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There has been extensive development of guidelines for accessibility of the Web for people with disabilities. While these guidelines address many requirements needed by the ageing population, the relevance of these guidelines to the needs of the ageing population is not well understood by many organizations representing and/or serving the needs of the ageing community nor by technology developers. There is a need to better understand the relationship and overlap of the requirements, and to develop educational resources to help developers provide Web sites that work better for people who experience changes in abilities due to ageing.

One of the key aspects of ageing is a development of functional limitations such as declines in vision, dexterity, and hearing. Additionally, we find various declines in cognitive ability, and these may be as likely, or more likely, to affect the use of ICT and the Web than physical and sensory limitations in older adults. In addition to the diversity in functional ability of older adults, we need be aware of the diversity of attitude and aptitude, when we are discussing the use of ICT and the Web.

This paper introduces the “Web Accessibility Initiative: Ageing Education and Harmonisation” (WAI-AGE) project, a W3C Web Accessibility Initiative project that is funded by the European Commission under its 6th Framework Programme of the Information Society Technologies. A significant part of this work includes researching existing literature with regard to information technology access, and comparing the findings with solutions provided by the Web Accessibility Initiative.

This reflective paper reports on the findings from the literature review and the synergies with the existing WAI guidelines.

1. Introduction
The World Wide Web (Web) was invented in 1989 and by the turn of the century the Web had entered most aspects of our lives from communication to e‑Government, e-Commerce and e-Learning, making it much more than just an information repository. By 2008, in addition to online services (banking, taxation, shopping, etc), we also saw the advent of web-based applications such as calendars, office-type applications, forums, chat, blogs, photo and video sharing, virtual communities, social networking, etc.
At the same time we are seeing an unparalleled growth in number of people soon to be elderly as compared with any other period in human history. The United Nations estimates that by 2050 one out of every five people will be over 60 years of age – in some countries the proportion will be much higher than this. In Europe in the near future, it is estimated that the EU-25 countries will experience a demographic shift from 2000 when 15.7% of the population was over 64, to an estimated older population of 17.6% in 2010 and 20.7% by 2020 [1]. In Japan the forecast change is even more dramatic than Europe with 20% of the population already over 65 in 2005, and forecast to increase to 27% by 2015 [2]. And with increasing age, we often find an accompanying increase in functional and cognitive impairment.

The Web has become an essential part of life and communication in the 21st century and all people should be able to participate.
2. Ageing and disability

The ageing process often results in people experiencing functional limitations. With the forecast changes in demographic profiles around the world, the issues of impairment and disability will become increasingly important.

Not only are the numbers of older people increasing, but the proportion is also rising rapidly (Figure 1). We work longer (a given trend), we use computers outside our work (and therefore also after retirement), and there is the phenomena of life-long-learning that needs to be addressed. An accessible Web can also support social participation and independence in older age.

The commonly accepted limitations that often arise during the normal ageing process are:

· Vision decline

· Hearing loss

· Motor skill diminishment

· Cognition effects

Figure 1. Old age dependency ratio for EU-25 countries 
1970 actual proportions and 2010 & 2050 estimates
(population aged 65 and over as a % of the working age population 15-64 years) [1]
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2.1 Vision decline

Many different conditions are naturally experienced by most older adults, and result in a variety of vision changes:

· Decreasing ability to focus on near tasks, including a computer screen

· Colour perception and sensitivity; less violet light is registered, making it easier to see red and yellows than blues and greens and often making darker blues and black indistinguishable

· Pupil shrinkage; resulting in the need for more light and a diminished capacity to adjust to changing light levels. For example, 60 year old retinas receive only 40% of the light that 20 year old retinas receive [3] while 80 year old retinas only receive around 15% [4]

· Contrast sensitivity; from the age of 40, contrast sensitivity at higher spatial frequencies starts to decline until at the age of 80 it has been reduced by up to 83%

· Reduction in visual field – loss of peripheral vision
The Royal National Institute for the Blind in the UK [5] estimated the proportion of older people in the UK affected by eyesight decline (significantly affecting daily living). For groups over 65 year, they estimate:

· 65 to 74 years: 15.8%
· 75 to 84 years: 18.7%
· 85+ years: 45.8%

2.2 Hearing loss

The majority of people who have a hearing loss are older people; they usually notice a gradual age-related reduction and the increasing inability to hear high-pitched sounds. Estimated percentages of the older UK population who experience moderate to profound deafness [6] are:
· 61 to 80 years: 18.8%
· 81+ years: 74.7%

2.3 Motor skill diminishment
Arthritis, affecting 50% of Americans and Australians over 65, along with Parkinson's Disease, are the primary physical debilitators of older people. Both arthritis and Parkinson’s are likely to cause difficulties with the mouse use, and even other pointing devices, as well as keyboard use for some sufferers.
Issues with mouse use and pointing reported from studies of people with Parkinson’s [7] included:

· Keeping the hand steady when navigating

· Slipping off [multi-level] menus

· Moving in the desired direction

2.4 Cognitive decline with age

Cognitive deficits come in many forms, but among the elderly, dementia, including Alzheimer’s Disease, appears to be the most prevalent. Prevalence rates of dementia with age [8] are estimated at:
· 65-69 years: 1.4%

· 70-74 years: 2.8%

· 75-79 years: 
5.6%

· 80-84 years: 11.1%

· 85+ years: 23.6%

Many older adults may not suffer from dementia or Alzheimer’s Disease, but might suffer Mild Cognitive Impairment (MCI) or subjective memory loss [9, 10]. The complaints associated with MCI include:

· trouble remembering the names of people they met recently

· trouble remembering the flow of a conversation

· an increased tendency to misplace things

These complaints are likely to also impact on the use of many Web sites. For example to understand the navigation design of Web sites, or to remember the specifics of how to operate different user interfaces. Other forms of cognitive diminishment may also arise with ageing, for example the effects of stroke can result in conditions similar to intellectual impairment, and also affect the mobility and dexterity of a victim.

2.5 Multiple impairments and recognition

One of the features of age-related functional impairment is that, statistically, older people are likely to suffer from multiple impairments. Twenty percent of Americans over 70 years reported dual sensory impairment - high levels of dual impairment are shown to increase the risk of difficulty with the ‘instrumental activities of daily living’ [11].
As these impairments generally develop slowly, they are often not recognised as disabilities even though they become disabilities. Furthermore, many older people do not want to acknowledge the ageing process, and deny or disguise any functional or sensory impairment [12]. In Australia, over half the population aged 60 years and over has a disability [13].
2.6 Attitude and aptitude

Many authors have observed that not all older adults are the same, and that their approach to computers and the Web and their ability can vary significantly across the elderly age group. For example most older people over 75 years will not have had the experience of using computers in the work situation, and thus often consider them intimidating or difficult to use. In contrast, older adults how have recently entered retirement may well have had this experience and be quite experienced [14].

3. WAI-AGE project objectives
The WAI-AGE project
 has the goal of increasing accessibility of the Web for the ageing community, by researching and informing on the common needs for people with disabilities. It includes activities to:

· better understand the accessibility needs of the ageing community in the context of existing Web accessibility guidelines

· work with the ageing community to obtain more direct input and contribution into the development of solutions and strategies for Web accessibility

· revise existing and develop new educational materials to better reflect the accessibility needs of the ageing community on the Web

· pursue standards harmonisation and coordination to promote the adoption and implementation of a common set of Web accessibility guidelines

The initial phase of this project includes researching existing literature with regard to information technology access for the ageing community, and comparing the overlap with solutions provided by the W3C Web Accessibility Initiative (WAI).
Beyond analyzing these technical specifications, the educational resources developed by WAI will also be reviewed to determine overlapping needs. This includes resources to introduce the topic of Web accessibility, to introduce the guidelines, and to help manage or evaluate the accessibility of Web sites. The aim of this analysis is to provide input into the development of updated or new materials and resources that better explain the development of Web sites for people with disabilities and the ageing community to industry and users.
4. Findings from the literature reviewed

Over 150 scientific and professional articles were collected for the literature review phase of the WAI-AGE project
. A majority of the scientific literature originated from Europe, however the majority of articles presenting broad recommendations for addressing the needs of older Web users came from the US. We reviewed the following types of literature:

· discussion of the functional and sensory limitations often experienced as part of the ageing process

· collections of broad recommendations for making Web sites more accommodating for older users 

· studies focused on particular limitations experienced by older users

· studies looking at specific design aspects of Web sites or specific types of sites

We compiled a wide range of requirements for older Web users after reviewing these reports and undertook a comparative analysis of these against WAI guidelines to identify overlaps and gaps.
Some of the studies have referenced the work of the W3C Web Accessibility Initiative (WAI), but most seem to have been undertaken in oblivion of this work and the WAI Guidelines which were first released in 1999.
Many of the studies discovered identify the sensory impairments that develop with age such as vision, dexterity, and hearing as important, while others identify the issue of cognitive ability and overload as key to some elders’ ability to use Web technologies. A compounding issue is that people with accessibility needs due to ageing are less likely to identify themselves as “disabled” than people who experience these changes earlier in life (e.g. [12]). As a result, they are less likely to learn of, and to avail themselves of, resources which can help address their needs.

Morrell [14] in writing up the experience of compiling guidelines for a site to be used by older adults found adequate systematic and descriptive research to facilitate this, but expressed dismay over the duplication of research by recent studies. This confirms the general feeling that these authors had, that many studies are either “reinventing the wheel” or not surveying and building on the appropriate range of existing literature.

4.1 Broad recommendations

Many investigations this decade have developed or compiled broad recommendations for making Web sites more accommodating for older users, in addition to the Web Content Accessibility Guidelines from W3C for people with disabilities. As Zaphiris, Kurniawan and Ghiawadwala [15] suggest, some of these are developed in academia and are theory driven, while others come from the Web industry and are derived from practical experience. A selection of these broad recommendations published since the release of WCAG 1.0 include:

· SPRY, 1999 – Older Adults and the World Wide Web: a Guide for Web Site Creators [16]
· Holt, 2000 - Creating senior-friendly web sites [17]
· AgeLight, 2001 – Interface design guidelines for users of all ages [18]
· Zhao,  2001 – Universal Usability Web Design Guidelines for the Elderly [19]
· NIA/NLM, 2002 – Making your Web site senior friendly – A checklist [20]
· Coyne & Nielsen, 2002 – Web usability for senior citizens [21]
· de Sales & de Abrew Cybis, 2003 – Development of a checklist for the evaluation of the web accessibility for the aged users [22]

· AARP, 2004 – Designing Web sites for older adults: heuristics [23]
· Kurniawan & Zaphiris, 2005 – Research-Derived Web Design Guidelines for Older People (updated in 2006) [24]
· Fidgeon, 2006 – Usability for older Web users [25]
Sloan [26] and others have identified that there appears to be little understanding by developers of the needs of older people.
Common themes

Many common themes came out of these broad recommendations for making Web sites more accommodating for older users. These can be summarised under a number of categories:
Parallels to WAI guidelines

· contrast - most of the guidelines reviewed recommended high contrast

· clear presentation

· clear writing

· clear navigation

· clarity of links

· augmentation with images

However, an apparent lack of awareness of the WAI work and its detailed checklists that already cover these points was observed among many of the authors.

Interface issues

· drop-down menus

Information overload
· cluttered pages

· advertisments

Presentation and writing

· font use - generally recommending sans serif fonts

· white space – increases readability
· text size - 12pt was recommended as a minimum by several authors. However, WCAG 1.0 and WCAG 2.0 both require text that be resized to suit the users needs. 

· text spacing - often recommending spacing greater than the browser default

Error handling

· form presentation

What was missing from most of these broad recommendations was a consideration of the use of adaptive strategies or assistive technologies by older people. The technical requirements for an accessible Web were seldom raised.

4.2 Focussed studies

A large number of studies looked at either an individual impairment (e.g. mobility), a specific aspect of the Web (e.g. forms), or specific types of Web sites (e.g. banking). Many of these studies identified problems experienced by older users, but few of them made recommendations that would address the issues.

The studies that looked at form use did make recommendations, for example Lines et al. [27, 28] found many aspects of existing online forms caused difficulty for the participants in their study and looked at solutions to these. Sayago [29] also looked at the use of forms and made some recommendations for improvements and Coyne and Nielsen [21] identified form use as problematic for older users. Recommendations for form improvement included:

· format tolerance when entering phone or credit card numbers

· more straightforward error messages

· extra spacing in the layout

· logical and appropriate grouping of questions

· clear, easy to understand, questions 

· use of words, not symbols, to indicate required fields

· checking and validation during completion

· step-by-step instructions and context sensitive help

Many of the solutions are well documented in usability studies and recommendations, emphasising the importance of good usability for older users. Coyne and Nielsen [21] found that “seniors strongly prefer those websites that are easiest for them to use” with a high correlation (r=0.78) between task success and users’ site ratings.

Other studies looked at training and supporting older users to use computers and the Web, but most of these did not consider that the users may benefit from adaptive strategies or assistive technology to overcome the limitations created by ageing related impairments.

4.3 Observations

After reviewing this wide range of literature that considered age-related functional impairments and issues facing older Web users, we are able to make some general observations:

· Information overload was one of the most common issues identified for older users, taking a variety of forms: 

· too much material on the page making it harder to focus on relevant material

· advertisements and movement distracting the users from their goals

· hypertext navigation providing non-linear paths through the information

· changing layouts, navigation structures and interaction between sites

· Less technical, more experiential, requirements for older users featured heavily: 

· Content and presentation related aspects of the Web received the broadest emphasis from the authors identified

· Navigation issues received significant emphasis from many authors

· Assistive technologies or adaptive strategies (and associated requirements) that might help accommodate impairments were seldom mentioned

· Many aspects of good usability emerged in the recommendations from the literature - many needs are general benefits (like curb-cuts for wheel chairs) 

· e.g. repeat search query with results and make results visible (near the top) in the results pages

· Web inexperience is currently an influencing factor in many studies and receives a lot of discussion 

· When inexperience is combined with impairments the combination can be overwhelming for some users

· Inexperience will be significantly diminished as a major factor over time as additional older people gain access to the Web, and hence build experience, combined with the fact that many of the younger older users have been using the Web previously. However, new Web applications and uses may create a new form of inexperience as the Web continues to evolve.

· WAI Guidelines cover the majority of requirements recommended for Web pages to meet the needs of older users with age-related impairments (see appendix)

· WCAG 1.0 checkpoints mirrored many requirements, but there were additional recommendations

· WCAG 2.0 techniques cover the majority of all the requirements

· UAAG 1.0 covers some of the requirements, especially in combination with WCAG

· ATAG provided little additional coverage, reflecting its requirement for WCAG conformance. Additionally, the collected requirements for older users hardly mention the actual development of Web sites. 
ATAG is however vital to the development of accessible Web sites, which has a significant impact on older users Web experience, and to participation by older people in the online world.

· Hearing loss and deafness were not covered by recommendations to meet the needs of older users on the Web, nor by the reviewed research into age-related Web use, although they are clearly identified as a sensory loss associated with ageing

· There was a lack of knowledge or acknowledgement of WAI in most of the broad sets of recommendations for Web pages meeting the needs of older users, nor in much of the scientific literature

· Not only a lack of knowledge/acknowledgment of WAI, but a strong tendency to reinvent the wheel with much seeming ignorance of other work in the field

· Anomalies exist and are perpetuated between some recommendations and Web best practice 

· e.g. 12pt text size vs. relative size, possibly reflecting associations with the print world, or a lack or awareness of Web technologies and WAI guidelines by some authors

· The literature did not allude to any difference in gender impacting the requirements of older users; however some countries statistical organisations do indicate a gender difference in the online population of older people.

· Anecdotal evidence did indicate a socioeconomic impact and/or a rural-urban connectivity difference which was reflected in some recommendations (e.g. beware of large downloads)

· Not all requirements were well agreed upon - there were diverging opinions/studies on some issues such as the depth vs. breadth of site architecture

4.4 Comparative Analysis

A comparative analysis of the requirements recommended in the literature for creating Web sites that would be more suitable for older users highlights the comprehensiveness of the WCAG 2.0 Guidelines and its supporting techniques. The UAAG and ATAG guidelines also provided support for the needs of older Web users. 
A comparison table (see Appendix) was prepared as part of this analysis and shows in detail the identified recommendations against WCAG 2.0 Candidate Recommendation
. The table only presents requirements identified by one of more authors from the literature review; as already suggested there may be additional requirements needed in order to satisfy the full range of functional and sensory impairments experienced with ageing.
The gaps between the collected requirements of older web users and the coverage by the WAI Guidelines include:

· Consider users’ download speed – several authors recommended short pages due to slow connectivity experienced by many older users resulting from slower computers (may be hand-downs from their children) or slower connectivity (often dial up)

· Present search results clearly – in particular it was recommended to repeat the query with the search results and ensure that results are visible within an average view port without scrolling

· Avoid large blocks of bold text or underlined text – extra decoration is considered to add to reading and comprehension difficulties. These decorations are also used conventionally for other purposes - emphasis and link indication respectively.

· Avoid fluorescent colours – it can be difficult for age-impaired eyes to focus on text and objects presented with fluorescent colours

· Use static menus, rather than fly-out / pull-down menus – recommended due to the dexterity required to manipulate many forms of dynamic menu systems

· Pop up windows should display the entire message – many authors identified pop-up windows as confusing for many older users for a variety of reasons. Some suggested that, if they are used, then the entire message should be displayed so that the user doesn't have to deal with navigation as well as reading.

· Provide previous/next links to assist navigation – this may be appropriate within sections of a site that are best read in a linear fashion, such as a report, but largely defeat the advantage of hypertext with it's multiple paths otherwise

· Do not require 'double clicks' – this recommendation would appear to have come from some analyses of older users with non-Web applications, and studies that looked at opening the browser as well as browsing the Web. It has been perpetuated through several sets of recommendations. 

· Make small page changes obvious to accommodate 'change blindness' in older users – this is an issue for many people with vision impairments and vision loss, as well as those with mild cognitive impairments. WAI ARIA's "live regions" will help address the problem through notification mechanisms

These gaps between the collected recommendations, the needs of older users, and the WAI guidelines will be further analysed to see how they can be best addressed. Potentially, some may become advisory techniques (= best practices) for WCAG 2.0 or may be addressed through supplementary WAI resources that will be developed through the WAI-AGE Project. However, some recommendations don’t seem to be directly related to accessibility needs but to overall usability considerations. The WAI-AGE Project intends to develop an educational resource on the overlap between accessibility and usability to help clarify the requirements for Web developers.

4.5 Addressing the awareness gaps

In order to address the apparent lack of awareness, and the fragmentation in the field, of accessibility for older users, additional educational and outreach material is obviously required. The literature review and subsequent analysis has informed our selection of WAI educational and outreach materials to be revised or developed in the remaining phases of the project:

· Older users, and their trainers and supporters, need more information about how to adapt the user agent, or even the operating system, to accommodate the impairments they may be experiencing. An introduction to suitable assistive technologies would also be appropriate
· The Web development community would benefit from a description of how the inclusive nature of WCAG 2.0 makes sites more usable for older users, as well as meeting the needs of a broader range of people with disabilities. Providing guidance about including older users in the evaluation process would also be beneficial
· A discussion of the overlaps and similarities between accessibility and usability may draw a broader community into adoption of the WAI guidelines. This would build on the observation that many of the identified requirements were non-technical and would be considered by some people as usability requirements even though the majority of them are addressed by the WAI guidelines.
· Additional business arguments for the adoption of WAI guidelines, combined with international standardisation, would assist in addressing the 'why' picture. This would stress the importance of enabling older users to participate in the online world through communication, service delivery, e-commerce, e-learning etc as promoted by the European Commission and other Governments, but not reflected in many Web sites
5. Conclusions

The WAI-AGE project reviewed a large amount of literature that investigated the issues experienced by older Web users. Many authors made recommendations about what is required to improve Web sites for older users, although not all functional and sensory limitations associated with ageing were considered in the literature reviewed. A comparative analysis against the WAI Guidelines identified and analysed these recommendations. The techniques being prepared to support WCAG 2.0, along with the requirements from ATAG and UAAG, provide much of the guidance needed to prepare web sites that meet the needs of older users with age-related functional impairments. 
The literature review also taught us a few other things such as:

· the findings need to be better explained to industry and users

· the cross-over between usability and accessibility needs to be better addressed
· cognitive issues remain as a central issue that needs to be better researched and understood in order to design appropriate requirements

The literature review, with the needs identification and gap analysis of WAI guidelines, will contribute to a more integrated understanding of this field and inform the development of the proposed education and outreach resources to promote and support the use of the Web by older people.
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Appendix - 
Comparative requirements analysis for older Web users
These tables provide an analysis of the collected requirements for older users on the Web against the WCAG 2.0 Candidate Recommendation
 to identify commonalities and differences. The table only presents requirements identified by one of more authors of the articles collected for the WAI-AGE literature review. Any individual requirement listed below may have been recommended by several authors, or by only one author; a recommendation may have been based on a scientific study or an observation of users. There also may be additional requirements needed in order to satisfy the full range of functional and sensory impairments experienced with ageing. The requirements listed do not necessarily reflect the view of the authors or of W3C.

The tables of collected recommendations for making Web sites better meet the needs of older users have been categorized, as appropriate, according to the WCAG 2.0 principles:

· Perceivable content recommendations - users must be able to perceive the information being presented

· Operable content recommendations - users must be able to operate the interface

· Understandable content recommendations - users must be able to understand the information as well as the operation of the user interface

· Robust content recommendations - users must be able to access the content as technologies advance

· Miscellaneous recommendations - this last table contains recommendations that did not have a corresponding technique to meet WCAG 2.0 Success Criteria

NOTES: 

1. These tables only reflect the recommendations identified in the literature reviewed; other recommendations may be required in order to meet all the needs of older users with ageing-related functional or sensory limitations.
2. A more detailed version of this table that considers WCAG 2.0 sufficient and advisory techniques is also available
.

A.1 Perceivable 

	Recommendations identified in the Literature Review:
	WCAG 2.0 Success Criteria
	Comment

	Use 12-14pt text size
	1.4.4
	Combination of WCAG + UAAG may satisfy this need

	Use relative units for text and layout
	1.4.4; 1.4.8
	 

	Provide text size adjustment link
	1.4.4
	 

	Use a sans serif font 
	1.4.8
	 

	Avoid bold body-text 
(except for emphasis)
	Perceivable
	Some authors consider that extra font weight makes large blocks of text harder to read

	Avoid underlined text 
(do use for links)
	Perceivable
	Some authors suggest that underlining makes large blocks of text harder to read by interfering with the descenders

	Avoid text in all capitals 
(use proper case)
	1.4.8
(& GL 3.1)
	 

	Left justified text (with L2R scripts)
	1.4.4
(& GL 3.1)
	 

	Use increased line spacing
	1.4.8
	 

	Provide sufficient (high) contrast
	1.4.3; 1.4.6
	 

	Avoid blues and greens
	1.4.1; 1.4.3
	 

	Avoid fluorescent colours
	Perceivable
	Text & objects presented with fluorescent colours can be difficult to focus on with age-impaired vision 

	Use dark text on light background
	1.4.3; 1.4.6
	 

	Avoid patterned backgrounds
	1.4.3; 1.4.6
	 

	Use HTML rather than images or multimedia for text-based information
	1.4.3; 1.4.4; 1.4.5; 1.4.6; 1.4.8; 1.4.9
	 

	Provide 'white space' page margins
	1.4.8
	 

	Avoid horizontal scrolling
	1.4.8
	 

	Do not indicate required form fields with just an asterisk - use text
	1.4.1
	 

	Ensure links are blue and underlined
	1.4.8
(& GL 2.4)
	 

	Ensure links change colour after visit
	Perceivable
	 

	Ensure links are visibly different when they have focus
	1.4.1; 2.4.7
	 

	Combine images and links with the same destination
	1.1.1; 2.4.9
	 

	Present links as lists
	1.4.8
	 

	Clearly separate links
	Perceivable
	 

	Links should be large in size
	1.4.4
	 

	Provide a text equivalent for images
	1.1.1
	 

	Provide captions and/or transcripts for video and animations
	1.2.1; 1.2.2; 1.2.4; 1.2.8
	 

	Don't use colour alone to portray information
	1.3.1; 1.4.1
	 

	Use style sheets for presentation and layout
	1.3.1; 1.4.5; 1.4.9
	 

	Provide a linear alternative to pages using table layout
	1.3.1;  2.4.10
	 

	Ensure links change colour after visit
	Perceivable
Operable?
	 

	Clearly separate links
	Perceivable
Operable
	 

	Provide Previous/Next page links
(where appropriate)
	Perceivable
Operable
	mentioned in Note for WCAG 2.0 SC 3.2.4 (e.g. 'go to page 5')

Some authors identified that a clear reading path aids comprehension

	Make search results visible in normal view-port
	Perceivable
	Suggested as it provides reinforcement as to why the particular results are provided

	Make sure the user notices small page changes/updates
	Perceivable
	refers to "change blindness"
WAI ARIA's 'live regions' may address this requirement


A.2 Operable 

	Recommendations identified in the Literature Review:
	WCAG 2.0 Success Criteria
	Comment

	Avoid moving (and scrolling) text
	2.2.1; 2.2.2
	 

	Use static menus
(not fly-out / pull-down) 
	Operable
	Fly-out & pull-down dynamic menus are harder for older people with mobility limitations or new to mouse use to manipulate

	Provide clean pages; avoid clutter; avoid irrelevant material to the main content
	(GL 2.4)
	 

	Ensure links are blue and underlined
	1.4.8
(& GL 2.4)
	 

	Ensure links change colour after visit
	 
	 

	Ensure links are visibly different when they have focus
	2.4.7; 1.4.1
	 

	Combine images and links with the same destination
	1.1.1; 2.4.9
	 

	Provide Previous/Next page links
(where appropriate)
	Operable
	mentioned in note WCAG 2.0 SC 3.2.4 (e.g. 'go to page 5')

Some authors identified that a clear reading path aids comprehension

	Don't disable the "back" button
	Operable
	 

	Provide "breadcrumbs"
	2.4.8
	 

	Provide true home page link on all pages of site
	2.4.8
	 

	Ensure the 'search' function covers whole site
	2.4.5
	 

	Ensure the 'search' function is labelled
	2.4.6; 3.3.2
	 

	Avoid blinking content
	2.2.2
	 

	Avoid animations (unless requested)
	2.2.2
	 

	Do not automatically refresh pages
	2.2.4
	 

	Use device-independent event handlers
	2.1.1
	 

	Ensure logical tabbing order
	2.4.3
	

	Provide a linear alternative to pages using table layout
	1.3.1;  2.4.10
	 

	Provide clear links
	2.4.4;  2.4.9
	 

	Provide a site-map
	2.4.5; 2.4.8
	 

	Provide a navigation menu
	2.4.5
	 

	Use static menus
(not fly-out / pull-down) 
	Operable
	Fly-out & pull-down dynamic menus are harder for older people with mobility limitations or new to mouse use to manipulate

	If pop-up windows used, 
then the full message is displayed
	Operable
	In order that users doesn't have to deal with navigation as well as reading in a situation that is already confusing for some people

	Ensure links change colour after visit
	Perceivable
Operable
	 

	Clearly separate links
	Perceivable
Operable
	 

	Provide Previous/Next page links
(where appropriate)
	Perceivable
Operable
	mentioned in Note for WCAG 2.0 SC 3.2.4 (e.g. 'go to page 5')

Some authors identified that a clear reading path aids comprehension

	Don't break the browsers history functionality ("back" button)
	Operable
	 


A.3 Understandable 

	Recommendations identified in the Literature Review:
	WCAG 2.0 Success Criteria
	Comment

	Avoid text in all capitals 
(use proper case)
	1.4.8
(& GL 3.1)
	 

	Left justified text (with L2R scripts)
	1.4.4
(& GL 3.1)
	 

	Avoid pop-ups or new windows
	SC 3.2.2
	UAAG 2.0 draft - GL 3.11

	If pop-up windows used, 
then the full message is displayed
	Understandable
	In order that users doesn't have to deal with navigation as well as reading in a situation that is already confusing for some 

	Provide Help &/or FAQ's for the site
	3.3.2
	WCAG 2.0 refers to Forms help only

	Provide instructions for form completion
	3.3.2
	 

	Provide clear error messages for forms
	3.3.1; 3.3.3
	 

	Accommodate misspellings, hyphens and common variations within forms
	3.3.5; 3.3.3
	 

	Provide clear/consistent branding on all pages
	3.2.4
	 

	Provide an "About us" and/or "Contacts" page
	(GL 3.1)
	 

	Ensure search function is tolerant of misspellings
	3.3.5
	

	Ensure the 'search' function is labeled
	2.4.6;  3.3.2
	 

	Use an active voice for writing
	3.1.5
	 

	Use short sentences and paragraphs
	3.1.5
	 

	Provide consistent navigation
	3.2.3
	 

	Write clearly with important information at the start
	(GL 3.1)
	 

	Include a glossary 
(especially for technical terms)
	3.1.3;  3.1.4; 3.1.6
	 

	Only use icons and graphics that are relevant to the topic or that aid comprehension and understanding
	(GL 3.1)
	WCAG suggests adding images to aid understanding, rather than restricting them to this use.

	Ensure search query is repeated on search results page
	Understandable
	Suggested so that the users realises that they are on a results page

	Group like information
	Understandable
	 


A.4 Robust 

	Recommend​​ations identified in the Literature Review:
	WCAG 2.0 Success Criteria
	Comment

	Use valid code
	4.1.1
	 

	Use short pages
	Robust
	Recommended to assist users with older or slower equipment and also to minimise scrolling for older users who find mouse user difficult

	Avoid making users down load documents (provide material as HTML where appropriate)
	Robust
	Suggested as some older users have an aversion to downloads

	Pages should function without scripting support
	Robust
	 


A.5 Miscellaneous 

Miscellaneous recommendations have been placed in the previous Tables (A.1 to A.4) if they clearly matched a WCAG 2.0 Principle.

	Recommendations identified in the Literature Review:
	WCAG 2.0 
Success Criteria
	Comment

	Consider page download speed - create 'small' pages
	Not Applicable
	Technical issue related to socioeconomics more than accessibility 

UAAG 1.0 requires an indicator of activity

	Do not require 'double clicks'
	Not Applicable
	A confusion between software and Web pages?

	Undertake user testing
	Understanding Conformance
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