False positives or false negatives on the part of WebXact as mentioned in the Discussion will also further distort the figures.

The original study used Pavuk software to download a specific amount of data from each site. As this study required that manual checks be completed, it was not possible to conduct the study in an identical fashion, and so the index pages were used instead.

Only the home page of each site was checked for most of the checkpoints. It is likely that the home page is the most well designed page on the site, and therefore has a higher likelihood of being accessible than other internal pages. If this is the case, the results shown in this dissertation may be falsely high for compliance. 

Further, as the 2002 study limited its testing by available data, rather than by pages the comparative results may not be entirely accurate. The overall results are further skewed at it was not possible to assess the entire 159 sites on which the 2002 study was based. 

One of the aims of the original proposal was to contact web developers and clients of the sites and survey them with regard to their knowledge of accessibility issues. This part of the proposal was not completed, as it was possible to make conclusions based on the findings of automatic and manual checks. In addition, the work involved in setting out the methodology, conducting the manual checks and creating the online resource, took longer than expected therefore less time was available for the survey.
14 Appendices

14.1 Appendix 1 – Placeholder pages
Three sites were excluded from the present study as they had only placeholder pages
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.farm.ie/
	http://www.farm.ie/

	2
	http://www.softwareireland.com/
	http://www.parallelinternet.com/

	3
	http://www.realtaxis.com/
	http://www.seeq.com/popupwrapper.jsp?
referrer=&domain=realtaxis.com


14.1.1 Farm

The domain name farm.ie has only 1 page on the entire site. In the original study, sites which only had 1 page were removed, therefore farm.ie is also removed from this study.
In two further cases the sites redirected to a placeholder page.
14.1.2 Softwareireland / parallelinternet

The domain name http://www.softwareireland.com/ automatically redirects to http://www.parallelinternet.com/ however this is merely a placeholder page not an actual website and therefore has been removed from the study

14.1.3 Realtaxis / seeq
The domain name http://www.realtaxis.com/ again redirects to a placeholder page. As this is not a taxi website it has been removed from the study.

14.2 Appendix 2 – No URL
Four sites excluded from the study due to no URL being available
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.e-bss.com/
	

	2
	http://www.prestige.ie/
	

	3
	http://www.webrooms.ie/
	

	4
	http://www.aranconsulting.com/
	


14.2.1 E-bss

http://www.e-bss.com/ has a website at that address, however the content is pornographic. The WARP study Appendix A identifies this domain to belong to Electronic Business Solutions Ltd. Searches on Google and WHOIS return no useful results, so no URL can be used.
14.2.2 Prestige

http://www.prestige.ie/ has no website at that domain name. Searching Google, various WHOIS websites and the Enterprise Ireland website (http://www.nsd.ie) failed to reveal any useful URLs

14.2.3 Webrooms

http://www.webrooms.ie/ has no website at that address. Searching for webrooms.ie in Google led to the page http://whoisireland.com/webrooms.ie.html which claimed the IP address of 213.165.150.4 for the domain name webrooms.ie, however this also had no website, therefore it was not possible to generate a valid website for this address.

14.2.4 Aranconsulting
No website available at the domain name http://www.aranconsulting.com/. Searching in Google and WHOIS did not yield any relevant links.

14.3 Appendix 3  - Original URL
101 sites included in the study using Original URL
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.ispca.ie/
	http://www.ispca.ie/

	2
	http://www.dublinzoo.ie/
	http://www.dublinzoo.ie/

	3
	http://www.artscouncil.ie/
	http://www.artscouncil.ie/

	4
	http://www.nch.ie/
	http://www.nch.ie/

	5
	http://www.dunsink.dias.ie/
	http://www.dunsink.dias.ie/

	6
	http://www.asai.ie/
	http://www.asai.ie/

	7
	http://www.consumerassociation.ie/
	http://www.consumerassociation.ie/ 

	8
	http://www.enterprise-ireland.com/
	http://www.enterprise-ireland.com/

	9
	http://www.isme.ie/
	http://www.isme.ie/ 

	10
	http://www.sfa.ie/
	http://www.sfa.ie/

	11
	http://www.barnardos.ie/
	http://www.barnardos.ie/

	12
	http://www.ncbi.ie/
	http://www.ncbi.ie/

	13
	http://www.guidedogs.ie/
	http://www.guidedogs.ie/

	14
	http://www.ahead.ie/
	http://www.ahead.ie/ 

	15
	http://www.military.ie/
	http://www.military.ie/

	16
	http://www.dcu.ie/
	http://www.dcu.ie/

	17
	http://www.cit.ie/
	http://www.cit.ie/

	18
	http://www.hea.ie/
	http://www.hea.ie/ 

	19
	http://www.nala.ie/
	http://www.nala.ie/

	20
	http://www.ucd.ie/
	http://www.ucd.ie/ 

	21
	http://www.tcd.ie/
	http://www.tcd.ie/

	22
	http://www.ucg.ie/
	http://www.ucg.ie/

	23
	http://www.asti.ie/
	http://www.asti.ie/

	24
	http://www.ria.ie/
	http://www.ria.ie/ 

	25
	http://www.equality.ie/
	http://www.equality.ie/

	26
	http://www.fas.ie/
	http://www.fas.ie/

	27
	http://www.irishjobs.ie/
	http://www.irishjobs.ie/

	28
	http://www.ireland.com/
	http://www.ireland.com/

	29
	http://www.siptu.ie/
	http://www.siptu.ie/

	30
	http://www.pleanala.ie/
	http://www.pleanala.ie/

	31
	http://www.enfo.ie/
	http://www.enfo.ie/

	32
	http://www.met.ie/
	http://www.met.ie/

	33
	http://www.nib.ie/
	http://www.nib.ie/

	34
	http://www.nli.ie/
	http://www.nli.ie/

	35
	http://www.gov.ie/
	http://www.gov.ie/

	36
	http://www.revenue.ie/
	http://www.revenue.ie/

	37
	http://www.aaireland.ie/
	http://www.aaireland.ie/

	38
	http://www.alzheimer.ie/
	http://www.alzheimer.ie/ 

	39
	http://www.hrb.ie/
	http://www.hrb.ie/

	40
	http://www.rehab.ie/
	http://www.rehab.ie/

	41
	http://www.bupaireland.ie/
	http://www.bupaireland.ie/

	42
	http://www.amnesty.ie/
	http://www.amnesty.ie/

	43
	http://www.iccl.ie/
	http://www.iccl.ie/

	44
	http://www.cso.ie/
	http://www.cso.ie/

	45
	http://www.lawsociety.ie/
	http://www.lawsociety.ie/

	46
	http://www.dublincity.ie/
	http://www.dublincity.ie/

	47
	http://www.dlrcoco.ie/
	http://www.dlrcoco.ie/

	48
	http://www.fingalcoco.ie/
	http://www.fingalcoco.ie/

	49
	http://www.kerrycoco.ie/
	http://www.kerrycoco.ie/

	50
	http://www.lotto.ie/
	http://www.lotto.ie/

	51
	http://www.hotpress.com/
	http://www.hotpress.com/

	52
	http://www.ticketmaster.ie/
	http://www.ticketmaster.ie/

	53
	http://www.todayfm.com/
	http://www.todayfm.com/

	54
	http://www.tv3.ie/
	http://www.tv3.ie/

	55
	http://www.finegael.ie/
	http://www.finegael.ie/

	56
	http://www.labour.ie/
	http://www.labour.ie/

	57
	http://www.sinnfein.ie/
	http://www.sinnfein.ie/

	58
	http://www.fai.ie/
	http://www.fai.ie/

	59
	http://www.gaa.ie/
	http://www.gaa.ie/

	60
	http://www.gui.ie/
	http://www.gui.ie/

	61
	http://www.irishrugby.ie/
	http://www.irishrugby.ie/

	62
	http://www.vodafone.ie/
	http://www.vodafone.ie/

	63
	http://www.womensaid.ie/
	http://www.womensaid.ie/

	64
	http://www.irelandyha.org/
	http://www.irelandyha.org/

	65
	http://www.youth.ie/
	http://www.youth.ie/ 

	66
	http://www.nyoi.ie/
	http://www.nyoi.ie/

	67
	http://www.ncte.ie/
	http://www.ncte.ie/

	68
	http://www.rince.ie/
	http://www.rince.ie/

	69
	http://www.axa.ie/
	http://www.axa.ie/

	70
	http://www.cara.ie/
	http://www.cara.ie/

	71
	http://www.buy4now.ie/
	http://www.buy4now.ie/

	72
	http://www.elan.com/
	http://www.elan.com/

	73
	http://www.mentec.ie/
	http://www.mentec.ie/

	74
	http://www.crh.ie/
	http://www.crh.ie/

	75
	http://www.greencore.ie/
	http://www.greencore.ie

	76
	http://www.glanbia.ie/
	http://www.glanbia.ie/

	77
	http://www.horizon.ie/
	http://www.horizon.ie/

	78
	http://www.iaws.ie/
	http://www.iaws.ie/

	79
	http://www.riverdeep.com/
	http://www.riverdeep.com/

	80
	http://www.jurysdoyle.com/
	http://www.jurysdoyle.com/

	81
	http://www.irishlifepermanent.ie/
	http://www.irishlifepermanent.ie/

	82
	http://www.sherryfitz.ie/
	http://www.sherryfitz.ie/

	83
	http://www.iona.com/
	http://www.iona.com/

	84
	http://www.parallelit.com/
	http://www.parallelit.com/

	85
	http://www.aro.ie/
	http://www.aro.ie/

	86
	http://www.irelandtaxi.com/
	http://www.irelandtaxi.com/

	87
	http://www.bsa.org/ireland/
	http://www.bsa.org/ireland/

	88
	http://www.mediaone.ie/
	http://www.mediaone.ie/

	89
	http://www.iia.ie/
	http://www.iia.ie/

	90
	http://www.register.ie/
	http://www.register.ie/

	91
	http://www.domainregistry.ie/
	http://www.domainregistry.ie/

	92
	http://www.amarach.com/
	http://www.amarach.com/

	93
	http://business.adnet.ie/
	http://business.adnet.ie/

	94
	http://www.cedartreeireland.net/
	http://www.cedartreeireland.net/

	95
	http://www.calyco.net/
	http://www.calyco.net/

	96
	http://www.cobweb.ie/
	http://www.cobweb.ie/

	97
	http://www.futurasoft.com/
	http://www.futurasoft.com/

	98
	http://www.simplyit.ie/
	http://www.simplyit.ie/

	99
	http://www.mediahouse.ie/
	http://www.mediahouse.ie/

	100
	http://www.corkwebstudio.com/
	http://www.corkwebstudio.com/

	101
	http://www.bim.ie/
	http://www.bim.ie/


14.4 Appendix 4 - Automatic Redirects
40 sites included in the study with automatic redirects
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.chambersireland.ie/
	http://www.chambers.ie/

	2
	http://www.idaireland.com/
	http://www.idaireland.com/home/index.aspx

	3
	http://www.fightingblindness.ie/
	http://www.fightingblindness.ie/FB_mission
Statement.htm

	4
	http://www.dit.ie/
	http://www.dit.ie/DIT/Homepage/index.html 

	5
	http://www.ipa.ie/
	http://www.ipa.ie/content.asp?id=3 

	6
	http://www.ucc.ie/
	http://www.ucc.ie/en/ 

	7
	http://www.usi.ie/
	http://www.usi.ie/usi/asp/section.asp?s=1 

	8
	http://www.aib.ie/
	http://www.aib.ie/servlet/ContentServer?
pagename=AIB_Ireland/IHPHomepage 

	9
	http://www.creditunion.ie/
	http://www.creditunion.ie/publisher/index.jsp

	10
	http://www.gov.ie/daff/
	http://www.agriculture.gov.ie/

	11
	http://www.gov.ie/ag/
	http://www.attorneygeneral.ie/

	12
	http://www.gov.ie/defence/
	http://www.defence.ie/defence/dmaster.nsf/
home?openpage

	13
	http://www.gov.ie/educ/
	http://www.education.ie/home/home.jsp?
pcategory=27173&ecategory=27173
&language=EN

	14
	http://www.gov.ie/finance/
	http://www.finance.gov.ie/ViewDoc.asp?
fn=/home.asp

	15
	http://www.gov.ie/iveagh/
	http://foreignaffairs.gov.ie/

	16
	http://www.doh.ie/
	http://www.dohc.ie/

	17
	http://www.justice.ie/
	http://www.justice.ie/80256DFD00637EE0
/vWeb/pcSSTY5UBER3-en

	18
	http://www.gov.ie/taoiseach/
	http://www.taoiseach.gov.ie/index.asp

	19
	http://www.gov.ie/tourism-sport/
	http://www.arts-sport-tourism.gov.ie/

	20
	http://www.nwhb.ie/
	http://www.nwhb.ie/internet/default.asp

	21
	http://www.ntl.ie/
	http://www.ntl.com/locales/ie/en/

	22
	http://www.concern.ie/
	http://www.concern.net/indexD.php

	23
	http://www.paddypower.com/
	http://www.paddypower.com/bet

	24
	http://www.eircom.ie/
	http://www.eircom.ie/cgi-bin/bvsm/bveircom
/mainPage.jsp

	25
	http://www.aerlingus.com/
	http://www.aerlingus.com/cgi-bin/obel01im1
/index.jsp

	26
	http://www.aer-rianta.ie/
	http://www.aer-rianta.ie/AR_Corporate/live/Lv_pres_Gen
Template.asp?strPage_Name=CR_
Welcome

	27
	http://www.buseireann.ie/
	http://www.buseireann.ie/site/home/

	28
	http://www.dublinbus.ie/
	http://www.dublinbus.ie/home/

	29
	http://www.irishrail.ie/
	http://www.irishrail.ie/home/

	30
	http://www.sfi.ie/
	http://www.sfi.ie/home/index.asp

	31
	http://www.cbhok.com/
	http://www.hok.ie/

	32
	http://www.alphyra.ie/
	http://www.alphyra.ie/home/

	33
	http://www.microsoft.com/ireland/
	http://www.microsoft.com/ireland/
default.aspx

	34
	http://www.sun.ie/
	http://ie.sun.com/

	35
	http://www.itupgrade.ie/
	http://www.itupgrade.ie/ITUpGrade/
home.asp

	36
	http://www.goldenpages.ie/
	http://www.goldenpages.ie/Search.asp

	37
	http://www.taxicabireland.com/
	http://www.irelandtaxicabs.com/

	38
	http://www.labyrinth.ie/
	http://web.btireland.ie/home/index.asp

	39
	http://www.webbusters.com/
	http://www.interactivereturn.com/

	40
	http://www.thecia.ie/
	http://www.fbi.ie/index.html


14.5 Appendix 5 – Link Redirect
One site with a redirect link
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.gov.ie/tec/
	http://www.transport.ie/


14.6 Appendix 6 – Replaced URL
10 sites where replacement URLs were available
	
	Original URL from WARP (2002) Appendix H
	URL used in current study

	1
	http://www.ealga.ie/
	http://www.pobail.ie/en

	2
	http://193.120.124.98/
	http://www.irishstatutebook.ie/

	3
	http://www.corkcoco.com/
	http://research.ilikecake.net/corkcoco.htm

	4
	http://www.postoffice.ie/
	http://www.anpost.ie/

	5
	http://www.digifone.ie/
	http://web.o2.ie/

	6
	http://www.ryanair.com/
	http://www.ryanair.com/site/SK/

	7
	http://www.scout.ie/
	http://www.scouts.ie/

	8
	http://www.compaq.ie/
	http://welcome.hp.com/country/ie/en/
welcome.html

	9
	http://www.desktopireland.com/
	http://www.visualartscentre.com/

	10
	http://www.tdhinteractive.ie/
	http://pearlaudiovisual.com


14.6.1 Ealga / Pobail

The Ealga website is no longer available. The Ealga website was originally the website of the Department of Arts Heritage Gaeltacht and The Islands. This Department was replaced in part by the Department of Community, Gaeltacht and Community Affairs, whose website is pobail.ie. The English language page was used instead of the index page as the index page merely had a choice of English or Irish and therefore was not indicative of the site.

14.6.2 http://193.120.124.98 / Irish Statute Book

WARP accessibility project Appendix A identifies this IP address to be the Irish Statute Book website, however no site exists at this address. Using Google to search for ‘Irish Statute Book’ yielded the domain address http://www.irishstatutebook.ie/ which was used for the study.

14.6.3 Cork County Council

http://www.corkcoco.com/ has no website at that address. WARP accessibility project Appendix A identifies this domain name to be Cork County Council. Using Google to search for ‘Cork County Council’ yielded the domain address http://www.corkcoco.ie/. 
14.6.4 Post Office / An Post

http://www.postoffice.ie/ has no website at that address. WARP accessibility project Appendix A identifies this domain name to be An Post, the Irish postal service. Using Google to search for ‘An Post’ yielded the domain address http://www.anpost.ie/, the address used for the study.

14.6.5 Digifone / O2

http://www.digifone.ie/ has no website at that address. WARP accessibility project Appendix A identifies this domain name to be Digifone. Using Google to search for ‘Digifone Ireland’ reveals that Digifone is now known as O2 Ireland (http://en.wikipedia.org/wiki/O2_Ireland). Searching for ‘O2 Ireland’ in Google returns http://web.o2.ie/ as a valid domain for O2.
14.6.6 Ryanair

The ryanair.com homepage redirects to http://www.ryanair.com/site/EN/ on loading, however WebXact had trouble validating this page. WebXact was able to assess http://www.ryanair.com/site/SK/ which is the Scandinavian language version and therefore this page was used in the study for the WebXact analysis. However, for any checkpoints relating to language, the English language version war used.

14.6.7 Scout

http://www.scout.ie/ has no website at that address. WARP accessibility project Appendix A identifies this domain name to be Federation of Irish Scout Associations. Searching Google for ‘Federation of Irish Scout Associations’ reveals several scouting sites, none of which are the ‘Federation’. Further reading (http://www.scouts.ie/?Page=historycsi.php) reveals that in 2003 two scouting units joined together to form Scouting Ireland with a website at http://www.scouts.ie/ so this URL was used as a replacement for the original http://www.scout.ie/.

14.6.8 Compaq / HP

http://www.compaq.ie/ has no website at that address. Searching Google with ‘Compaq merger’ reveals a merger with Hewlett Packard (http://www.ciol.com/content/special/hpCompaq/). Searching ‘HP Ireland’ on Google returns the URL http://welcome.hp.com/country/ie/en/welcome.html which is used for the study.
14.6.9 Desktop Ireland / Visual Arts Centre

http://www.desktopireland.com/ holds a page stating that the domain is for sale.  Searching ‘desktopireland’ in Google returned a link to the Enterprise Ireland website (http://www.nsd.ie/htm/its/search_alpha.php3?id=911&letter=d) which named XXX as a director. Searching ‘XXX’ in Google yielded the domain XXX. This site has very little content but the contacts page reveals XXX to be at the Visual Arts Centre which has the domain name http://www.visualartscentre.com/. The site was created by DesktopIreland, and was selected for use in the study.

14.6.10 TDH Interactive / Pearl Audio Visual

http://www.tdhinteractive.ie/ has no site at that address. Searching Google for tdhinteractive.ie returns a link to the WHOIS site (http://whoisireland.com/tdhinteractive.ie.html). This page returns an IP address of 212.69.197.11. Placing this address into a browser window returns a website for Pearl Audio Visual. Rolling over the contact us link at the bottom of the webpage reveals an email address of info@pearlaudiovisual.com. The URL http://pearlaudiovisual.com returns the same site and this domain name is used in the study.

14.7 Appendix 7 - Blind Impairment Checkpoints
Checkpoints Relating to Blind Impairment

1.1 Provide a text equivalent for every non-text element
1.2 Provide redundant text links for each active region of a server-side image map
1.3 Until user agents can automatically read aloud the text equivalent of a visual track, provide an auditory description of the important information of the visual track of a multimedia presentation
1.4 For any time-based multimedia presentation (e.g., a movie or animation), synchronize equivalent alternatives (e.g., captions or auditory descriptions of the visual track) with the presentation
1.5 Until user agents render text equivalents for client-side image map links, provide redundant text links for each active region of a client-side image map
3.1 When an appropriate markup language exists, use markup rather than images to convey information
3.2 Create documents that validate to published formal grammars
3.3 Use style sheets to control layout and presentation
3.5 Use header elements to convey document structure and use them according to specification
3.6 Mark up lists and list items properly
3.7 Mark up quotations. Do not use quotation markup for formatting effects such as indentation
4.1 Clearly identify changes in the natural language of a document's text and any text equivalents (e.g. captions)
4.3 Identify the primary natural language of a document
5.1 For data tables, identify row and column headers
5.2 For data tables that have two or more logical levels of row or column headers, use markup to associate data cells and header cells
5.3 Do not use tables for layout unless the table makes sense when linearized. Otherwise, if the table does not make sense, provide an alternative equivalent (which may be a linearized version).
5.4 If a table is used for layout, do not use any structural markup for the purpose of visual formatting
5.5 Provide summaries for tables
5.6 Provide abbreviations for header labels
6.1 Organize documents so they may be read without style sheets. For example, when an HTML document is rendered without associated style sheets, it must still be possible to read the document
6.2 Ensure that equivalents for dynamic content are updated when the dynamic content changes
6.3 Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off or not supported. If this is not possible, provide equivalent information on an alternative accessible page
6.4 For scripts and applets, ensure that event handlers are input device-independent
6.5 Ensure that dynamic content is accessible or provide an alternative presentation or page.
7.4 Until user agents provide the ability to stop the refresh, do not create periodically auto-refreshing pages.
7.5 Until user agents provide the ability to stop auto-redirect, do not use markup to redirect pages automatically. Instead, configure the server to perform redirects.
8.1 Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies if functionality is important and not presented elsewhere
9.1 Provide client-side image maps instead of server-side image maps except where the regions cannot be defined with an available geometric shape
9.2 Ensure that any element that has its own interface can be operated in a device-independent manner
9.3 For scripts, specify logical event handlers rather than device-dependent event handlers
9.4 Create a logical tab order through links, form controls, and objects
9.5 Provide keyboard shortcuts to important links (including those in client-side image maps), form controls, and groups of form controls
10.1 Until user agents allow users to turn off spawned windows, do not cause pop-ups or other windows to appear and do not change the current window without informing the user
10.2 Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned
10.3 Until user agents (including assistive technologies) render side-by-side text correctly, provide a linear text alternative (on the current page or some other) for all tables that lay out text in parallel, word-wrapped columns
10.4 Until user agents handle empty controls correctly, include default, place-holding characters in edit boxes and text areas
10.5 Until user agents (including assistive technologies) render adjacent links distinctly, include non-link, printable characters (surrounded by spaces) between adjacent links
11.1 Use W3C technologies when they are available and appropriate for a task and use the latest versions when supported
11.2 Avoid deprecated features of W3C technologies
11.3 Provide information so that users may receive documents according to their preferences (e.g., language, content type, etc.)
11.4 If, after best efforts, you cannot create an accessible page, provide a link to an alternative page that uses W3C technologies, is accessible, has equivalent information (or functionality), and is updated as often as the inaccessible (original) page.
12.1 Title each frame to facilitate frame identification and navigation
12.2 Describe the purpose of frames and how frames relate to each other if it is not obvious by frame titles alone
12.3 Divide large blocks of information into more manageable groups where natural and appropriate
12.4 Associate labels explicitly with their controls.
13.1 Clearly identify the target of each link
13.2 Provide metadata to add semantic information to pages and sites
13.3 Provide information about the general layout of a site (e.g., a site map or table of contents)
13.4 Use navigation mechanisms in a consistent manner
13.5 Provide navigation bars to highlight and give access to the navigation mechanism
13.6 Group related links, identify the group (for user agents), and, until user agents do so, provide a way to bypass the group
13.8 Place distinguishing information at the beginning of headings, paragraphs, lists, etc.
13.10 Provide a means to skip over multi-line ASCII art
14.2 Supplement text with graphic or auditory presentations where they will facilitate comprehension of the page
14.3 Create a style of presentation that is consistent across pages
14.8 Appendix 8 - Partially Sighted Checkpoints
Checkpoints Relating to Partially Sighted Impairment

1.1 Provide a text equivalent for every non-text element
2.2 Ensure that foreground and background color combinations provide sufficient contrast when viewed by someone having color deficits or when viewed on a black and white screen.
3.3 Use style sheets to control layout and presentation
3.4 Use relative rather than absolute units in markup language attribute values and style sheet property values
6.1 Organize documents so they may be read without style sheets. For example, when an HTML document is rendered without associated style sheets, it must still be possible to read the document
7.3 Until user agents allow users to freeze moving content, avoid movement in pages
14.9 Appendix 9 - Colour Blind Checkpoints
Checkpoints Relating to Colour Blind Impairment

2.1 Ensure that all information conveyed with color is also available without color, for example from context or markup
2.2 Ensure that foreground and background color combinations provide sufficient contrast when viewed by someone having color deficits or when viewed on a black and white screen.
3.3 Use style sheets to control layout and presentation
6.1 Organize documents so they may be read without style sheets. For example, when an HTML document is rendered without associated style sheets, it must still be possible to read the document
14.10 Appendix 10 - Deaf & Hearing Impaired Checkpoints
Checkpoints Relating to Deaf & Hearing Impairment

1.4 For any time-based multimedia presentation (e.g., a movie or animation), synchronize equivalent alternatives (e.g., captions or auditory descriptions of the visual track) with the presentation
6.2 Ensure that equivalents for dynamic content are updated when the dynamic content changes
6.5 Ensure that dynamic content is accessible or provide an alternative presentation or page.
14.1 Use the clearest and simplest language appropriate for a site's content
14.11 Appendix 11 - Mobility Impaired Checkpoints
Checkpoints Relating to Mobility Impairment

3.4 Use relative rather than absolute units in markup language attribute values and style sheet property values
6.4 For scripts and applets, ensure that event handlers are input device-independent
7.3 Until user agents allow users to freeze moving content, avoid movement in pages
9.2 Ensure that any element that has its own interface can be operated in a device-independent manner
9.3 For scripts, specify logical event handlers rather than device-dependent event handlers
9.4 Create a logical tab order through links, form controls, and objects
9.5 Provide keyboard shortcuts to important links (including those in client-side image maps), form controls, and groups of form controls
10.2 Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned
11.4 If, after best efforts, you cannot create an accessible page, provide a link to an alternative page that uses W3C technologies, is accessible, has equivalent information (or functionality), and is updated as often as the inaccessible (original) page.
12.4 Associate labels explicitly with their controls.
13.3 Provide information about the general layout of a site (e.g., a site map or table of contents)
13.5 Provide navigation bars to highlight and give access to the navigation mechanism
14.12 Appendix 12 - Cognitive Impaired Checkpoints
Checkpoints Relating to Cognitive Impairment

1.1 Provide a text equivalent for every non-text element
3.5 Use header elements to convey document structure and use them according to specification
4.2 Specify the expansion of each abbreviation or acronym in a document where it first occurs
6.2 Ensure that equivalents for dynamic content are updated when the dynamic content changes
6.5 Ensure that dynamic content is accessible or provide an alternative presentation or page.
7.1 Until user agents allow users to control flickering, avoid causing the screen to flicker
7.2 Until user agents allow users to control blinking, avoid causing content to blink (i.e., change presentation at a regular rate, such as turning on and off)
7.3 Until user agents allow users to freeze moving content, avoid movement in pages
10.1 Until user agents allow users to turn off spawned windows, do not cause pop-ups or other windows to appear and do not change the current window without informing the user
10.4 Until user agents handle empty controls correctly, include default, place-holding characters in edit boxes and text areas
11.3 Provide information so that users may receive documents according to their preferences (e.g., language, content type, etc.)
11.4 If, after best efforts, you cannot create an accessible page, provide a link to an alternative page that uses W3C technologies, is accessible, has equivalent information (or functionality), and is updated as often as the inaccessible (original) page.
13.1 Clearly identify the target of each link
13.2 Provide metadata to add semantic information to pages and sites
13.3 Provide information about the general layout of a site (e.g., a site map or table of contents)
13.4 Use navigation mechanisms in a consistent manner
13.5 Provide navigation bars to highlight and give access to the navigation mechanism
13.7 If search functions are provided, enable different types of searches for different skill levels and preferences
13.8 Place distinguishing information at the beginning of headings, paragraphs, lists, etc.
14.1 Use the clearest and simplest language appropriate for a site's content
14.2 Supplement text with graphic or auditory presentations where they will facilitate comprehension of the page
14.3 Create a style of presentation that is consistent across pages
14.13 Appendix 13 - Gantt Charts

Original Gantt Chart
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Final Gant Chart
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14.14 Appendix 14 – AccessibleIreland.Net
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Figure 89 - AccessibleIreland.net, on IE, at default text size
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Figure 90 - AccessibleIreland.net, on IE, with high-contrast option turned on
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Figure 91 - AccessibleIreland.net, on IE, at large text size
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Figure 92 - AccessibleIreland.net, on IE, submit site page
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Figure 93 - AccessibleIreland.net, on IE, on WebXact automatic testing page
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Figure 94 - AccessibleIreland.net accessibility how-to page for Checkpoint 1.1
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Figure 95 - AccessibleIreland.net, on Firefox, with style turned off
14.15 Appendix 15 – Original Proposal

NAPIER UNIVERSITY

SCHOOL OF COMPUTING

RESEARCH PROPOSAL

Student details
Name:
Vivienne Trulock
Matriculation no:
04005761
BSc or MSc:
MSc ITEC
Full-time/Part-time:  
Full-time
Telephone no: 

Project outline
Proposed title: A comparative investigation into Irish websites’ accessibility levels.

	Brief description of research area (150 words MAX)

The ‘WARP’ investigation (2002), into accessibility of Irish websites, identified that at least 94% of tested websites failed to meet the W3C WAI WCAG 1.0 level A standard. A communication from the EU Commission in September 2001, proposed an initiative dedicated to achieving accessibility of both public and private Web sites during the European Year of Disabled, 2003.
The research area will investigate Irish websites accessibility in 2005 by duplicating the 2002 study and drawing comparisons. In addition, the research will address limitations of the WARP study by examining the ‘user checks’.

Verification by disabled users is also a priority. The research will include building a gold standard dynamic website whereby disabled users can comment on and rate the sites. The results will be made available as an online resource.
The study will be completed by an investigation into both web designers’ and clients’ knowledge and interest in accessibility issues.


For software development projects please state:

Hardware you will use: 

Pentium 4, 2.4 GHz, 260 MB RAM, Broadband Internet Access.
Software you will use: 

Windows 2000, Dreamweaver MX, Fireworks MX, WebXACT (online), aDesigner (freeware), pavuk (open source), Microsoft Office 2003, IIS 5.0, 1asphost.com (free asp hosting/testing site) 
State one or two main questions your research will address
5. To what extent have the websites in the 2002 study addressed accessibility issues in the last 3 years?

6. To what extent do the WCAG 1.0 guidelines meet disabled user needs?

7. What, if any, recommendations can be proposed for version 2 of the WCAG guidelines?

8. What factors are inhibiting the accessibility movement in Ireland?

Give THREE key references to published work in your research area:
1. Disability Rights Commission. (2004). The Web: Access and Inclusion for Disabled People. 

2. McMullin, B. (2002). WARP: Web Accessibility Reporting Project Ireland 2002 Baseline Study.

3. Takagi, H., Asakawa, C., Fukuda, K. & Maeda, J. (2004) Accessibility Designer: Visualizing Usability for the Blind
Unpublished:

1. Lazar, J., Dudley-Sponaugle, A. & Greenidge, K. (in press) Improving web accessibility: a study of webmaster perceptions.

	Please complete the following project outline, using the emboldened text as a framework.
The idea for this research arose from….

1. Initial exposure to accessibility issues during Web Design and Development module coursework 1 in Semester 1 – testing coursework website with ‘Bobby’.

2. Further investigation of accessibility issues during Web Design and Development module coursework 2 while writing an essay entitled “An Analysis of Accessibility Issues for Disabled Web-Users” available at http://www.dcs.napier.ac.uk/~mm/socbytes/feb2005/1D.html
3. Creation of gold standard accessible site for group project in Semester 2 gave further insight into other accessibility issues - http://edinburgh-tour.com/
4. Consideration of job prospects where web accessibility will soon be a legal requirement in Ireland.

The aims of the project are as follows:

1. Compare current accessibility levels of 214 Irish sites with their 2002 rating to ascertain what, if any, improvements in accessibility levels have been made.

2. Compare post user check accessibility levels with automatic testing results to ascertain how far out the original estimates might have been, and to gain a more accurate picture of WCAG 1.0 compliance.

3. Create a user feedback site for constructive criticism of website design to evaluate the success of WCAG 1.0 guidelines in addressing the accessibility issue.

4. Compare user feedback with post user check accessibility levels to create recommendations for WCAG 2.0.
5. Investigate why accessibility levels are at the current standard by surveying designers, clients and training institutions on their knowledge of and interest in accessibility issues.
The software development/design work/other deliverable of the project will be:

The creation of an AAA gold standard accessible dynamic website which will allow disabled users to respond online to accessibility problems they have encountered on the analysed sites.
The project will involve the following research/field work/experimentation/evaluation:

1. Automatic and manual testing, and analysis of, 214 Irish websites using the WCAG 1.0 guidelines.

2. Evaluation and comparison of user feedback with original accessibility analysis.

3. Construction and analysis of accessibility related surveys.
The project is being undertaken in collaboration with…

Officially, I am conducting the project on my own, however I intend to contact various disabled persons associations with a view to promoting the website and eliciting user feedback from their members.

The main difficulty foreseen is ….

1. Using the ‘pavuk’ software which Dr. McMullin used in his research. Getting a copy of this software, learning how to use it and configuring it so that the results gained are comparable will be a major issue.

2. Lack of interest in the site by disabled people may make it impossible to draw comparative conclusions.

3. Poor response levels from survey may make it difficult to draw conclusions.


Supervision
The following person has agreed to supervise this work: 

Richard Hetherington
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