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Abstract

On the one side accessible Web sites are becoming increasingly important in general and
are a statutory provision in the context of eGovernment. On the other side the trend of
creating Web 2.0 based applications is growing exponentially due to the richness of
graphical user interfaces, effects, high interactivity and collective intelligence potentials
that Web 2.0 based applications can provide. This article describes the primary purpose
of Web 2.0, accessibility and the symbiotic application. It highlights major problems and
feasible approaches to a solution and introduces common guidelines and laws in the
context of accessibility and Web 2.0.
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1.Introduction

According to several studies and market observations there has been a massive growth
of Web 2.0 based Web sites and related technologies (cf. section 3.2 later in this
article) due to the richness of graphical user interfaces, effects, high interactivity and
collective intelligence potentials that Web 2.0 based applications can provide (cf.
section 3.3 later in this article).

On the other side, accessible Web sites are becoming increasingly important (cf.
section 2.2 later in this article) in general and are a statuary provision in the context of
eGovernment (cf. section 2.3.3 later in this article).

Although Web 2.0 applications behave more and more like desktop applications,
the underlying technologies used for presentation, transmission and encoding are still
the same as in regular Web 1.0 applications [Cooper, 2007]. As a consequence there
are deficiencies in Web 2.0 applications regarding accessibility features, which have
been available in desktop applications for many years and are presently becoming
mainstream in Web 1.0 based Web sites [Cooper, 2007].

This article aims at describing the primary purpose of Web 2.0, accessibility and
the symbiotic application. It highlights major problems and feasible approaches to a
solution and introduces common guidelines and laws in the context of accessibility
and Web 2.0.
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2. Web accessibility

2.1. Definition

There are various definitions of Web accessibility based on different point of views or
different central themes. Web accessibility is a subset of electronic accessibility
(eAccessibility) which is confined to Web sites and Web applications. According to
the European Commission [2005], Electronic accessibility or eAccessibility means
overcoming the technical barriers and problems that disabled people or people with
other disadvantages undergo when they attempt to interact on equal terms within the
Information Society [Webster, 1995; Martin, 2005].

Henry [2005] defines Web accessibility by saying “Web accessibility means that
people with disabilities can use the Web”.

According to ISO [2008] accessibility can be defined as the “usability of a
product, service, environment or facility by people with the widest range of
capabilities”. ISO [1998] concludes this definition by describing usability as the
“extent to which a product can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified context of use”’. Regarding
Web accessibility the definition of ISO [2008] has to be applied to Web sites and Web
applications.

Zajicek states that effort, interest and inclination form the central aspects of Web
accessibility [Zajicek, 2007]. She explains that a community Web site is accessible if
it includes users in its group and if the users are keen on being members of the group.
Additionally, Zajicek mentions the importance for Web sites to make their benefits
apparent, which is a relevant issue for older people who, for instance, frequently
suffer from a lack of technological knowledge and an understanding of its benefits.

In summation, Web accessibility can be defined as making Web resources
accessible to all users, regardless of the technical, physical or mental restrictions on
the client side. This means that accessible Web sites are aimed at being equally
accessible for all people — disabled or not. It also implies that a Web site has to work
irrespectively of the browsing technology on the client side. Furthermore it is stated
that a Web site has to be inclusive and attractive to users and has also to make its
benefits visible to potential users.

Despite checklists with precise requirements and detailed evaluation criteria,
such as the Web Content Accessibility Guidelines 1.0 (WCAG 1.0) [W3C, 1999],
Web accessibility is a great deal more than ensuring compliance by means of some
easy to validate requirements. It also demands a different approach to Web design.
Language level and the use of technical terms have to be adapted to the target
audience and maintained at the most simple but appropriate standard, for example. It
is not possible to automatically and reliably check these requirements by means of the
currently available technologies but these are still important aspects.

2.2. Relevance

After dealing with a variety of definitions for the term Web accessibility it is now
time to realise the relevance of Web accessibility.

2.2.1. Eliminating disadvantages of disabled people in ICT

Web accessibility helps disabled people. Its major intention is to allow people with
disabilities to use Web sites without or, at the least with minimal disadvantages, as
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compared to non-disabled people resulting from the user interface design of the Web
sites.

According to Waldrop and Stern, 49.7 million Americans or 19.3 percent of all
Americans suffer from a long lasting condition or have a handicap [Waldrop and
Stern, 2003]. Within this population 9.3 million people have a sensory disability
which mainly relates to sight or hearing. Another 21.2 million people have conditions
restricting their basic physical activities, such as walking or climbing stairs. The last
major group of 12.4 million people (4.8 percent) suffer from a physical, mental, or
emotional condition which can have a negative impact on learning, remembering and
concentrating.

Moreover, Harris Interactive Inc. [2004] highlights the importance of assistive
technologies. In this context, consideration must be given to the fact that assistive
technologies require structured and syntactically correct content which is a basic
requirement of most accessibility guidelines and laws.

2.2.2. Support of simple and comprehensible information access

Firstly, consideration should be given to the fact that the Web is used by 10 percent of
people older than 65 years, 24 percent of people with poor education levels and 32
percent of unemployed people [Ministerial Conference "ICT for an inclusive society",
2006]. To include all of the above groups, even people with poor education levels and
decreased receptiveness, it is necessary to structure information as simply as possible.
This also applies to the language level of the Web site content, which should be as
simple as possible but also appropriate to the designated target audience.

Secondly the group of the so-called silver surfers is increasing at a high rate,
namely by 17 percent between 2004 and 2005 and 26 percent between 2005 and 2006
[European Interactive Advertising Association, 2007]. Ageing does not imply
becoming disabled but many older people suffer from mental or physical
deterioration. Additionally, impairments in sight and hearing are often symptoms of
old age. This natural decrease in older people’s abilities can be compensated for by
creating accessible Web sites because there are some similarities in impairment of
health between disabled and older people, e.g. visual or hearing impairment. A simple
solution for mental limitations would be, for instance to use a simple but appropriate
level of language.

In summation, there are a great number of people who could benefit from
accessible Web sites, even outside the field of disabled people.

2.2.3. Support of mobile devices

According to Gartner's study on the development of mobile services, there is currently
a major trend towards mobile devices [IDG Business Media GmbH, 2005], which is
additionally boosted by the increasing popularity of location based services [Kiipper,
2005].

Usually, mobile devices involve hardware limitations on memory and processing
capabilities because of restrictions associated with the device size. As a consequence
of small screens, applications such as Web browsers can render Web sites only with
productivity-reducing scroll bars or with very small font sizes or resolutions.
Additionally, Web applications which are mainly based on JavaScript or
asynchronous JavaScript and XML (AJAX) functionality are unlikely to work on such
devices.

Therefore it is eminently important to create Web sites which have the ability to
adapt to a variety of client system parameters, such as screen size and JavaScript
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support. Moreover, the amount of transferred data must be kept to a minimum because
of the slow to medium mobile download rates, higher costs compared to stationary
flat rate offerings and reduced processing power. These requirements are also the
main requirements of most Web accessibility guidelines and laws.

2.3. Reasons to implement Web accessibility

In spite of the additional work, there are many reasons to implement Web
accessibility. This section will investigate the rationale from a number of different
points of views.

2.3.1. Altruistic reasons
As already mentioned, accessible Web sites can help to

e minimize disadvantages for disabled people in using the Web,
e improve the usability for older people,
e make it easier for people with low education to benefit from the Web.

It is also a main objective to improve the integration of disabled or people faced with
other discriminations by using information and communication technologies (ICT).
This matter is also called elntegration or elnclusion [European Commission, 2007].
This can be achieved by creating accessible Web sites to lower the hurdles for Web
site usage and to make it possible for people to be at least part of the information
society [Abecasis and Fernandes, 2001].

Integrating people in the information society not only assists the parties involved,
but it also increases the range of people who can participate in science and can
therefore help mankind to ethically and technically evolve.

Furthermore the Web can serve as a platform for expressing democracy and
human rights and to implement freedom of speech [Birdsall, 2007]. For example, the
Web could be used to make it possible for the public to become involved in legislation
processes at an early stage by commenting on current proposals online. However, to
make it possible for online commenting systems to mirror society it is necessary to
allow all people, independent of their physical or mental capabilities or other
accessibility related parameters to participate on equal terms.

2.3.2. Commercial reasons

Firstly, disabled people or other groups which benefit from accessible Web sites are
an important target audience. Therefore it might be considered to be strategically
clever to adapt Web sites to the needs of this vast number of potential customers.
However, regard must be taken of the fact that disabled people or those with other
kind of impairments, in relative terms, use the Web more than other customers
[Schmitz, 2002], which means that it is even more important for a company Web site
to be easy to use for the target audience. In addition, the eCommerce market share is
rapidly increasing [Hirsh, 2002] and depends on accessible and easy to use Web sites.

Secondly, there is a potentially huge increase in the number of older people
because of demographic changes [Czaja, 2006]. Thus it is becoming ever more
important to address the needs of older people. Accessible Web sites make it possible
to adjust to the decreasing capabilities of older people by using bigger fonts and
stronger contrasts to compensate for sight impairments, for instance. As, at present,
older people do not form the target audience for the majority of companies there is a
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potential niche market available for the creation of usable Web sites to attract older
people [Roe, 2001].

Furthermore the Web is becoming ever more important. The Web site of a
company does in fact represent that company and many people utilise this to provide
them with information regarding their products. As a consequence, a positive or
negative impression can make a great difference with regards to consumer behaviour.
This also underpins the importance of online reputation management [Walsh, 2003].
Since accessible Web sites are becoming a common requirement and are “trendy”,
failing Web accessibility tests can have negative effects on a company’s reputation on
a scale that should not be underestimated.

2.3.3. Governmental reasons

In addition to commercial and ethical reasons, governmental ones also require
consideration.

The Web Content Accessibility Guidelines (WCAG) are not governmental
regulations but are recommendations from W3C, the World Wide Web Consortium.
WCAG 1.0 [W3C, 1999] forms the basis for most governmental regulations, such as
U.S. Section 508 [ITAW, 1998], German BITV [Deutsches Bundesministerium des
Innern, 2002] or Swiss P028 [Kohler, 2005] / eCH-0059 [Lindenmeyer and Riesch,
2007]. WCAG 1.0 (cf. Section 2.4.1 later in this article) not only formulates
functional requirements, but also contains a checklist and concrete instructions for
Web design. Thus, most governmental regulations refer to those checklists to illustrate
their intentions and to deliver a verifiable set of requirements.

Section 508 of the U.S. Rehabilitation Act is probably one of the most well
known regulations in the context of eAccessibility. According to ITAW [1998]
Section 508 of the U.S. Rehabilitation Act defines the minimum requirements for
information technology products regarding accessibility. Because of its early
publication date, Section 508 has more general but weaker requirements than WCAG
1.0, which was released in 1999 and which specializes in Web accessibility. Section
508 Standards [ATBCB, 2000] implements Section 508 of the above mentioned
Rehabilitation Act and defines concrete definitions with regards to the design,
structure and behaviour of IT systems within the context of eAccessibility and applies
to the following technological domains:

o Software applications and operating systems

e Telecommunication systems

e Video and multimedia systems

e Electronic devices (e.g. scanner)

o Desktop computers and portable computers

e Web-based intranet and internet information and applications

According to ITAW Section 508 applies in an obligatory manner to all U.S. federal
agencies and to all companies working on behalf of the governmental administration
with some minor exceptions. If an undue burden were to be imposed on the agency it
is also possible to forego the relevant requirements [ITAW, 1998].

Because the requirements are relatively weak and conform to priority 1 of
WCAG 1.0 and many companies would prefer not to rule out the possibility of trading
software with the government, it is important for them to implement the challenging
accessibility requirements.
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In Europe there is no common law or guideline that specifies detailed (technical)
requirements for implementing Web accessibility. However, there are national
regulations and laws such as the German Barrierefreie Informationstechnik-
Verordnung (BITV) [Deutsches Bundesministerium des Innern, 2002], which can be
translated into “regulation for accessible information technology”. Within Germany,
there are regional implementations of this federal republic law, such as the Bayerische
BITV (BayBITV) in Bavaria which means Bavarian BITV.

Germany’s Web accessibility related laws are some of the most restrictive. BITV
introduces two levels (priorities) which map to WCAG 1.0 priorities for example.
Even the lowest must-priority 1 means that WCAG 1.0 priority 1 and 2 have to be
implemented. BITV priority 2 corresponds to WCAG 1.0 priority 3. This means that
compared to Section 508, BITV enforces not only WCAG 1.0 priority 1 but also
priority 2. This law and its regional implementations apply to all federal agencies, but
only to Web sites and Web applications and not to desktop applications.

In summation, in most countries it is not necessary for private companies to make
accessible Web sites but it is often a requisite if they would like to sell Web based
products to the government. Usually implementing Web accessibility in federal
agencies is essential because of (local) accessibility laws.

2.4. Implementation guidelines

There are various guidelines and tools to enable Web accessibility to be put into
practice. This section aims at showing the most relevant ones from W3C.

2.4.1. WCAG 1.0

Even though there are many guidelines and tools within the context of Web
accessibility, WCAG 1.0 is probably the most important guideline. This can be
verified by taking into account that nearly all governmental regulations are based on
WCAG 1.0 [W3C, 1999] (cf. Section 2.3.3 earlier in this article). This is a result of
the practical relevance of WCAG 1.0 which describes requirements in a way that is
understandable to a Web developer. WCAG is developed by W3C, the World Wide
Web Consortium, which emphasizes the fact that WCAG is country independent and
possesses problem oriented, neutral characteristics. As mentioned above, most
governmental regulations refer to WCAG 1.0 or include slightly modified checklists
based on WCAG 1.0 requirements. WCAG 1.0 consists of 3 priorities:

e Priority 1: All requirements classified with this priority are mandatory. They
are minimal demands to ensure basic accessibility.

e Priority 2: All priority 2 requirements are “should” demands. Their
implementation would vastly improve accessibility. Ignoring these
requirements can result in the exclusion of some groups of people.

e Priority 3: Requirements annotated with this priority are optional. Their
application can help to optimize accessibility.

More important than the priorities themselves, the conformance levels express the
fulfilment of the priority categorized requirements. According to [W3C, 1999], there
are three levels of WCAG 1.0 conformance:

o Conformance Level "A": all Priority 1 checkpoints are satisfied
o Conformance Level "Double-A": all Priority 1 and 2 checkpoints are satisfied
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e Conformance Level "Triple-A": all Priority 1, 2, and 3 checkpoints are
satisfied

Currently, WCAG 2.0 [W3C, 2008b], the predestinated successor of WCAG 1.0, is in
reconcilement. Even though WCAG 1.0 will be replaced by its successor in the mid-
term or long-term, it will take even longer for WCAG 2.0 to prevail, since
governmental regulations are not able to be adapted immediately.

2.4.2. WCAG 2.0

Without a doubt, the final result will be that WCAG 2.0 will follow in the steps of
WCAG 1.0. Thus, the main intentions and differences between the two versions
[W3C, 2008c] of WCAG should be analyzed. Unlike WCAG 1.0, WCAG 2.0
(available as working draft) does not target a specific technology such as CSS and
HTML. On the contrary, WCAG 2.0 attempts to formulate accessibility principles and
criteria which are independent of current and future technology. However, this does
not mean the complete abandonment of WCAG 1.0. Classic WCAG 1.0 requirements
will be generally retained and associated to one of four common principles which
describe the way Web content should be:

e Perceivable

e Operable
e Understandable
e Robust

The principle Perceivable” means, users should be able to perceive the Web site
content. As a consequence the content of a Web site has to be visible for at least one
working sense of a person. “Operable” asks for user interfaces that can be handled by
the user. The aspect “Understandable” means that the Web site should be developed
in such a way that its content and usage are comprehensible to the user. The term
“Robust” is used to describe the requirement that a Web site or Web application
should be useable by its original user interface or, in a likewise manner, by assistive
technologies.

2.4.3. ATAG1

The Authoring Tool Accessibility Guidelines 1.0 (ATAGI) [W3C, 2000] is a
specification for Web authoring tool developers. Its purpose is to assist developers in
the design of authoring tools that produce accessible Web content. Furthermore it can
be used as an orientation for the development of accessible authoring tool interfaces.

In a similar manner to WCAG 1.0, ATAG] introduces three priority and three
conformance levels. Priority 1 is essential, Priority 2 is important and Priority 3 is
beneficial for meeting the goals. There is also a relative priority which references
WCAG 1.0 requirements. The conformance levels are defined analogously to WCAG
1.0 conformance levels which means that they refer in a similar manner to those for
the fulfilment of the priorities 1 to 3.

2.4.4. WAI-ARIA

According to [W3C, 2008e] WAI-ARIA [W3C, 2008d], the Accessible Rich Internet
Applications Suite, describes and provides mechanisms to increase the accessibility of
Web sites and Web applications with the focus on rich Web applications, dynamic
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content and advanced user interface controls. WAI-ARIA currently consists of four
documents:

WAI-ARIA technical specification

WAI-ARIA Primer

WAI-ARIA Best Practices

WAI-ARIA Roadmap

The technical specification is a planned W3C Recommendation Web standard and is
intended to be used by developers of Web browsers, assistive technologies and other
user agents. It is mainly based on declarative ways to decorate (even custom and
composite) Web page components or regions with descriptive roles which can be used
by assistive technologies, e.g. role slider” for a custom component that serves as a
slider control [W3C, 2008e]. Therefore it provides a means of specifiying semantics
which Web 2.0 currently lacks [Cooper, 2007]. Futhermore, WAI-ARIA supports
describing the state of Web page components or areas, e.g. ’checked” for a checkbox.
WAI-ARIA also provides properties to define live regions of a Web page that are
likely to be updated and policies to control the update behaviour. Additionally WAI-
ARIA makes it possible to describe drag and drop related information and to provide
keyboard navigation for Web objects and events.

WAI-ARIA Primer is a planned W3C Working Group Note and introduces
developers to accessibility related problems.

WAI-ARIA Best Practices also targets Web developers and provides detailed
advice and examples in order to develop accessible rich internet applications.

Last but not least, according to [W3C, 2008¢] WAI-ARIA Roadmap defines the

path to enrich rich Web content with accessibility aspects.

3.Web 2.0

3.1. Definition

The term Web 2.0 was originally coined by Dale Dougherty and Craig Cline of
O’Reilly as a catchword for a conference. After the conference Tim O’Reilly made an
attempt to clarify the meaning of Web 2.0 by formulating core competences of Web
2.0 companies [O'Reilly, 2005]:

e Offering services (with advantages such as cost effective scalability) in
contrast to software packages, e.g. Software as a service paradigm [Chou and
Chou, 2007]

e Control over unique data sources that can hardly be recreated by business
competitors, e.g. Wikipedia [Ayers et al., 2008]

e Treat users as co-developers [Beaudouin-Lafon, 1990; Xiao et al., 2007] and
arrange, with the underlying open source development, practices including
very early, partially working, releases

e Harnessing collective intelligence [Weiss, 2005; Heylighen, 1999], e.g.
folksonomy based services such as del.icio.us or Flickr

e Make profit from long tail effects of the Web which means that special
products that could not be traded locally due to a low demand can be
profitable because of the larger virtual sales area of the Web [Anderson,
2006].
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e Lightweight business, user interface and development models, e.g. RSS, REST
services and Web services that can be combined to create composite
applications

e Distributed computing

O’Reilly also mentions the aspect “Rich User Experiences” and highlights AJAX
technology [Garrett, 2005; Zhang et al., 2007] to create rich and responsive user
interfaces by combining several technologies including XHTML, XML, CSS and
JavaScript and enabling asynchronous Web page updates [O'Reilly, 2005]. According
to O’Reilly AJAX is a key component of Web 2.0 applications such as Flickr.

In contrast to Web 2.0, Web 1.0, a retronym for the state of the Web before the
advent of Web 2.0, is primarily a flat, two-dimensional target with offerings of
predefined static information [Jazayeri, 2007]. This definition mainly excludes typical
Web 2.0 characteristics such as user generated content and Web sites with rich
internet application behaviour.

The current definitions of Web 2.0 are mostly aimed at functional aspects,
technical issues or both. According to Treese primary aspects of Web 2.0 are [Treese,
2006]:

e Interactivity: through technologies such AJAX or Flash

e Social networks: e.g. linked Web sites, blogs, navigation to Web sites of
friends

e Tagging [Halpin et al., 2007]: annotation of Web resources with keywords to
search for them instead of using inconvenient navigation through a
hierarchical order

e Web services [Yee, 2008]: via Web or intranet accessible application
programming interfaces which are mostly stateless and provide reusable
functionality

Gibson defines Web 2.0 in a similar manner to that of Treese but additionally explains
the underlying technology and emphasises the central points of Web 2.0 including the
AJAX technology and dynamic page updates [Gibson, 2007]. Gibson also touches
upon the usage of Web 2.0 to create visually appealing rich internet applications.

From a technical point of view, AJAX stands for Asynchronous JavaScript and
XML and enables the creation of Web applications which have the ability to
communicate with the server side without full submits [Zhang et al., 2007]. This is
achieved by a client side JavaScript that triggers the browsers XMLHttpRequest
object which enables asynchronous communication with the backend [Garrett, 2005;
Stamey and Richardson, 2006]. The result of such asynchronous requests can be
represented by modifying the document object model of the current Web page via
JavaScript. As a result, parts or components of the Web page can be visually updated.
This technique of asynchronous partial Web page content updates acts as the
foundation for responsive and rich Web applications that mimic desktop application
user interface features.

Other definitions of Web 2.0 concentrate on user generated content, e.g. in the
form of videos (YouTube.com), news articles (Digg.com), photos (Flickr.com) or
encyclopaedia articles (Wikipedia.com). By definition, user generated content [Obrist
et al., 2008] is content provided by the users. In the context of Web 2.0, users can use
Web 2.0 applications such as YouTube.com to act as a consumer, but also as an
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author. This is in contrast to the Web 1.0 based Web sites which mainly provide static
“readonly” information.

3.2. Importance

According to Forrester Research Inc. investments in Web 2.0 technologies will
increase by approximately 43 percent per annum for the next 5 years [Forrester
Research Inc., 2008]. It is predicted that in 2013 companies will invest 4.6 billion
dollars in the Web 2.0 domain. Forrester further specifies that social networks, blogs,
mashups, rss, podcasting, widgets and wikis will become primary applications.

The “ARD/ZDF Online Studie 2006 [Trump et al., 2007], a study on online
usage, states that 11 percent of all online people in Germany use a Web 2.0
application at least once a week and 9 percent on a daily basis. Additionally Web 2.0
applications are mainly used by people with higher education, e.g. “Abitur”
certificate. It is also important to remark that 43 percent of Web 2.0 usage is passive
and 57 percent active. This means that one of the main aspects of Web 2.0, the
interactivity, is perceived at a high rate.

According to an empirical study of Web use by Weinreich et al. [2008] a strong
growth in the proportion of submit events indicates an increase in dynamic Web pages
and Web applications.

In summation, Web 2.0 applications are already important but are predicted to
increase in usage even further during the next few years. The next section will explain
the different reasons for the popularity of Web 2.0.

3.3. Reasons to implement Web 2.0

There are a variety of reasons to implement Web 2.0 applications. This section aims
to detail some of the above mentioned characteristics of and reasons for Web 2.0.

One main reason for Web 2.0 is the creation of rich internet applications (RIAs)
[W3C, 2008a; Linaje et al., 2007]. AJAX which forms the basis for Web 2.0
application’s interactivity makes it possible to create rich user interfaces that appear
and behave in a similar manner to their desktop application equivalents. This
technology and paradigm enables the implementation of Web based systems with the
convenience and ease associated with the use of desktop applications and the
advantages of Web based applications such as universal access and central
administration. In addition, Web based applications make software rollouts to clients
and client based update management obsolete [Zucker, 2007]. This central
deployment can also minimize distribution and maintenance costs.

In addition to better management, distribution and maintenance, rich Web 2.0
user interfaces can provide opportunities to increase usability [Pilgrim, 2008] and user
efficiency, even if usability has possibly to be redefined for Web 2.0 applications
[Silva and Dix, 2007]. These opportunities also include usability potentials in the
lifecycle of digital art projects [Christodoulou and Styliaras, 2008].

Moreover Web 2.0 is used as a marketing device in the advertising industry.
Because Web 2.0 techniques can be used to create visually attractive Web content it is
assumed that great potentials exist for Web 2.0 based advertising, which is called
Advertising 2.0 [Parise and Guinan, 2008; Beelen, 2006]. Web 2.0 also supports
bidirectional asynchronous communication via blogs and comments attached to Web
site items. Thus it would be possible to allow consumers to offer feedback on certain
products in order to improve the offerings and finally to maximize profits.

Last but not least, Web 2.0 supports harnessing collective intelligence potentials
[Weiss, 2005]. This includes the following topics:
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The Web user as reader and author

Cooperative developing knowledge

Social networks [Reinhardt, 2003]

Semantic Web [Horrocks, 2007]

Mashups, Blogs and information aggregation [Zang et al., 2008; Chin and
Chignell, 2006]

According to Pastore [2008], the scientific community, in particular, is able to benefit
from Web 2.0 driven platforms and social networks, since discussion and information
exchange can be conducted while research is in progress rather then after its
completion. As mentioned above, Web 2.0 can also assist in both the learning and
research into cooperative knowledge development. This is achieved by social
learning, active participation and the simplicity of eLearning application prototyping
by using Web 2.0 technologies [Ullrich et al., 2008].

3.4. Implementation guidelines

In Web 2.0 context, as yet, there are no relevant official or standard, non-accessibility
related guidelines. Consequently, this section offers some less than scientific
guidelines. Basically there are various types of guidelines.

Because rich Web applications are, in general, implemented by Web application
frameworks in order to reduce complexity, development guidelines are, in the main,
specific to the corresponding technology and domain, e.g. Security Guidelines for
ASP.NET 2.0 [Meier et al., 2005]. Software development process models or software
development process guidelines are generally independent of the implementation
technology. Although there are many process models including Rational Unified
Process (RUP) [Kruchten, 2003], there are only a few guidelines that target Web 2.0
development or translate existing process models to Web 2.0, e.g. Petrasch [2007].

As well as the technological aspects, business guidelines in the form of business
models for Web 2.0 are also researched [Hogg et al., 2006]. Hogg et al. [2006] are, in
the main, attempting to discover what the fundamentals of Web 2.0 communities are
and what business models exist for Web 2.0 communities.

However, most Web 2.0 guidelines are available in the field of Web usability,
which can be defined by the five main attributes Learnability, Efficiency,
Memorability, Errors and Satisfaction [Shneiderman, 1992] and describe how usable a
system is from the perspective of a user [Cato, 2001]. ISO [1998] provides a more
technical definition (cf. section 2.1 earlier in this article). The following guidelines
can, in the main, be categorized as design rules and style guides which are variants of
the Web usability guidelines [Scapin et al., 2000].

Torab’s guideline [Torab, 2007] is mainly concentrated on design. It
demonstrates modern Web design with screenshot based samples of other Web sites
and highlights the use of large fonts, AJAX process indicators, bright colours, RSS
support, light boxes, round corners and reflections. The guideline is more a style
guide than a “real” Web 2.0 guideline which results in a vast non-compliance of
accessibility and Usability, since no special attention is paid to accessibility or
usability details.

Kroski [2007] wrote another guideline, which she called “Information Design
Principles For Web 2.0 Design: Simple & Social”. This guideline describes visual
aspects but, in contrast to Torab’s guideline, social aspects, the kiss principle and
navigation mechanisms are also discussed. Furthermore, Kroski mentions evolvement,
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being nimble and being open as new Web philosophies. In the context of navigation
techniques, mechanisms such as tag clouds, related information, widgets and mashups
are also considered. In the field of social aspects, features such as user driven
commenting, rating, reviewing, online resource sharing, personal expression and
communication are mentioned. Regarding Web 2.0 technologies, mechanisms such as
AJAX, Drag & Drop and AutoComplete are mentioned. This is completed by
WYSIWYG online Web content manipulation support, previews and maps.
Furthermore, it is possible that Web 1.0 usability guidelines or even desktop
usability guidelines may be partly applied to Web 2.0. For example, Nielsen [1994]
defined ten usability heuristics with the focus on user interface design. These
guidelines were originally aimed at desktop applications, but turned out to be also
applicable to the field of Web usability. According to McMullin and Skinner [2003]
they are also adaptable to Rich Internet Applications. However, this correlation cannot
be generalized. Ratner et al. [1996], for instance, show that there is only,
approximately, a 20 percent overlap between desktop guidelines and Web guidelines.

4.Symbiosis of Web 2.0 and accessibility

4.1. Motivation

There are various reasons for combining Web 2.0 and accessibility. Generally
speaking, the motivation behind this is the result of the desire to simultaneously profit
from the advantages of Web 2.0 and accessibility.

Firstly, in the context of eGovernment, accessibility is mainly an inalienable
requirement because of governmental regulations. In addition, there is the desire to
provide a modern, easy to use and rich user interface as the front-end for the
implementation of functional requirements. This desire can be fulfilled by using the
dynamic aspects of Web 2.0 technology, namely AJAX technology [Garrett, 2005;
Zhang et al., 2007], which supports the creation of responsive and rich Web
applications that mimic features of desktop application user interfaces without
imposing any special (and exclusive) requirements on the client, e.g. browser plugins.

Secondly, rich Web based user interfaces, which mimic desktop application
interfaces, can be used to optimize usability. As Web 2.0 applications support a great
deal more design flexibility than the regular Web 1.0 applications, proven usability
guidelines, e.g. in the field of desktop application usability, can be, at least partly,
implemented. Because usability problems can be seen as being a subset of
accessibility [Petrie and Kheir, 2007] in the context of Shneiderman’s concept of
universal usability [Shneiderman, 2000] and vice versa [Thatcher et al., 2002], the
combination of Web 2.0 and accessibility would appear to be a logical and synergistic
choice.

Web 2.0 based applications or its generalization RIA, can provide the basis for
collective intelligence. Reinhardt [2003] illustrates this with a case study that
investigates the building of communities with rich internet applications. In the case
where accessibility is considered, it is possible to increase the range of users because
all users, including disabled users, can participate in the communities and attend on
equal terms in the Information Society. The same arguments for the implementation
of accessibility are also true for other mechanisms of collective intelligence, because
all mechanisms are based on cooperative efforts. The consequence of this is that user
interfaces have to be able to be operated by people, independent of their mental and
physical conditions.
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4.2. Current problems

In this section the focus is now on current main accessibility related problems with
regards to Web 2.0.

Firstly, there has been an enormous increase in video content based Web sites.
This is a major problem for blind or deaf/blind people and can only be partially
compensated for by providing alternative texts [Crichton, 2007]. In general, Web sites
are becoming more and more graphical [Zajicek, 2007], which makes it difficult for
assistive technologies to extract the relevant Web page content.

Secondly, people who have impairments associated with sight, e.g. older or
disabled people, probably depend on assistive technologies such as screen readers
which read out the content of Web pages. However, most screen readers have
problems with asynchronous page updates which are a main feature of AJAX
technology [WebAIM, 2008]. Asynchronous or dynamic page updates make it
possible to replace parts of a Web site without the necessity for full page submits.
However, most screen readers do not realise client side modifications of the html
document object model (DOM) which means that screen reader users are not provided
with information regarding user interface changes. This is also dependent on the
browser used on the client side.

In addition, users are not completely accustomed to the behaviour of AJAX based
Web applications. Usually, there is no visual progress indication on AJAX requests in
contrast to regular page submits which contravenes Norman’s Principle which states
that an interface should provide inherent clues to currently available actions, the
current state of the system and results of available actions [Norman, 1988]. Response
times are so fast that users might not recognize them because they do not anticipate
such behaviour from Web sites. In general, there is the risk that Web 2.0 applications
are less predictable and easy to use as compared to simple old fashioned html forms,
which is an infraction against an important principle of Human Computer Interaction
[Shneiderman, 1992]. Additionally, there is the risk of adding too much complexity
by using AJAX and creating rich internet user interfaces [Nielsen, 2007].

According to Zajicek [2007], a Web 2.0 based Web site is only accessible if it
includes users in its group and if it makes people keen on being members of the
group. Zajicek also mentions that it is important for Web sites to make their benefits
apparent. For example, this is an important issue for older people who frequently
suffer from a lack of technological knowledge and an understanding of its benefits. In
summation, true Web accessibility must not only eliminate technological barriers; it
also has to make the people want to use Web 2.0 applications and Web 2.0 content.

Furthermore, many Web 2.0 applications require broadband connections
[Zajicek, 2007]; mostly because of large client side libraries or embedded videos. This
can be a problem for people on low incomes in case of dialups without a flat rate. It
also excludes people who live in areas which only provide slow connections to the
internet. Additionally, because of slow application loading, the user acceptance of
these applications can diminish for the affected groups of people.

In respect of user generated content [Obrist et al., 2008], there are three main
barriers to user participation, according to [Brandtzaeg and Heim, 2007]. In addition
to the shortage of interesting people or friends participating and low content quality,
low usability is a possible reason for low participation in user generated content based
social community platforms [Brandtzaeg and Heim, 2007]. As mentioned above,
usability problems can be considered as being a subset of accessibility and vice versa
(cf. section 4.1 earlier in this article). As a consequence, low accessibility and for this
reason low usability are the main drivers for low participation in user generated
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content. Because the provider of a user generated content hosting platform is not the
main content producer, the accessibility of user provided content cannot be ensured.

In the widest sense, Web accessibility relates to the support of online access that
is independent of client parameters or client capabilities. Since location can be seen as
a client parameter, location based censorship can be regarded as an accessibility
barrier. Because formerly independent social network platforms are increasingly
being bought by large companies and companies are generally aiming to make a
profit, they tend to censor the content provided by social network platform users to fit
in with the requirements of a government or other powerful players. For example,
Google, as the owner of Youtube [Cha et al., 2007] adheres to the Internet censorship
policies of China which means that Google has agreed to filter content that the
Chinease government does not want to be published [BBC NEWS, 2006]. Another
example is the suspension of the YouTube account of an Egyptian anti-torture activist
who showed pictures and videos depicting police brutality, anti-government
demonstrations and voting irregularities [Johnston, 2007]. This behaviour from the
social network operators works directly against efforts with regards to democracy and
freedom of speech [Birdsall, 2007] and excludes Chinease users from Web 2.0 and
other content. As a consequence censored Web content is no longer accessible to the
affected people.

In addition, there are legal [Kienle et al., 2008] and responsibility related
problems regarding Web accessibility and Web 2.0. On traditional Web 1.0 sites
content, in the majority of cases, is provided by the owner or someone who acts on
behalf of the owner. Even if the content is supplied by a customer of the owner, the
owner is still responsible for the content but can make contracts to delegate
responsibility. Since user generated content is completely created by (anonymous)
users and because of the huge number of social network platform users there is only a
minimal chance that the provider of the particular social network platform can check
all user contributions regarding the adequacy of content or consideration of
accessibility related aspects. This also has legal implications and the question arises as
to how statutory accessibility requirements can be ensured if the content originates
from different users who are beyond the provider’s control.

Last but not least, there is a major technical problem resulting from Web 2.0
applications dependence on AJAX and JavaScript support. As mentioned in section
3.1, all AJAX based communication is based on asynchronous communication
between the client side and server side. This data exchange is implemented by using
the browsers XMLHttpRequest object which is triggered by JavaScript code. In the
context of Web accessibility this is a significant problem. Web accessibility means
that a Web application has to work independently from the browsing technology on
the client side [W3C, 1999]. However, if the client does not support JavaScript (e.g.
older browser, browser of smart device) or has JavaScript disabled (e.g. because of
security reasons) client side script and as a consequence AJAX is no longer working.
This will often result in a fatal malfunction of the JavaScript and AJAX depending
Web application.

4.3. Approaches to a solution

This section deals with current approaches to a solution and unresolved issues. The
first depicted problem regarding the increase of video content can be handled by
restricting its usage to optional enhancements. This means that content should always
be presented in text form and graphical and auditory information should only be used
as an optional enhancement which enables screen readers and other assistive
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technologies to reliably transform and provide the content in an accessible form.
Additionally, according to [Crichton, 2007] text representations should be provided as
a whole instead of temporary restricted visibility.

The next aspect, the problem of screen readers with asynchronous page updates,
can be solved by adapting current screen reader technologies to recognize DOM
modifications. Additionally, browser vendors can improve screen reader support by
firing defined events which can be traced by screen reader applications. Furthermore
the implementation of WAI-ARIA (cf. section 2.4.4 earlier in this article) can assist in
the provision of additional metadata concerning Web page components and their
states. WAI-ARIA [W3C, 2008d] also supports descriptions for live regions and the
specification of dynamic update behaviour which could be used by assistive
technologies to inform the client about the state of and changes the graphical user
interface. However, WAI-ARIA is not yet in its final form and it will also take some
time for Web 2.0 developers and assistive technology vendors to implement WAI-
ARIA. In addition, it is unlikely that WAI-ARIA will prevail until Web development
framework integrated WAI-ARIA tools are available.

As mentioned above, there is also an issue with regards to the context of Web
application behaviour that clients are used to which contravenes Norman’s Principle
[Norman, 1988]. AJAX applications should, for instance, visualize the progress of
long lasting actions with regards to informing the user about the status and finally to
improve user acceptance. Most applications only show an animation which is
meaningless to the user apart from the simple information that a process is currently
running. Real status information becomes much more complex and requires the
continuous return of status information from the server to the client. Therefore this
option is rarely implemented in production systems but is described in concepts and
even illustrated in sample code [Esposito, 2007]. However, this approach does rely on
JavaScript and also requires the Web developer to write custom visualization code.
There is also ongoing research into augmenting the XMLHttpRequest object to
support progress events [W3C, 2007] which could be used in combination with
JavaScript to incrementally update the progress visualization on the client. Generally,
a more generic and obvious solution other than HTML based animations would be the
native support of browsers to visualize AJAX requests in a similar manner as for
regular requests. This would also come closer to Norman’s Principle because there is
no functional reason for browsers to deal with synchronous and asynchronous submits
in a completely different manner with regards to visualization.

According to Zajicek [2007], Web accessibility has to make people want to use
Web 2.0 applications and Web 2.0 content because technological Web accessibility
has no effect if there is no interest in the corresponding Web applications or Web
sites. Excluded groups, e.g. older people, generally have no technological knowledge
or interest at the same level as that of the younger generation who has grown up with
such technology. Hence, ways must be found to increase the interest for and
technological knowledge of Web 2.0 regarding this excluded groups.

Free and locally based presence courses sponsored by the local authority or
companies aiming to find new potential online customers could be a first step to
introduce older people to Web 2.0. However, an enduring interest is unlikely if no
important advantages are apparent to older people. Therefore these types of courses
could deal with different aspects such as the financial benefits, e.g. using Skype to
make cheap telephone calls, and social advantages, e.g. chatting or video telephony.
Because older people do not, generally, have many online contacts it would be very
useful if the participants were to take their relatives of a similar age group or
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technological knowledge with them in order to build up a stable personal online
community. As a fallback option, course participants could form work groups. This
would allow people to get to know each other and to build up a circle of online
friends. Additionally, it is unknown if this will still be a problem in the future as
future older generations will already possess knowledge regarding computers.

Another problem mentioned above is the increasing requirements for broadband
connections in order to use certain Web applications [Zajicek, 2007]. On the one side,
this problem can be somewhat reduced by disabling flash or other video enabling
plugins to prevent the automatic download of contained videos. On the other side,
Web applications could be developed which load their JavaScript libraries only if
JavaScript is enabled on the client side. This would allow for a reduction in traffic and
would enable the user to decide what is actually required. Within the field of videos,
streaming [Li et al., 2005] can be an adequate replacement for full downloads.
Another common solution is the offering of an alternative representation of a website
for small band users. However, this involves twice the cost regarding further
development, support and management.

In view of user generated content [Obrist et al., 2008] and accessibility, classic
Web 1.0 accessibility guidelines such as WCAG 1.0 [W3C, 1999] can be applied to
provide an accessible basis. Because users cannot be forced to be interested in
accessibility, different approaches must be invented. Firstly, the user should not be
allowed to enter raw (x)html. Instead a Web based WYSWYG (acronym for What
You See Is What You Get paradigm) frontend which only supports valid xhtml or a
subset of predefined structural elements, e.g. some header and content types, can be
provided. Although this method cannot prevent all accessibility pitfalls, it can help to
enforce a minimum of accessibility. Another idea is community member or
community provider based rewarding of accessible contributions to increase the
motivation of participating users. This can be implemented by using user based
reviews or rating mechanisms [Ozakca and Lim, 2006].

Regarding online censorship and filtering, there are different approaches to a
solution. On the technological level, foreign proxies, whose IP addresses are not
filtered by the authorized body can be used to bypass its local filtering and, as a result,
to access arbitrary Web sites. However, this solution requires the availability of
unfiltered proxies and some technological knowledge and skill. As a result this
method excludes people and counteracts the original aim of improving accessibility.
Furthermore, the suggested method could be considered as illegal by the government
of the respective country. Therefore it would appear to be more prudent to attempt to
solve the problem on a political level. However, the success of this suggestion is
highly dependent on the dedication of other countries to apply pressure on the
censoring country. In summation, there are a number of approaches in providing a
solution, but, as yet, there is no definitive answer.

As mentioned in the previous section, there are legal [Kienle et al., 2008] and
responsibility related problems regarding Web accessibility and Web 2.0. Because in
Web 2.0 user generated content is often used instead of static information provided by
the owner of the Web site the consideration of accessibility cannot be ensured. Hence,
this situation could have serious legal consequences for the owners of Web 2.0 sites
which are based on user generated content. Solutions for this problem must be based
on juridical actions or definitions. For example, in the U.S. this topic is primarily
treated in Section 512(c) of the Digital Millenium Copyright Act [U.S. Copyright
Office, 1998] and Section 230 of the Communications Decency Act which is part of
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the U.S. Telecommunications Act of 1996 [U.S. Federal Communications
Commission, 1996].

According to Fayle [2007] Section 512(c) eliminates a website provider’s
liability for copyright infringement if the websites support mechanisms that allow
copyright owners to request the removal of infringing content. Additionally, the Web
sites are not allowed to make financial benefits from infringing content, even in case
where it is user provided content. On the other hand, Section 230 of the
Communications Decency Act removes liability resulting from the publication of
information provided by other Web sites. This means a Web site provider cannot be
held responsible if a user posts defamatory or otherwise illegal content [Fayle, 2007].
Although this laws are not aimed at accessibility, they can be regarded as models for
future accessibility related laws.

One of the most critical technological problems mentioned above is the
dependency of Web 2.0 applications on JavaScript. Current solutions suggest

e abandoning Web 2.0 applications interactivity and sticking to basic html
application design,

¢ building an accessible alternative website for each application with only basic
functionality

e or simply ignoring accessibility issues.

The suggested solutions are far from optimal or economically acceptable because they
either require throwing away all the benefits associated with Web 2.0 applications or
by creating massive overheads in developing, testing, managing and supporting two
completely different user interfaces for each application.

Another and new alternative to the problem mentioned above is currently being
researched in a doctoral thesis being conducted at the University of Regensburg. Its
aim is to identify basic and complex Web interaction patterns that support AJAX and
JavaScript based Web 2.0 applications that work independently of the availability of
JavaScript on the client side. This is mainly achieved by restricting the usage of action
triggering entities to submit buttons which means that client side events that are not
attached to a submit button are no longer valid. As depicted in Figure 1, in this
scenario JavaScript functionality only improves responsiveness and is regarded as
optional. If JavaScript is available, regular submit actions will be cancelled on the
client side and processed solely on the client if possible. Otherwise JavaScript
statements are not processed and regular page submits occur.

Client (Browser)

utton

._ Trigger submit
™ -.':r N

User

Fire serverside event
(regular submif)

Render page (complete page reload)

Figure 1: Basic “JavaScript availability robust” Web interaction pattern

A simple example to this approach would be a web based tab control that allows for
tab related content to be shown by clicking a tab (Figure 2). If a user clicks on the
second tab and JavaScript is available on the client, the content of tab 2 is displayed
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and the contents of the other tabs are, for instance, hidden. This can be conducted
completely on the client because the content for all tabs is already rendered in html,
but made invisible by using CSS. JavaScript can now be used to show the selected tab
by changing the style sheet attributes of the tabs. If no client script support is available
on the client, the tab button, a submit button, does not process the attached JavaScript
handlers, but fires a full page submit. On the server side, this has to be handled by
returning an html response to the client which still includes the complete tab control
but with different CSS style assignments to show the triggered tab and hide the others.
In the context of Web 2.0, this concept has to be adapted to AJAX which
basically means that an AJAX based asynchronous submit has to be transformed to a
regular full page submit if the client script and, as a result AJAX, is unavailable.

This is the
content of Tab 1

Figure 2: Simple tab control

The solution depicted in Figure 1 appears to be somewhat trivial at first glance, but
consideration must be given to the fact that this approach only shows the most basic
interaction without giving any thought to any side effects such as client side and
server side Web page state persistence. However, omitting such kinds of side effects
can lead to inconsistent Web page component states and will most probably make the
Web application useless. As a consequence, thorough research is necessary to deliver
a consistent and viable solution. In summation, the aim of this research is to finally
provide a framework that allows for the development of rich Web 2.0 based
applications which work independently of the availability of JavaScript and AJAX on
the client to make it possible to create Web applications which provide,
simultaneously, rich features and Web accessibility.

5. Conclusion and Perspective

On the one hand, it is not merely a nice option to have Web accessibility. It is an
essential altruistic, commercial and statutory requirement. It enables all people,
regardless of their mental or physical restrictions and independently of technical
limitations, to use Web sites and Web applications in a comfortable and inclusive
way. On the other hand, Web 2.0 technologies are used to create powerful and
desktop like, rich Web applications. The main intentions of Web 2.0 applications are
to provide powerful, flexible and rich user interfaces, harnessing collective
intelligence and optimizing online advertising by providing more interactive and
visually appealing banners and promotion in general.

Currently, the combination of accessibility and Web 2.0 results in many
problems. Most problems depicted above can be at least partially solved or there are
ideas which could provide a potential solution. One of the main identified technical
problems is Web 2.0’s dependency on AJAX and JavaScript. At the present time there
is no acceptable and permenent solution available in the scientific community. As
mentioned above research in this topic is currently being conducted at the University
of Regensburg. Our studies have already identified some basic Web interaction
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paradigms and concepts that enable Web 2.0 behaviour without the dependency on
JavaScript. These encouraging concepts are currently being refined, modularized and
put into practice with conceptional results and an implementation prototype expected
for 2009.
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