Evaluating the Usability of Online Accessibility Information
A study carried out for Techdis by the Digital Media Access Group, School of Computing, University of Dundee.

Published June 2006.
Authors: David Sloan, Anna Dickinson, Nicola McIlroy, Lorna Gibson.
Table of Contents

4Introduction


4About the Authors


4Acknowledgements


5Background


7Research Aims


8Study 1: Expert Review of Online Accessibility Information


8Methodology


8Choice of Sites


10Data Recording and Analysis


11Results


11Overall Performance


11Specific Areas of Focus


19Summary


20Caveat


21Study 2: User Evaluations


21Methodology


21General aims


21Evaluation Design


22Evaluation format


23Participants


23Experience in using the Web


23Awareness of accessibility


24Results


24Overall


25Participant performance


30Discussion and Conclusions


30Key observations – Expert Review


30Accessibility information is often hard to find


30Accessibility information is usually presented as technical information


30Key observations – User Evaluations


30Limited awareness of the concept of accessibility adjustments


31Over-optimistic assumption of user knowledge


31Comparison with previous work


31Recommendations


32For Web developers


33For researchers


35References


37Appendix 1: Automated Accessibility Review of Pages


39Appendix 2: User Evaluation Protocol




Introduction
The importance of Web site accessibility has been underlined both by legislative obligations and the demonstrable benefits that result for disabled and other site users alike.

In an effective model of Web accessibility, responsibility is shared by the Web site designer, browsing tool manufacturers and developers of the software used to create Web sites and Web content. However, this also relies on end-users taking on a degree of responsibility - in knowing what adjustments are required to suit their own access needs, and how these adjustments can most effectively be made.
In practice, though, the issue of user responsibility is challenging on a number of accounts. From a technical perspective, there is a wide variation in quality of the accessibility of Web sites, and in the accessibility support of browsing technologies available to users. There is also a lack of awareness amongst users, in terms of what changes are needed to help them better access on-line information and what changes can be made, as well as the need for a degree of technical knowledge in terms of how these changes can be made. 

This lack of user awareness has led to a frustration amongst many developers who design Web sites, following standards and guidelines, and yet still hear of difficulties experienced by people trying to use their sites, through users’ lack of awareness of what steps they can take to improve accessibility, and limitations of browsers and assistive technologies. The difficulty is that many of these Web users who acquire an impairment-related accessibility problem simply do not have the technical knowledge necessary to make the relevant accommodation – assuming they know the accommodation can be made in the first place.
Many Web sites now offer accessibility information through an Accessibility Statement - a specific page on the site devoted to accessibility. But can the effective provision of on-line advice on accessibility enhance the accessibility of Web sites for disabled and elderly people? If so, how can Web site developers and designers best present accessibility information so that it will actually be of use to the site’s target users?

This research project looked at the nature, quality and effectiveness of online accessibility statements, with the aim of developing a set of guidelines for effective provision of accessibility advice. The research combined expert analysis of a selection of accessibility statements taken from UK Web sites with a programme of user evaluations.
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Background

Many disabled and older people who may encounter accessibility problems when using the Web experience a decline in physical, sensory or cognitive capability. Most commonly, decline will occur in more than one of these capabilities. This decline may be sharp, but is more likely to be gradual, and in addition to this general trend of reduced capability, an individual’s capabilities are likely to fluctuate on a daily basis [1]. So, for older and disabled people who do use the Web, and wish to continue to do so, there is a need to provide information to support accommodation of their changing capabilities, so that they can independently configure aspects of display or interaction style to compensate for these dynamic changes in ability.

We cannot assume that an individual, on encountering difficulties in using a Web site, will suddenly realise they have a disability and take the necessary steps to compensate for the access barriers that are introduced as a result. In particular, it is unlikely that most Web users will have the advance knowledge of the most appropriate accessibility features present at operating system, browser and Web site levels, let alone the awareness and ability to find and make the necessary changes [2].

This means there is a paradox whereby accessibility features exist to compensate for barriers that may be encountered by a gradual reduction in, for example, visual acuity or manual dexterity, but the knowledge of these accessibility features is not present amongst those people to whom it is most urgently relevant.

Many reviews have taken place of the accessibility of Web sites - for example [3, 4, 5, 6], but none of these have specifically focused on the quality of the accessibility information provided by the sites under review. Resources focusing on writing accessibility statements are scarce. One exception is the highly-respected online introduction to Web accessibility, Dive into Accessibility [7]. In this resource, author Mark Pilgrim recommended the provision of an accessibility statement, and encouraged the use of the Dive into Accessibility site’s accessibility statement as a template.
More recently, Gez Lemon published an article [8] outlining the qualities of an effective accessibility statement. In this article, Lemon noted that while many accessibility statements provide technical descriptions of accessibility that may be familiar to Web developers, these descriptions are likely to be of less use to end users than practical advice on taking advantage of these features.

Researchers at City University surveyed 250 e-commerce Web sites for the presence of an accessibility statement and found that just 10 (4%) provided an online accessibility statement [9]. In the US, an analysis was carried out of technical information present in published accessibility statements of several educational institutions [10], while a similar comparison was made of published accessibility policies of UK universities [11]. The latter study suggested advice for effective provision of an online accessibility statement, but none of the three studies included work on establishing the usefulness of the accessibility information presented. 
This lack of detailed research into the effectiveness of accessibility advice provision may partly be attributed to the fact that in the current de facto standard for Web accessibility, version 1.0 of the W3C Web Content Accessibility Guidelines [12], the provision of an accessibility page is not specifically required in order to ensure a Web site’s accessibility. In our experience, it seems that many instances of online accessibility advice is presented either as a legal statement aimed at stating general policy towards avoiding unlawful discrimination against disabled people, or is a technical statement of the technologies used in the creation of the Web site and steps taken to validate the quality of that content. While these approaches seem to adequately describe a typical ‘Accessibility Statement’, neither of these approaches, we suggest, is focused towards actual site users seeking information on optimising the site’s accessibility.

This is unfortunate. The provision of accessibility information on a Web site, in particular information that is user-centred, providing people who have begun to experience accessibility barriers, has enormous potential in helping to address this problem. It can offer immediate and practical advice on making the necessary changes to allow continued use of the site, and also and act as a stable reference of information that can be bookmarked and used on other occasions. Many Web sites do currently provide accessibility statements as part of the site’s content, but our experience is that these pages overwhelmingly do not present the relevant information, in an appropriate and user-focused way.

Research Aims

This paper describes research that was conducted with the aims of:

1. Establishing the extent to which the presence of online accessibility advice provided by a Web site can help people who might encounter accessibility problems when trying to use the site:
2. Identify the factors that impact on the success of the accessibility advice in supporting users in adjusting the site’s display or functionality to suit their own needs.
3. Assuming that the provision of on-line accessibility advice is indeed helpful, generating evidence-based guidance on the most effective provision of on-line accessibility information.
The research included two stages:

1. An expert analysis of the prominence and quality of online accessibility advice provided by a sample of UK Web sites covering a range of categories.

2. User evaluations of online accessibility advice with a selection of participants who may be potential beneficiaries of the information provided.

The findings of the two stages were compared to assess the degree to which those pages deemed to perform well in the expert review also performed well in the user evaluations. From these findings, a set of characteristics for best practice in the provision of accessibility advice was established.
Study 1: Expert Review of Online Accessibility Information
The first phase of the research involved an expert review of a sample of accessibility information provided by Web sites of a number of UK organisations. The aim was to establish how well each site performed against what, in the absence of formal evidence-based guidance, might reasonably be assumed to be best practice in provision of user-centred accessibility information online.
The findings of the expert review would then be compared with Study 2: User Evaluations, to explore the relationship between sites that were rated highly by the expert review and sites that performed well in user evaluation.
Methodology
We selected 24 Web sites for the expert review, each of which provided some form of accessibility information within the site. We then analysed each site’s provision of accessibility information from three broad perspectives:

· Getting there – the ease of finding the accessibility information;
· What’s offered – the quality of information provided;
· Additional accessibility support – the extent and quality.
Given the hypothesis that accessibility pages are most effective as a place for users to find information to enhance their Web browsing experience, we were particularly interested to establish the extent to which the sites reviewed:
· supported this hypothesis, through providing user-focused task-oriented information, or 

· presented a general mission statement of awareness of accessibility issues, written from a perspective of being seen to be proactive in light of responsibility under disability discrimination legislation, or

· presented a technical description of work done, which would be of most relevance to other Web developers but of less use to Web users without technical knowledge.

Choice of Sites

Subject sites were randomly selected
, based on Web search engine results plus suggestions from researchers’ colleagues, from 6 broad categories (Financial, Governmental, Education, Commerce, Disability Advocate and Exemplars), and 4 Web sites were chosen to represent each category:

Financial organisations:

· Co-operative Insurance (CIS) (www.cis.co.uk)
· Nationwide (www.nationwide.co.uk)
· Lloyds TSB (www.lloydstsb.com)
· HSBC (www.hsbc.co.uk)
Governmental organisations:

· Department of Health (www.dh.gov.uk)
· Department of Work and Pensions (www.dwp.gov.uk)
· Scottish Executive (www.scotland.gov.uk)
· Direct Gov (www.direct.gov.uk)
Educational organisations:

· Wolverhampton Adult Education Service (www.aes.wolverhampton.gov.uk)
· Open University (www.open.ac.uk)

· Learn Direct Scotland (www.learndirectscotland.com)

· Loughborough University (www.lboro.ac.uk)

Retailers:
· Next (www.next.co.uk)

· John Lewis (www.johnlewis.co.uk)

· Marks and Spencer (www.marksandspencer.co.uk)

· Amazon (www.amazon.co.uk)

Disability advocates:

· Royal National Institute of the Blind (www.rnib.org.uk)

· AbilityNet (www.abilitynet.org.uk)

· Disability Rights Commission (www.drc-gb.org)

· Age Concern (www.ageconcern.org.uk)

Exemplars:

· Guild of Accessible Web Designers (www.gawds.org)

· Aviva
 (www.aviva.com)

· Pewsey Heritage Centre
 (www.pewsey-heritage-centre.org.uk)
· Norwich and Peterborough Building Society
 (www.norwichandpeterborough.co.uk)

The Exemplars category was chosen to ensure that the study included a selection of Web sites independently identified as having a high level of accessibility. Each site chosen had either received an award for accessibility, or in the case of the Guild of Accessible Web Designers represented an organisation promoting Web accessibility. In addition to the Exemplars, it was also anticipated that the sites in the Disability Advocates category would also perform particularly well in the study.
Data Recording and Analysis

Each site was accessed during November-December 2005. To guide analysis, data was recorded based on a number of checkpoints we identified as potentially valuable indicators of the quality of the information provided:

1. The steps required to navigate to the accessibility page: 
a. wording of the link(s) from the Home page to the accessibility page

b. location of these link(s), and

c. appearance of these link(s)

d. consistency of provision and appearance of these links across the subject site.
2. The extent and nature of the information provided. 
a. Presentation and structuring of information  – for example whether the information was provided on one or multiple pages, or on one page, in sections or ‘Frequently Asked Question’ style.
b. Breadth of accessibility issues covered, in terms of range of impairments covered, and range of browsers and assistive technologies referred to.
c. Nature of advice – for example whether instructions for changing browser settings were provided, or information on alternative provision of information where known accessibility barriers existed in the site, or advice on using additional features such as browser toolbars or assistive technologies.
d. Readability of the information, measured using the Flesch Reading Ease scale.
e. Subjective assessment of the pitch of the information and assumed prior knowledge. We did this by recording the extent and prominence of active information aimed at helping users perform specific tasks, such as altering visual display, relative to descriptive technical information such as guideline conformance or technologies used.
3. Supplementary accessibility information and support:
a. Presence of contact details encouraging reporting of accessibility problems or requests for information in alternative formats.
b. Presence of ‘bespoke’ accessibility features allowing direct manipulation of the appearance of the user interface, for example large print or alternative text/background colour schemes, or audio output of page content. Presence and location of any information highlighting these features, and how to use them, was also noted.
c.  Presence of links, in the context of the accessibility information, to other Web sites offering relevant information, advice and support.
We also recorded an indication of the accessibility of the accessibility pages: we used the web-based version of the Cynthia Says automated accessibility assessment tool to provide an overview of the accessibility of the pages viewed. We also manually checked the pages for presence of any potentially significant accessibility barriers
.
Screenshots were also captured of the main accessibility page for each subject site at the time of evaluation, as well as the text of the main content of the page.

For each site, once this data was recorded, two researchers independently scored the site’s performance on each checkpoint above,  using a simple three point scale – High, Medium, Low. These scores were then compared and combined to produce an indication of performance of the site against each of the three perspectives above.
Results
Overall Performance

In terms of the three perspectives (Ease of finding the accessibility information; Quality of information provided; and Additional accessibility support), we found the following

· Sites that performed particularly well across each perspective were the Disability Rights Commission and AbilityNet. 
· Sites that performed particularly poorly across each perspective were CIS, Amazon and Next.

Strong performers in specific perspectives were:

· Ease of finding the accessibility information: RNIB, AbilityNet, Age Concern.
· Quality of information provided: DRC, AbilityNet
· Quality and extent of additional support: Open University, AbilityNet
In terms of categories, the sites of Disability Advocates were rated as performing best (in each case, sites were awarded more ‘High’ ratings than ‘Low’ ratings). None of the sites in the Exemplar category performed particularly well in terms of the prominence or quality of the accessibility support they provided to site users.
Finance and Retail were the poorest performing categories.
Specific Areas of Focus
Ease of finding the page
Most sites did provide a link from the Home page to the accessibility page; but three sites (John Lewis, Nationwide, Amazon) did not. For these sites, users would therefore require to use a search facility or site map to find the information, or happen to find the link to the accessibility page from another internal page.
Many sites that did provide a link on the Home page positioned the link at the very bottom of the page, sometimes making it invisible without vertical scrolling at standard window (viewport) sizes. Some sites provided the link visually towards the top of the page, but in terms of tab order (keyboard focus) much further down the page. The most extreme example was the Direct Gov site, where the accessibility link appeared at the top of the page, but was 132nd in tab order (in other words 132 key presses were required to reach the link), most likely through Cascading Style Sheet positioning. Those sites that rated highly in this section (only two – Learn Direct Scotland and the Guild of Accessible Web Designers) provided the link at the top of other site pages and very early in tab order – although in the case of the Guild of Accessible Web Designers, this was only the case for the Home page.
All but four sites used the word ‘Accessibility’ for their link text – while this would seem to be the obvious term to use, it is anticipated that many potential users may be unfamiliar with the term ‘accessibility’ to describe what in their words might be “information to help you see the site more clearly” or “how to make it easy to get around the site when you have difficulty using the mouse”.
It is unclear what an appropriate term might be – but the four sites mentioned each used a variation of ‘Help’ in providing a link to the accessibility information provided: 
· Help (RNIB; Scottish Executive)

· Site Help (AbilityNet; Age Concern)

The DRC site included an Accessibility link on each page, but adjacent to this provided a separate “Access Options” link. On the Home page, there was also a link “Change the site settings to meet your needs”, which led to the same page as the Access Options link.

Most sites performed well in terms of consistency, indicating that the link to the accessibility information was present on each page of the site, and in the same location on each page. In addition to the sites noted as not providing a link to the information on their Home page, some sites (Next and Guild of Accessible Web Designers 
) provided only limited access to the accessibility information through links from certain pages. This is likely to significantly reduce the prominence of the accessibility information provided to people who may benefit from the information.

Additionally, while the link to the Wolverhampton Adult Education service accessibility information was present on each site page, it was found not to be accessible via the keyboard, as keyboard focus could not progress beyond the alternative colour scheme feature provided on each page.

The appearance of the link to the accessibility information was, ironically, a significant potential barrier. Clearly, in order for people to benefit from the accessibility information provided, it should be as easy as possible for them to get to that information. So we down-marked many sites where the link was either presented in small text or in a low-contrast colour scheme.

Colour and brightness contrast levels were checked against accepted minimum levels using the Colour Contrast Analyser tool
, while text size was considered ‘small’ if it was below 10 point size (using a Windows PC).
10 sites (42%) were found to present the link text in small-sized text and in a low contrast text/background colour scheme. 7 (29%) were judged to have presented text both in an appropriate size and contrast based on our definitions.
Quality of information provided

Presentation and structuring of information
Most sites (16, 66%) presented information on one page; the remainder split their accessibility information over two or more pages. Where sites presented accessibility information on multiple pages, this was generally along the lines of:

· providing specific information on display customisation information and/or features;

· technical information about the site’s development and testing;

· information about specific technologies used, such as Adobe PDF.
For three sites within the Financial category (CIS, LloydsTSB and Nationwide), the information provided on Web site accessibility was itself part of a broader provision of information on accessibility of the organisation’s services. Hence the Web accessibility information on these sites was accompanied by accessibility of the physical environment in which services are provided, and accessible communication (such as alternative formats for bank statements). In the case of the CIS site, the Web  accessibility information was one section of a general page on accessibility, and the information focused on what the Web  site enables customers to do, rather than information about the site’s accessibility.
Where accessibility information was presented on one page, some sites provided internal page navigation to allow navigation directly to the relevant section, but many did not. Additionally, some sites did not use HTML headings, preventing screen reader users from navigating from heading to heading.
Breadth of accessibility issues covered
We were keen to see accessibility information that covered a wide range of impairments, and their impact on Web access. In particular we looked for information that would be of use to people with:

· visual impairments (from no functional vision to colour deficit and low vision);
· hearing impairments;
· mobility impairment (from limited manual dexterity to severe physical disability);
· specific learning difficulty (such as dyslexia);
· learning disabilities
.
We also looked at the extent to which the information provided covered a range of browsing set-ups.

Table 1 summarises coverage of the different impairments in the information provided by subject sites; Table 2 summarises the extent of the information provided by individual sites, in terms of impairments covered.

Table 1 shows that most sites provided information specifically relating to visual impairment – this was generally advice on customising the display of the site, most commonly changing text size.

Advice for people with mobility impairment generally concentrated on providing information on keyboard shortcuts (in HTML, known as accesskeys). However, there was a general absence of more basic information on keyboard access, such as explaining how the Tab and Return keys enable keyboard navigation in most browsers.

Where we recorded a site as providing information for ‘specific learning difficulty’, this was generally when a site provided information on altering the display of the site (potentially of use to people with dyslexia) or other dyslexia-specific information.

The one site providing information relating to more severe learning disabilities was the Disability Rights Commission (DRC) site, which made information available in Easy Read format – including a separate version of the accessibility information. The DRC also was the only site to provide information for all impairments - it, along with the Loughborough University site was the only site to provide information for people with hearing impairments.

	Impairment
	Number of sites providing Web  accessibility information relating to that impairment

	Visual impairment
(from no functional vision to colour deficit and low vision)
	22 (92%)

	Hearing impairment
	2 (8%)

	Mobility impairment
(from limited manual dexterity to severe physical disability)
	14 (58%)

	Specific learning difficulty (such as dyslexia)
	6 (25%)

	Learning disability
	1 (4%)


Table 1: Coverage by subject sites of different disabilities

Note, however, that the breadth of impairments addressed by a particular page is not necessarily related to the extent of information the site provided for each impairment. 
	Number of impairments covered
	Number of sites

	5
	1

	4
	1

	3
	2

	2
	11

	1
	7

	0
	2


Table 2: Extent of coverage of impairments in accessibility advice
Where sites provided information for specific browsers, such as advice on changing the text size, this was most often targeted at Internet Explorer users (16 sites), Netscape (in various forms) was mentioned 10 times; Firefox and Opera were specifically mentioned just once each.
Readability of information
Readability was measured against the Flesch Reading Ease scale, using the readability facility provided by Microsoft Word. Text was copied from each Web page visited and pasted into a Word document.
For the Flesch Reading Ease scale, the higher the score, the more readable the text is likely to be. A rule of thumb quoted is that a score of 60 or above is considered a reasonable target to achieve for most Web content [13].
Accessibility information was presented in varying levels of readability: 

· Minimum level – 26.9;
· Maximum level – 72.4;
· Mean level – 53.2;
· Of the 24 sites reviewed, only 7 (29%) presented information at a readability level greater than 60. Wolverhampton Adult Education Service and Next both provided information with a reading ease greater than 70.
Note that an average reading ease figure was used for those sites which present accessibility information over multiple pages. It should also be noted that readability is not necessarily a positive indicator of the quality or extent of information provided.
Focus of information

If it is assumed that the primary audience of an accessibility page should be people who would benefit from advice and support, then it follows that the information provided should help this group take steps to improve the accessibility of the site through configuring their browser, using bespoke accessibility features or acquiring new browsing or assistive technology. Technical or legal information, such as steps taken to conform to guidelines or standards becomes information for reference by a secondary audience, rather than directly supporting users in making accessibility adjustments. 
With this assumption in mind, we assessed each subject site’s accessibility information for the balance between user-focus and technical description. Specific areas of interest included:
· What was the most prominent information provided?

· Was information presented as active instructions for completing accessibility related tasks, such as “how to make the text larger”, or “how to navigate the site without using a mouse”; or was information presented in a descriptive, passive style?
· To what extent was technical information provided, such as conformance with the W3C WCAG, or usage of particular HTML elements or design techniques?
· What assumptions were made about readers’ levels of technical knowledge?
· Were illustrations used, or were instructions provided in a text only form?
In general, there was a trend amongst pages assessed to present information in descriptive form, rather than actively supporting users in carrying out accessibility related tasks. In some cases, user-focused information was provided, but was not immediately obvious from the main accessibility page, or required technical knowledge in order to access it.
Specific areas of comment are presented below:
Balance of technical and user-focused information
Some pages kept technical information, such as guideline conformance or use of HTML element or attribute names, to a minimum, or presented it separate to information focused on users. Examples included the DRC, AbilityNet and RNIB. Also worthy of mention in this respect were the Scottish Executive page and Wolverhampton AES page, avoiding the HTML-centric term ‘access keys’ in favour of ‘shortcut keys’ and to ‘navigation using the keyboard’ respectively.
By contrast, several pages started by stating the aims of the site providers in terms of accessibility, and this was often defined by a WCAG conformance claim or HTML validation claim. This highly technical information was thus more prominent than any user-focused information further down the page. Examples included Aviva, Norwich and Peterborough, Open University, Scottish Executive, Pewsey Heritage Centre, Wolverhampton AES

Some pages provided very little relevant information – examples included CIS, Amazon, and Next.
Assumption of user knowledge

Many sites presented information based on certain assumptions of the user’s knowledge. In particular, several pages required users to know the name of their browser before presenting information. Examples included the RNIB, AbilityNet, Department of Work and Pensions, and Direct Gov.

It is acknowledged that instructions for carrying out accessibility related adjustments will vary from browser to browser; and many might expect this to be fundamental knowledge that all Web users should have. In practice, though, this cannot be assumed, particularly amongst less technically-aware users who might benefit most from learning about how they can configure their browser to support their accessibility needs – but who might also benefit from some advice on how to identify the browser they are using.
Level of task-focus of information
Several pages did present information grouped by user tasks, such as changing text size or browsing without the keyboard. Particularly clear examples included Age Concern, DRC, DWP and Direct Gov. The Loughborough University page grouped information by impairment, and then by tasks relevant to each impairment – however, this may reduce the prominence of potentially useful information if it is perceived to be allocated to a particular disability.
However, other sites were less task-focused in their approach to presenting information, and several presented information in highly descriptive form – in other words outlining, often in technical detail, the features of the site that had been included to support accessibility. In these pages, technical phrases and terms like “semantic markup”, “accesskeys” and “importing stylesheets” were frequently used without explanation. Examples included John Lewis, Marks and Spencer and Lloyds TSB. The Norwich and Peterborough page included highly technical information on guideline conformance, but did place this at the bottom of the accessibility page, where it would be less prominent to a user seeking support in using the site.
Most instructions for configuring browsers were presented only in text, and screenshots were rarely used to support the instructions provided. A notable exception was the advice provided by the DirectGov and AbilityNet sites, both of which used graphics to illustrate relevant aspects of the browser user interface being discussed in the page text.

Integration of bespoke accessibility features
NB The level of provision of bespoke accessibility features, and the arguments surrounding their merits, are discussed in the Quality and extent of supplementary accessibility features section.

For sites that provided bespoke accessibility features, there was inconsistency over the mention of these features in the accessibility information found. Some sites clearly described the function of the features the provided, including Norwich and Peterborough, 

Some pages clearly introduced and explained the use of bespoke accessibility features provided by the site. Examples included the DRC site, which integrated bespoke features into its accessibility advice while the Norwich and Peterborough and Wolverhampton AES site also referenced the bespoke features provided on each page. The Open University page also made reference to the bespoke feature it provided, but only in text form, and only in the context of supporting people with dyslexia, and not people with low vision.
Quality and extent of supplementary accessibility features

The presence of bespoke accessibility features, in other words features of a Web site that customise display, such as large text options, alternative stylesheets, audio output of page content, is currently a matter of some debate.
One argument is that Web users should acquire and apply the knowledge necessary to adjust a Web site to suit their own needs, rather than requiring Web site designers to anticipate and support their needs through possible duplication of browser functionality. Additionally, the provision of bespoke features may vary from site to site, with respect to behaviour and location on a page, and this is a potential source of confusion.
The opposing argument is that in practice, many people do not have the skills or awareness to identify how their access needs can be met through browser adjustment. This is partly due to a lack of awareness of the extent to which the appearance of a Web page can be changed – many users may assume that, like print content, the appearance cannot be altered. The current limitations in browser functionality, in terms of the extent and ease with which changes can be made, and variations in bespoke features and site design add complexity to the situation. In such a case it is argued that a feature of the site design enabling, for example, page background colour to be changed will be a more effective and immediate accessibility boon than what may be seen as complicated instructions for using the browser to do the same.
NB In this evaluation stage we did not consider the presence of an automatically generated text-only version of a Web site to be a bespoke accessibility feature if it was labelled as such. There is a general issue in that a separate text-only version of a site can be perceived as perpetuating segregation for disabled people. The limitations of an automatically generated text only version of a Web site is a topic that has been widely discussed in the literature. However it is acknowledged that there are certainly accessibility benefits of a visual display that enlarges text and reduces visual clutter – as many text-only generation tools do.
This debate is echoed in the sample sites approach to bespoke accessibility features:

· Nine sites provided bespoke accessibility features.

· Of these 9 sites, 6 directly referred to the bespoke accessibility feature(s) provided in the accessibility information; 3 did not mention the presence of these features.

· The bespoke features provided were:

· Large text alternative (6 sites. Open University – 4 alternative text size options; Disability Rights Commission – options to progressively increase and decrease text size plus large and extra large text size options; Scottish Executive – 4 alternative text size options; Learn Direct Scotland – 3 alternative text size options; Norwich and Peterborough Building Society – options to progressively increase and decrease text size; HSBC – limited options to increase and decrease text size)

· Text/background colour alternatives (4 sites. Disability Rights Commission – selected alternative colour schemes; AbilityNet – 3 alternative colour schemes; Learn Direct Scotland – a high contrast alternative; Wolverhampton Adult Education Service – 2 alternative colour schemes)

· Text-to-speech enabling of Web page content (3 sites. Department of Health; Disability Rights Commission; AbilityNet)

· Provision of some information in British Sign Language (1 site. DRC – Windows Media video clip)
· Some pages provided features that required JavaScript to be enabled – including the Open University, Scottish Executive and HSBC large text options and the AbilityNet, Learn Direct Scotland and Wolverhampton Adult Education Service alternative text/background colour schemes.
Nine sites provided links from their accessibility page to relevant accessibility information on other Web sites. These external links included Web sites of assistive technology providers, charitable organisations promoting Web accessibility, and pages providing advice on configuring browser and operating system settings for accessibility.
An additional 5 sites provided an external link only to the W3C Web Content Accessibility Guidelines. While the WCAG is obviously highly relevant to accessible design, and evaluation for accessibility, the guidelines are likely to be of limited use to users not knowledgeable in Web site design.

Encouragingly, all sites provided contact details of some form or another on their accessibility pages. For half the sites reviewed, this was limited to a Contact link to another page; however for the other 12, the accessibility information included a specific invitation to report (by email, phone and/or Web form) accessibility problems experienced.
Accessibility of pages

A number of potential accessibility barriers were found in many of the pages assessed, both during the manual inspection of pages and through checking with an automated accessibility checking tool.

Automated accessibility evaluation: Using the Cynthia Says accessibility checking tool (available at www.contentquality.com), the accessibility information pages of 5 sites was found not to reach WCAG Single A conformance level. In each case, the same Priority One checkpoint had not been met - checkpoint 1.1, “Provide an equivalent text alternative for every non-text element”.
As stressed earlier, an automated tool can check for only a subset of potential accessibility problems present, and full accessibility evaluation requires manual inspection. Nevertheless, it is encouraging to note that the tool reported no Priority One, Two or Three checkpoint failures in the accessibility pages of 5 sites – Department of Work and Pensions; Next; AbilityNet; Marks and Spencer; and Guild of Accessible Web Designers.

Results of the automated evaluation are presented in Appendix 1: Automated Accessibility Review of Pages.
NB One site (Scottish Executive) could not be evaluated using the tool, although there was no obvious technical reason for this.

Manual accessibility evaluation: during the expert review, a number of potential accessibility barriers were noted in the pages providing the accessibility information. Issue relating to the size and colour of link text have been discussed elsewhere; other issues found included:

· Missing or inappropriate alternative text for images (7 sites)

· Failure to use appropriate HTML (through <h1>, <h2> etc) to identify headings (10 sites)

· Links opening (without prior warning) the destination page in a new browser window (3 sites – in 2 cases the Accessibility page itself opened in a new browser window)

· JavaScript required for functionality (3 sites)

· Table with no column or row headers identified (1 site)

· Use of deprecated (non-standard) HTML code (4 sites)

Summary
The expert review identified a number of discussion points:

· Many sites made it potentially very difficult to find the accessibility information provided, through the availability, location and/or appearance of the link to the accessibility page. In particular the appearance of the link to the accessibility information page was often small, low-contrast text, at the very top or very bottom of the page, making it difficult to see.
· Most sites provided a consistent link to the accessibility page from other site pages, and in a similar position on each page.
· Many sites concentrated on providing information to support visual impairment. While some provided information on keyboard shortcuts, few provided basic advice on keyboard navigation of the site, such as how the Tab and Return keys can be used for intra- and inter-page navigation.
· Some sites had clearly separated information aimed at supporting users in adapting a site to their own specific needs, providing information such as instructions for configuring browsers to change the page display, and information of a more technical nature, such as guideline conformance or use of specific technologies. 
· However, for other sites, the most prominent information was highly technical, relating to guidelines conformance and/or describing in technical terms the accessibility features added to the site.
· There was also a tendency to present information by browser rather than by task. This implied an assumption that all users would know what kind of browser they were using.
· Some potential accessibility barriers were found in the pages reviewed, often contradicting policy set out in the pages themselves.
· While some sites concentrated on providing instructions for configuring browsers, others additionally provided bespoke accessibility features to improve site accessibility, allowing direct manipulation of the display of the site (such as large text, alternative colour schemes and text-to-speech options)
Caveat

Since no formal set of guidelines for providing Web accessibility information currently exists, the checkpoints against which the subject sites were assessed were selected based on our expectations of what might contribute to ensuring accessibility advice is easy to find and helpful. Additionally, conformance or non-conformance with specific checkpoints may have varying impact on the overall usability and usefulness of the advice provided. So, while we were guided by best practice in user-centred design and accessibility principles in developing our assessment framework, inevitably there is a degree of subjectivity in our assessment.

This means that the evaluation did not lead to a formal overall score for each site by summing its performance against each individual checkpoints, as this might lead to inappropriate statistical interpretation of our results – in particular the generation of a ‘league table’. Our aim instead was to provide descriptive details of where we felt subject sites performed particularly well or poorly, helping us to identify where design decisions can be taken to improve performance.
Study 2: User Evaluations

We sought to validate the results of Study 1, the Expert Review of Online Accessibility Information, by carrying out user evaluations of the usability of a selection of the sample accessibility pages. A key aim was to establish the extent to which those sites we had perceived as performing well in the expert review actually supported users in reality.

Methodology

General aims

The development of an evaluation methodology was extremely challenging. As noted, we identified the key beneficiaries of accessibility information as being people for whom a gradual or sudden decline in sensory, motor and/or cognitive ability resulted in them requiring information on how to adjust the way they use their computer.

We wanted to model as closely as possible the situation whereby a participant was in the position of having realised that, because of an impairment that has noticeably affected their ability to read and/or navigate, they needed to find some information to help improve their browsing experience, yet had no prior experience in seeking or applying accessibility solutions to suit their needs. This situation proved very challenging to create – given that as soon as someone is aware of what accessibility solutions are possible and what solutions they need, then this prior knowledge introduces a significant bias to the evaluation.
We briefly considered making adjustments to the quality of interaction or display, for example by using operating system settings to alter the behaviour of the mouse to simulate the effect of a minor tremor, or adjusting colour contrasts or text size, and asking participants to compensate for the adjustments made without telling them that the adjustments had been made at operating system level. This was quickly rejected on ethical grounds - we were concerned as to the potential reaction of participants on discovering they had what appeared to be noticeable problems using the computer (when in fact the problem was a simulation based on adjustments made prior to the evaluation). 

Instead, we decided to base the experiment on a scenario in which participants were asked what they would do if a friend was having trouble using the computer to access Web sites, either because of their sight or because of a difficulty in using the mouse. We specifically used the tactic of asking participants to think about a friend, so as to introduce more realism to the scenario, while encouraging them to look for information rather than accept the situation without taking any action.
Evaluation Design

Of the 24 Web sites that formed the sample for the Expert Review, we selected 12 for user evaluations. Of these 12, the sites were categorised into two groups of equal number:

A. 6 sites were seen as having performed particularly well in the Expert review

B. 6 sites were seen as having performed less well, but not very poorly.

Note that we did not choose the sites that performed very badly in the Expert review, as we considered that user evaluation of sites that had been identified as being clearly deficient in their provision of accessibility information would not be a worthwhile process. We were more concerned with establishing whether or not the sites we rated as higher performers were actually of use to the intended audience.

Given that this was an exploratory study, rather than a formal test of a hypothesis comparing multiple methods of providing information, we were keen that participants experienced several sites. Each participant was allocated 4 sites. In advance allocation of sites to participants, care was taken to ensure that as far as possible each of the 12 sites would be visited by at least 2 participants.
The evaluation included two tasks to be performed on each of the 4 sites:

1. Finding the accessibility page on the site in focus

2. Finding and using specific information within the accessibility page

It was expected that, if participants were to have difficulties with the evaluation tasks, they would have most difficulty with the first site they encountered, and as they acquired knowledge during the evaluation, their performance would improve with sites visited later on. In an attempt to reduce any such learning-effect bias, we varied the order in which sites were given to different participants, based on the categories A and B above.

Thus we varied the order in which the sites appeared – either A, B, B, A, or B, A, A, B.

For the second task, the researcher navigated in advance to the relevant accessibility page before asking the participant to complete the task. Where a site provided accessibility information over multiple pages, the researcher would open the page containing the relevant information for the task in hand.

The type of information being sought by each task was also varied. Of the four sites, participants were asked to find information on enlarging the text size for sites 1 and 3, and information on using the keyboard to browse for sites 2 and 4. These two tasks were again phrased to avoid technical descriptions of the information being requested, and were used as they were identified during the Expert Review as being the most common type of information provided by sites. They were also seen as ‘real world’ tasks that participants would most likely engage with, in comparison with a more technical request such as a request to find information on applying a user style sheet. 

NB: Even given the relative frequency with which information on text enlarging and keyboard access was provided, some sites in the sample of 12 used for user evaluations did not provide the information requested, and thus in some cases participants would be unable to successfully complete the task.
Evaluation format

The evaluations involved the following steps:

1. Completion of initial questionnaire, gathering data about participant’s usage of the internet, and establishing prior knowledge or experience of using accessibility solutions.

2. Task 1 – Find a page providing accessibility information, performed on each of the 4 sites in turn

3. Completion of short questionnaire based on performance of Task 1, and ranking of sites’ performance.
4. Task 2 – Find, on the currently displayed page, specific accessibility information, performed on each of the 4 sites in turn. (Note that for each site, the researcher navigated to the accessibility page in advance of this task.)
5. Completion of short questionnaire based on performance of Task 2, and ranking of sites’ performance.
6. Completion of semi-structured interview based on overall evaluation and including thoughts on the provision of accessibility information.

We were careful to avoid excessive use of the term ‘accessibility’ in our instructions and questions to the participant. While in the Web design world, it is easy to assume that the term is universally recognised as referring to disabled people and their ability to use Web sites, the term accessibility also has many other definitions, including the availability of the Web site from a networking or security perspective. For people who are not regular Web users, the term may also be unfamiliar.

Participants
16 participants took part in the study. Of this 16, 14 participants were aged over 60, none of whom had significant impairments, and who had some experience of using the Web, but did not consider themselves to be expert users. The reason for concentrating on this group – people without significant technical knowledge and who, due to the ageing process, might soon begin to experience the impact of declining capabilities – was that we identified them to be particularly likely potential beneficiaries of online accessibility advice.
Two ‘control’ participants were also included in the study, both of whom were aged under 60, and were regular and frequent Web users.

Experience in using the Web
Amongst participants, frequency of Web usage ranged from daily (5 participants, one of which was a control participant), to less than once a month (7 participants). In terms of Web experience, participants ranged from over 10 years’ Web use to less than one year, with most having used the Web for 3-7 years. Several participants indicated they mainly used a computer for other tasks such as word processing, in comparison to using it for Web access.
When asked what types of things they did online the responses varied from looking for information, internet banking, shopping, booking holidays and personal interest sites. Several used the Web for communication purposes.
The majority of participants indicated they access the Web at home. A small number of participants stated that they also access the Web from other places, such as at local community centres, the University of Dundee’s cyber café within the School of Computing, library or other Internet café.
Awareness of accessibility

In terms of awareness of accessibility features, and coping strategies for dealing with potential accessibility issues, the majority of participants (12) indicated that neither they nor anyone else makes adjustments to the computer and that no-one else makes adjustments to the computer for them. One participant stated that they knew how to alter the brightness of the screen. Two participants said they did make adjustments to make it easier to read what is on the screen; one stated that a friend had changed the configuration of an old computer for her (but she had difficulty finding where to do this herself).
In response to being asked what steps they might take to make what they see on screen easier to read, several participants described environmental changes rather than changes to the computer. For example, one participant said they would adjust the lighting around the computer, but “would not dare to do anything with the computer”. Two participants indicated that they used a magnifying glass with the computer to up the text-size, and one participant who wears glasses brought an additional pair of glasses which he wears when using his computer, and which he wore for the duration of the evaluation.

Some evidence of technological solutions was found. 8 participants described action in terms of making adjustments to the display of information on-screen, although often in general terms – for example “go to accessibility options”. However, most had previously indicated that they had never done this in practice. 

However, the majority of participants did not know that it was possible to change the text size using their Web browser. An illustration of this was given by a participant who copied and pasted text from a Web page into another application in order to make the text bigger.

This was an early indication of significant conceptual difficulties amongst participants, which in turn severely limited the success of the evaluation in generating meaningful quantitative information about the relative performance of the subject sites. It did, though, highlight the more general problem that appears to face many Web users in that there is a lack of knowledge in the extent of adjustments that can be made – and this may be portrayed as an unwillingness to explore how changes can be made to improve the accessibility of the browsing experience.
Results

Based on observed evaluations, we had hoped to be able to record success and failure criteria for each site in terms of how easy it was to find and understand the accessibility information provided. However, it was clear from observation that participants overwhelmingly had more fundamental problems in understanding the task in hand, and a significant amount of intervention by the researcher was required in more than one evaluation. Thus, objective recording of task performance was extremely difficult for some participants.
Some evaluations involved more than one participant. While originally individuals were invited to take part, some brought a companion with them. Rather than ask the companion to leave, the researcher encouraged them to stay and contribute to the evaluation.

Additionally, while an initial attempt was made to ensure that each site was visited by more than one participant, and was visited in varying order during evaluations, evaluations proved difficult to schedule during the timescale available. As order of sites was pre-allocated to participant slots, this meant that some sites were accessed more frequently than others (see Table 3 and Table 4).

These limitations led us to accept that the key outcome of the evaluations would be a more general understanding of the issues, along with an indication by the participants of where they might expect accessibility information to be provided, and the nature and content of such information. The evaluations therefore were still of value, in providing a reminder of the challenge Web designers face, and pointers to possible areas of further investigation. In several cases, assumptions made in the Expert Review appeared to be confirmed by participant observations and comments.
Overall

Despite the limitations already noted, some general comments can be made:
· Participants found it very challenging locating the accessibility information presented on most subject Web sites.

· Once presented with the information, participants often had extreme difficulty understanding the information provided, particularly in terms of its level of technical focus.

· Where direct manipulation of the user interface was offered, this was generally welcomed in preference to instructions to adjust the browser to achieve a similar effect.

Participant performance
NB These results are presented for reference, and no statistically significant conclusions should be drawn from them.

The order of sites accessed by individual participants is shown in Table 3; and the frequency of visiting each site is shown in Table 4.

	Participant
	1st Site
	2nd Site
	3rd Site
	4th Site

	1
	DRC
	Next
	Lloyds TSB
	DWP

	2
	DoH
	Lloyds TSB
	Next
	RNIB

	3
	Aviva
	AbilityNet
	DRC
	Lloyds TSB

	4
	Aviva
	AbilityNet
	DRC
	Lloyds TSB

	5
	John Lewis
	DWP
	Direct Gov
	Nationwide

	6
	Direct Gov
	John Lewis
	Open University
	DoH

	7
	DWP
	Aviva
	Nationwide
	Direct Gov

	8
	AbilityNet
	Nationwide
	Aviva
	DRC

	9
	Lloyds TSB
	RNIB
	DoH
	John Lewis

	10
	Next
	Direct Gov
	AbilityNet
	Open University

	11
	Nationwide
	DRC
	RNIB
	Aviva

	12
	DRC
	Next
	Lloyds TSB
	DWP

	13
	DoH
	Lloyds TSB
	Next
	RNIB

	14
	RNIB
	Open University
	John Lewis
	AbilityNet

	15 (control)*
	Aviva 
	AbilityNet
	DRC
	Lloyds TSB

	16 (control)
	Open University
	DoH
	DWP
	Next


Table 3: Participants and order of sites visited
Table 3 and Table 4 show that there was an uneven distribution in the range and order of sites presented to participants. As such, no comparison of relative performance of specific sites should be drawn from the results.
	Site
	Order in which site was presented to participant

	
	1st
	2nd
	3rd
	4th

	AbilityNet
	1
	3*
	1
	1

	Aviva
	3*
	1
	1
	1

	Direct Gov
	1
	1
	1
	1 

	DoH
	2
	1*
	1
	1

	DRC
	2
	1
	3*
	1

	DWP
	1
	1
	1*
	2

	John Lewis
	1
	1
	1
	1

	Lloyds TSB
	1
	2
	2
	3*

	Nationwide
	1
	1
	1
	1

	Next
	1
	2
	2
	1*

	Open University
	1*
	1
	1
	1

	RNIB
	1
	1
	1
	2


Table 4: Order of usage of individual sites and frequency of occurrence
In Table 4, figures with an asterisk indicate that these sites were visited by a control participant. Note that some sites at certain order rankings were visited only by a control participant - namely the Open University as 1st site, the Department of Health (DoH) as 2nd site, the Department of Work and Pensions (DWP) as 3rd site, and Next as 4th site.
Finding the accessibility page

Table 5 shows that participants had significant difficulty in finding accessibility information on the sites given to them. Only one participant successfully found the accessibility information on all four of the sites presented to them; and four participants did not successfully complete this task for any of the sites they were given. As expected, the first site presented to participants was particularly problematic: 3 of the 16 participants successfully found the accessibility information on the first site they visited. Success rates improved gradually for subsequent sites, with 4 successes on the second site provided, and 6 successes on both the third and fourth sites provided.
	Participant
	Task completed?

	
	1st Site
	2nd Site
	3rd Site
	4th Site

	1
	No
	No
	No
	Yes

	2
	Yes
	No
	No
	Yes

	3
	No
	Yes
	Yes
	No

	4
	Yes
	Yes
	Yes
	Yes

	5
	No
	No
	No
	No

	6
	Yes (after second attempt)
	No
	Yes
	Yes

	7
	No
	No
	No
	No

	8
	No
	No
	No
	No

	9
	No
	No
	Yes
	No

	10
	No
	Yes
	No
	Yes

	11
	No
	No
	No
	No

	12
	No
	Yes
	No
	No

	13
	No
	No
	Yes
	No

	14
	No
	No
	Yes
	Yes

	15 (control)
	No
	Yes
	Yes
	No

	16 (control)
	Yes
	Yes
	Yes
	Yes


Table 5: Finding accessibility information – task completion
Participants were then asked to order the sites they had visited, in terms of ease of finding the accessibility information. Table 6 indicates that there was a wide range in preferred site, although this can partly be attributed to the low frequency of visit per site. In Table 6, some participants who did not successfully find any accessibility information did not rank site performance at all, while others specified only a partial order.

Note that this rating only relates to the ease of arriving at the accessibility information, and not the quality of information provided.
Finding and rating the information on the accessibility page

Participants experienced mixed fortunes when asked to locate specific information when shown the accessibility page for each of the four sites. Given that in most cases, the information was already available on the page, the number of instances of a participant considered not to have completed the task was surprisingly high.
Some participants who did not complete a task chose not to provide a rating (identified as n/a in Table 7). Interestingly, ratings given by participants did not always match with observed success in completing the task, and in some cases participants gave a high rating despite unsuccessfully completing the task. This a phenomenon observed by other researchers when working with older people to evaluate technology (discussed by Eisma et al. in [14]), and can lead to excessively positive feedback for an interface that has significant deficiencies.

The opposite situation was also true on occasion, where a participant found the information but rated the usefulness of the information poorly. Additionally, a scenario occurred on some occasions where a participant found the location of the information, but either appeared not to understand what was presented, or was not prepared to read the information, and thus assumed they had not completed the task.

	Participant
	Site ranking (1st = best, 4th = worst)

	
	1st
	2nd
	3rd
	4th

	1
	DWP
	DRC/Next
	Lloyds TSB

	2
	DoH
	Next
	RNIB
	Lloyds TSB

	3
	AbilityNet 
	DRC
	Aviva
	Lloyds TSB

	4
	Aviva
	AbilityNet
	DRC
	Lloyds TSB

	5
	No ranking specified

	6
	Direct Gov
	Open University/ DoH
	John Lewis

	7
	No ranking specified

	8
	No ranking specified

	9
	DoH
	RNIB/ Lloyds TSB/ John Lewis

	10
	Direct Gov 
	AbilityNet
	Next 
	Open University

	11
	No ranking specified

	12
	Next
	DRC/Lloyds TSB/DWP

	13
	Next
	Lloyds TSB
	DoH/RNIB

	14
	AbilityNet 
	John Lewis 
	Open University
	RNIB

	15 (control)
	DRC
	AbilityNet
	Aviva
	LloydsTSB

	16 (control)
	Open University
	DWP
	DoH
	Next


Table 6: Finding accessibility information – participant rating of sites
Comments on provision of information

In the final stage of the evaluation, and reflecting on their experiences, participants gave an interesting set of comments in relation to how accessibility information might be provided:

· Overwhelmingly, participants believed that provision of information helping people make adjustments to the way they access and view Web pages was a positive thing. Some cautioned that this would only be useful if the information was provided was easy to find and simple to follow, without too much technical content.

· In terms of what the information should cover, instructions on increasing text size and changing colour schemes were most commonly mentioned. Information on how to use the keyboard to navigate was also mentioned, although less frequently.

On being asked what the page of information should be called, many felt that the term ‘Accessibility’ was vague or confusing and should be replaced by an alternative term. There was widespread variation over what this term should be, however. Some participants felt that using a term such as “Help using this site” would be most appropriate, while others thought that an icon should be used in place of text for the link to the page. When asked, though, there was no consensus as to which icon should be used.
	Participant
	Completed? and Rating of usefulness of information (1 – poor, 5 – excellent)

	
	1st Site
	2nd Site
	3rd Site
	4th Site

	1
	Yes - 5
	Yes - 2
	Yes - 3
	Yes - 3

	2
	Yes - 3
	No - 1
	Yes - 1
	No - 1

	3
	Yes - 4
	Yes - 2
	Yes - 4
	No - 1

	4
	No - 2
	Yes - 4
	Yes - 5
	No - 1

	5
	Yes - 3
	No - 5
	No - 4
	Yes - 1

	6
	Yes - 1
	No - 1
	No - 1
	No - 1

	7
	No - n/a
	No - n/a
	No - 5
	No - n/a

	8
	No - 4
	No -
	No - 1
	Yes - 4

	9
	No - 1
	No - 1
	Yes - 2
	Yes - 2

	10
	No - 5
	Yes (with help) - 5
	No - 4
	Yes - 5

	11
	No - 1
	No - 2
	Yes - 3
	No - 1

	12
	No - 4
	Yes - 2
	Yes - 4
	No - 1

	13
	Yes - 5
	No - 1
	No - 1
	Yes - 4

	14
	Yes - 4
	No - 1
	Yes - 4
	Yes - 5

	15 (control)
	Yes - 3
	Yes - 3
	Yes - 4
	No - 1

	16 (control)
	Yes - 3
	Yes - 5
	Yes - 3
	Yes - 4


Table 7: Quality of information provided - task success and ease of use
Discussion and Conclusions

The aim of this programme of research was to investigate the ways in which accessibility information is currently provided by Web sites, and to identify, based on observation, design characteristics that can be applied by Web developers to ensure that end users have the best possible chance of accessing the information they need to improve their browsing experience.
As a recap, the following key observations can be made from our findings.

Key observations – Expert Review

Accessibility information is often hard to find

Sites frequently obscured the pathway to the accessibility information provided – often the accessibility link was visually very indistinct, through the way in which it is presented and/or the position on screen. This was not limited to visual obscurity – in some cases accessing the link would require significant amounts of keyboard tabbing. Since the target audience is likely to include people who are having increasing difficulty accessing and using Web content, the relative obscurity of the information that might help them is somewhat ironic.
It seems that for many sites, accessibility information is grouped along with other information such as copyright and privacy information – information that organisations may be legally required to provide but is considered of little interest to the user (often referred to in the UK as ‘the small print’), and as such is visually styled to be unobtrusive. However, this colloquial term betrays the problem of the approach – those who benefit from accessibility information need to be able to find it!
Accessibility information is usually presented as technical information

As we suspected, most accessibility information was presented from a technical standpoint, focusing on technical description of accessibility features and guideline conformance. This is likely to be a reflection of the understandable desire amongst site developers and providers to describe what they have done to improve accessibility for disabled visitors, given the generally disappointing levels of accessibility that continue to be found by Web site surveys.
Information was less frequently presented in task-focused manner – in the form of “how to” style information supporting specific accessibility related tasks.

Information was also often limited in terms of coverage of impairments and depth of advice, for example consisting only of a list of access key combinations, rather than more fundamental advice on keyboard usage.

Where bespoke accessibility features were provided, these were often not explicitly referenced in the text of the accessibility page.

Key observations – User Evaluations

Limited awareness of the concept of accessibility adjustments
Participants had significant difficulty with the concept of making accessibility changes. The task of adjusting the page appearance appeared to be alien to some participants, who seemed to assume that the appearance and behaviour of Web pages was fixed. 

Related to this was a sense that participants were unwilling to make adjustments to the computer, and therefore would be unlikely to explore menu options to find accessibility features. Participants who discovered direct manipulation was offered, for example by features that allowed text resizing, generally liked these features.
Over-optimistic assumption of user knowledge

Many sites presented information that required a user to know which browser they were using, when several participants appeared to be uncertain as to the difference between a browser and the operating system, let alone the name of the browser. This was not necessarily a sign of a lack of experience in using a Web browser – more an indication that the mental model formed by participants in order to help them use the Web did not include the browser as a critical and distinct tool necessary for the task.
Several participants expressed frustration at the level of what they saw as jargon used in the advice provided, to the point that some participants appeared to gloss over large amounts of text. Particpants also were united in calling for simple, clear and understandable information.
Participants identified some inconsistency between sites – in terms of location of the link to the accessibility page, extent and format of information provided, and in terminology used. One specific example was the interchanging of the terms ‘font’ and ‘text’.

Comparison with previous work

The only prior work of note aimed at providing guidance on writing accessibility information was, as previously mentioned, by Mark Pilgrim [7] and Gez Lemon [8]. While Pilgrim’s advice focused on providing a technical documentation of work done, and suggested that providing a reason for each accessibility feature is an optional extra, Lemon’s advice is more focused on supporting the user. His key recommendations can be summarised as:

1. The most prominent information should be a statement of commitment to accessibility by the site provider.
2. The rest of the page should focus on explaining to users how to take advantage of accessibility features provided, rather than describing the accessibility features.

3. The page should also describe accessibility barriers that exist in the site, and what steps can be taken to overcome them.

The findings of our research strongly support the validity of recommendation 2 above, and while the research found few instances of recommendation descriptions of accessibility limitations and alternatives which could be evaluated, we have no reason to reject the validity of this recommendation. The advice presented in recommendation 1 may, though, be less helpful to users than intended, as it suggests presenting as the most prominent information content that is less immediately helpful and may even be interpreted by some users as a vague and unfulfilled promise.

Recommendations

From the key observations of our research, a number of design recommendations can be made, which expand on Gez Lemon’s advice to include advice on guiding people to the accessibility information provided. We realise that some will argue that in terms of Web accessibility, Web designers should concentrate on site and page design, and leave education and awareness-raising to others, such as browser manufacturers and IT education providers.

However, we argue that most Web developers already familiar with Web accessibility and user-centred design principles should already be familiar with these recommendations, and implementation of these should not be unduly challenging.
These recommendations can be treated as design guidelines to be applied by Web developers in order to improve the visibility and quality of accessibility information provided on their Web sites. At the same time, application of these guidelines to Web sites could allow more formal evaluation to take place in order to refine the guidelines into a robust, evidence-based set of design guidelines that optimise the chances of users finding and acting on the information provided.

For Web developers
1. Provide a clear and consistent link to the Accessibility page, ideally at the top of each other page of the site. Use a larger than normal text size for the text of this link; ensure there is high contrast between text and background colours. Use a phrase such as “Help using this site” rather than “accessibility”.

NB – it is accepted that any recommendation that specifies a particular aspect of visual appearance may not be received kindly by all designers, given the popularity of the Web standards design philosophy that follows best practice in accessibility but promotes user tailoring of appearance to suit their own needs [15]. However, one should bear in mind that the very audience who needs this information are people who don’t yet know that they can make changes such as enlarging the text. This recommendation would be modified should a universal icon for accessibility information be developed.

2. Provide information in a simple, task-focused way. Match information to accessibility related tasks rather than descriptions of what has been done. In particular, arrange information so that it addresses how the text can be enlarged, text colours can be changed, and how the keyboard can be used for navigation. Information on where alternative formats of information are available is also valuable, and should be provided. If bespoke accessibility features are provided, then describe them here. Do not assume that the user knows what browser they are using – instead provide information to help them identify their browser.
3. Take advantage of existing accessibility related information on the Web, on sites like the BBC and Ability Net “My Web My Way” site [16]. This encourages users to visit an authoritative and stable resource from a Web site’s accessibility page, and enables them to bookmark the site for future reference. Doing this also avoids site providers having to write and maintain their own detailed instructions on how to perform tasks using specific browsers.

4. Consider using bespoke accessibility features, such as text resizing features. While the debate over whether a Web site should attempt to replicate browser functionality (or compensate for a lack of such functionality) will continue to rage for some time, there are clear signs of positive benefit of such features for many users, and they should be seriously considered, at least as an interim feature. The significant challenge is ensuring consistency across different sites – in terms of location on the page of access to these features as well as functionality.
Of course, the success with which following recommendations 1, 2 and 3 leads to improved awareness amongst Web users in how they can configure their browser and computer to suit their own accessibility needs will also determine the level of continuing need for bespoke features as suggested in recommendation 4. Another influence will the level of take-up of Web browsers that genuinely make it easy for a user to make the accessibility adjustments they need without requiring Web developers to compensate for browser shortcomings.
These steps may enable the development of a common template for the format and content of an accessibility page, which can be made available for Web site developers to use, as much of the information will be generic rather than site-specific. However, it is likely that the accessibility page will need to provide additional information unique to the site, in particular a description of areas of the site in question with known accessibility problems, and how users can overcome these problems.

Most, but not all, accessibility problems on the Web can and should be solved by fixing the page in question. Where this cannot be done (whether through lack of resources, or lack of an appropriate technical solution), an alternative route to the same information or experience may be the most appropriate accessibility solution. If so, it is vital that affected users are informed about this so that they can be directed to the accessible alternative, and a valid justification for this situation should also be provided.

For researchers
We present the results of this work as an indication of best practice, and as such we welcome further research in the area, either to validate our recommendations, or to investigate better ways of supporting Web users in optimising the accessibility of their browsing experience.

Specific areas in which we suggest further work include:
1. There is a need to increase user awareness of the concept of accessibility in terms of the degree of freedom users have (or should have) in making changes to the appearance of a Web site, or the way in which they interact with the site. The user evaluations indicated that there was a lack of appreciation that it is possible to make changes to the appearance of a Web page.
2. Many participants had difficulty understanding the term ‘accessibility’, which has many other connotations, even within a technology setting. A possible research topic would be to establish whether this is the most appropriate term to use to describe what is perceived by many people as “information to make it easier to use the computer.” Indeed, when Microsoft conducted research into awareness of accessibility solutions, they found evidence that people with specific impairments who used accessibility options and assistive technologies often talked about these technologies in terms of ease of use and convenience, rather than as technologies to overcome their impairment [2].
3. In line with exploration of the most appropriate term to use, and following some participant comments, there is scope for identifying an appropriate visual metaphor for Web accessibility information. This could then be used as an icon indicating a link to accessibility advice to be used by Web sites to signpost their accessibility information. An informal review of icons used for ‘accessibility’ was provided some years ago by Joe Clark [17]. Clark’s position was that there was no need for a symbol to identify an ‘accessible Web site’, and promoted an icon produced by Apple as a more general representation of the ‘concept of accessibility’. However he did not specifically address the topic of a symbol to indicate the presence of accessibility information in a Web page. We ask - what would be the most appropriate visual representation, given that those for whom it is of most importance are unlikely to associate themselves with being disabled?
4. The research also adds weight to the argument that browsers can and should do better in exposing accessibility features to users who may not be aware they exist. Extending from Research idea 1 above, there is a paradox in that while open source browsers like Mozilla/Firefox enable enhanced functionality through browser interface improvements or extensions that can be freely installed, such as Accessibar [18], these more capable solutions are likely to be least known by those who may benefit most from them.
Conversely, the dominant browser, Microsoft Internet Explorer (IE) has accessibility features that are less immediately prominent, and do not always work – in particular the text resizing facility. Yet this browser is likely to be more widely used by those with less technological awareness, who may not be able to request another browser even if they were aware that alternatives exist.

Until either alternative browsers become more widely available in private and public access PC terminals, or the advances made in open source browsers are reflected in Internet Explorer, many users may continue to be impeded by their browsing technology. Initiatives such as the Web Adaptation Technology from IBM [19] attempt to address browser shortcomings, but for people who are unaware of such technology, browser improvements are the most effective solution. Until these are implemented, how can time spent promoting improved browser usability be balanced with awareness-raising and educational initiatives that encourage users to adopt browsers that better support their needs?
We would be happy to discuss research projects that explore the above topics with any interested parties!
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Appendix 1: Automated Accessibility Review of Pages

This table summarises performance of pages visited during the Expert Review when checked with an automated accessibility checking tool. Pages may have changed since then, so this table should not be seen as a current indicator of each page’s accessibility.

	Site
	WCAG 1.0 checkpoints reported failed

	
	Priority 1
	Priority 2
	Priority 3

	HSBC
	0
	1
	0

	Nationwide (2 pages)
	0
	2
	0

	CIS Insurance
	0
	1
	0

	Lloyds TSB (2 pages)
	0
	1
	2

	Department of Health (DoH)
	0
	1
	0

	Direct Gov (5 pages)
	0
	1
	0

	Department of Work and Pensions (DWP)
	0
	0
	0

	Scottish Executive
	Could not be checked

	John Lewis
	1 – missing alternative test for some images
	3
	1

	Next
	0
	0
	0

	Marks and Spencer
	0
	0
	0

	Amazon
	1 – text equivalent for each non-text element
	4
	1

	RNIB (7 pages)
	0
	1
	1

	Disability Rights Commission (DRC) (2 pages)
	0
	1
	0

	AbilityNet (3 pages)
	0
	0
	0

	Age Concern
	1 – no text equivalent for each non-text element
	4
	1

	Open University
	0
	2
	2

	Loughborough University (2 pages)
	1 – no text equivalent for each non-text element
	2
	1

	Learn Direct Scotland
	0
	1
	1

	Wolverhampton Adult Education Service
	1 – text equivalent for each non-text element
	1
	0

	Aviva
	0
	1 
	0

	Pewsey Heritage Centre
	0
	1
	0

	Norwich and Peterborough Building Society
	0
	1
	0

	Guild of Accessible Web Designers
	0
	0
	0


Appendix 2: User Evaluation Protocol

Initial script - researcher: “Thank you for agreeing to take part in this research. It will firstly involve me asking you a few questions about your use of computers and the World Wide Web.

Then we’ll look at some Web sites, and I’ll ask you to find some information on each Web site, before finally asking you a couple of questions away from the site.

This is not a test of your skills! What we’re looking for is information that we can use to help Web site designers make their sites easier to use, so all information we find will be made anonymous and only used for the purposes of this research.

If you do want to stop the evaluation at any time, just say so and we’ll stop. And if you have any questions you’d like to ask, then please do so.”
1. Introductory semi-structured interview:

To be carried out away from the computer:
1. How often do you use the Web (internet)?

2. How long have you been using the Web?

3. What sort of things do you do online?

4. Where do you access the Web?
5. Do you ever make any adjustments to the computer, or do you know if the computer has been adjusted in order to make it easier for you to read what’s on the screen?

6. What would you do if you found it difficult to read the text on a Web page?

Evaluation Part 1

At computer – Repeat process for each of pre-selected 4 Web sites (all with accessibility statements).

Site 1

“If you were showing a friend this Web site, and your friend was finding it difficult to read, can you find a page on the Web site that would give you some information on how to make it easier to read? You can point to the information or follow links on the page if you prefer.”

[Participant records any links followed or comments made. Limit this section to max 3 minutes per site]

Site 2

 “If you were showing a friend this Web site, and your friend was finding it difficult to read, can you find a page on the Web site that would give you some information on how to make it easier to read? You can point to the information or follow links on the page if you prefer.”

 [Participant records any links followed or comments made. Limit this section to max 3 minutes per site]

Site 3

“If you were showing a friend this Web site, and your friend was finding it difficult to read, can you find a page on the Web site that would give you some information on how to make it easier to read? You can point to the information or follow links on the page if you prefer.”

[Participant records any links followed or comments made. Limit this section to max 3 minutes per site]

Site 4

“If you were showing a friend this Web site, and your friend was finding it difficult to read, can you find a page on the Web site that would give you some information on how to make it easier to read? You can point to the information or follow links on the page if you prefer.”

[Participant records any links followed or comments made. Limit this section to max 3 minutes per site]

Questions – Part 1

**Note: these questions should be adapted as appropriate based on the success rates of the tasks just performed by the participant. **

Of the four pages that you have just viewed:

a. Which was the easiest to find?

b. Which one provided the most useful information?

c. Overall, can you rank them in order of usefulness?

Break
Evaluation Part 2

Researcher now browses to accessibility page for each of the 4 Web sites in turn:

Site 1
“Using the information I am going to show you, can you find out– “…how to make the size of the page’s text larger?”
Site 2
“Using the information I am going to show you, can you find some information on how you can use the keyboard instead of the mouse to go from page to page?”

Site 3
“Using the information I am going to show you, can you find out– “…how to make the size of the page’s text larger?”
Site 4
“Using the information I am going to show you, can you find some information on how you can use the keyboard instead of the mouse to go from page to page?”
Questions Part 3

Of the four pages that you viewed:

a. Which one provided the most useful information?

b. Please rank them in order of usefulness (most useful first)?

Questions Part 4
1. Do you think a page providing information like this on each Web site would be useful to you?

2. If yes, what sort of information would you like to see on the page?

3. Do you have any other comments to make on the pages you’ve seen this afternoon?

Thank you very much for your time and contribution!

� Many Web sites do not provide accessibility information, or did not do so at the time of the evaluation, and therefore could not be included in the study. The aim was to select a sample of sites with a range of style and extent of accessibility information provision rather than a true randomised sample of all available sites in each listed category.


� National Library for the Blind Visionary Design Award 2004, Large Commercial Category. For more details see � HYPERLINK "http://www.visionary-design.org/mod.php?mod=userpage&menu=21&page_id=13" ��http://www.visionary-design.org/mod.php?mod=userpage&menu=21&page_id=13�


� Jodi Mattes Web Accessibility Award 2005: For more details see � HYPERLINK "http://www.mla.gov.uk/action/learnacc/00access_03.asp#4" ��http://www.mla.gov.uk/action/learnacc/00access_03.asp#4�


� Guild of Accessible Web Designers, Site of the Month November 2005 winner. For more details, see � HYPERLINK "http://www.gawds.org/showlog.php?weblogid=101&contentid=1" ��http://www.gawds.org/showlog.php?weblogid=101&contentid=1�


� While a brief automated and manual accessibility check was performed, we did not, however, carry out a detailed accessibility audit of each page viewed.


� The Open University site also fell into this category, but since the evaluation took place, the site appears to have added additional links to their accessibility information, providing much more consistent access from other parts of the site.


� Colour Contrast Analyser available from Vision Australia web site: � HYPERLINK "http://www.visionaustralia.org.au/info.aspx?page=628" ��http://www.visionaustralia.org.au/info.aspx?page=628�


� It is acknowledged that some site providers, particularly those in the Higher Education Sector, would be unlikely to include people with severe learning disabilities amongst their target audience.






