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Executive summary
This publication is a result of the collaboration of National Contact Centres (NCCs)
and of the Special Interest Groups (SIGs) of the European Design for All
e-Accessibility Network (EDeAN) (http://www.edean.org), representing 24 countries
of the European Union member states. The 2009 EDeAN Publication aims to reflect
the political scope of digital inclusion.The concept of “Design for All” is promoted
and the way technology can be designed to maximize accessibility and inclusion for
all citizens is demonstrated.
The publication has three objectives: (i) to provide an update on the recent activities of
the Network, (ii) present the work carried out in the context of its current supporting
project, the DfA@eInclusion Coordination Action, and (iii) outline a proposal for
future activities in the context of the evolving European e-inclusion policy environment,
in order to contribute to the development of eInclusion strategies for a European
Information society for All.
The editor and the contributors hope to provide readers with useful up-to-date
knowledge about the importance of Design for All in every field of our life. The
content of the book reflects the work of EDeAN and some of the results of the 3-year
DfA@eInclusion project (IST CA 033838) “Design for All for eInclusion”
(http://www.dfaei.org/)
On behalf of the Collective of the Authors,
Florence, 2. September 2009.

Cecília Sik Lányi
Secretary of EDeAN
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1. Background - Introduction
Cecília Sik Lányi
EDeAN Secratariat Manager (2009), secretariat@edean.org
Virtual Environments and Imaging Technologies Laboratory
Faculty of Information Technology, University of Pannonia,
Egyetem u. 10., 8200 Veszprem, HUNGARY,
e-mail:lanyi@almos.uni-pannon.hu

Background
The European Design for All e-Accessibility Network (EDeAN) is a European
Network of more than 160 organisations in European Union Member States. National
Contact Centres (NCCs) have been selected in 24 countries throughout Europe, already
actively working with Design for All, e-Accessibility and Assistive Technology issues.
According to its Charter1, EDeAN is a non-profit, self financing network, coordinated
by the Secretariat that rotates yearly. Since its establishment by the European
Commission and Member States in 2002, the organisations that have managed the
Secretariat are:
● The Danish Centre for Assistive Technology (Denmark), 2002 - 2003
● iRv (The Netherlands), 2004
● FORTH (Greece), 2005
● STAKES (now THL) (Finland), 2006
● CNR (Italy), 2007
● CEAPAT (Spain), 2008
● PU (Hungary), 2009
EDeAN, with the support of three EC-funded projects, namely D4ALLnet (Design for
All Network of Excellence), IDCnet (Inclusive Design Curriculum Network) and
DfA@eInclusion (Design for All for eInclusion), has been active promoting and
raising the profile of e-Accessibility and Design for All through a series of activities.

1

The EDeAN Charter is available at: http://www.edean.org
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Introduction
This publication is a result of the collaboration of representatives from all 24 National
Contact Centres. The aim of this document, is to provide an update on the recent
activities of the Network, present the work carried out in the context of its current
supporting project, the DfA@eInclusion Coordination Action, and outline a proposal
for future activities in the context of the evolving European e-inclusion policy
environment.
eInclusion will only come about as a result of designing mainstream products and
services to be accessible by as broad a range of users as possible. This approach is
termed “Design for All” (DfA). Although the phrase “Design for All” sometimes
covers a wide range of products, the work under eEurope and the e-Accessibility
initiative focuses mainly on information society products and services. In this context,
e-Accessibility encourages:
● Design of information society technology, products, services and applications,
which are demonstrably suitable for most of the potential users without any
modification.
● Design of products, which are easily adaptable to different users (i.e. by
incorporating adaptable or customisable user interfaces).
● Design of products, which have standardised interfaces, capable of being
accessed by specialised user interaction devices.
From this publication, it is hoped that the reader will realise that it is now necessary to
go ahead in a coordinated way to create accessible products and services in the
European market. The reason is clear, these needs are based on demographic problems.
The needs of mainstream users are going to change towards accessible products and
services in the next decade. Therefore making the products and services accessible in
ICT is not only a social but economic and financial question too. Hopefully, managers,
designers and engineers will recognize this fact in the near future. The editor and the
contributors hope to give a useful present day knowledge to the readers about the
importance of Design for All in every field of our life.
This publication is structured in the following way:
Chapter 2 provides an introduction to Design for All principles. Design is present in
various domains and is strongly connected with “Design for All”. This chapter
demonstrates the fundamentals of “Design for All” in order to better understand its
principles and general use. This discussion includes underlining the importance of the
presence of Design for All in the general design processes from the very beginning.
Since Design for All may be hard to implement, the discussion is followed by a list of
guidelines specifying implementation methods in specific domains.
10

The largest part of the publication consists of several chapters (chapters 3-8) that
describe the main activities of EDeAN in the Special Interest Groups (SIGs). These
chapters were written by the moderators of these Special Interest Groups.
Chapter 3 provides information about eInclusion and eAccesibility which play very
important roles in the EU Information Society policy. E-Inclusion is the term used
within the European Union to encompass activities related to the achievement of an
inclusive information society. Its main goal is to bring the benefits of the Internet and
related technologies to all segments of the population. Several fields of this policy are
relevant to the promotion of accessibility, such as equality and non-discrimination,
information and communication technologies (ICT), public procurement, copyright,
protection of privacy and assistive technologies. However legislation or other
institutional measures are necessary to maintain these policies across Europe.
Chapter 4 discusses the developments of assistive devices which have been going on
for a long time now, driven mainly by the availability of low cost hard- and software.
However it may look as the ad-hoc developments of these technologies for people
with impairments will never make it on a European or on an even wider scale. This
realization many years ago led to the creation of “Design for All”, which will
ultimately help us to produce products that are also useful for people with impairments,
without adaptations.
Chapter 5 focuses on education: The ageing of the European population and the
increasing reliance on the use of electronic technology for communication, employment
and leisure have resulted in the need for ICT products and services to be designed to
be usable by older and disabled people. This means that the designers and specifiers of
these systems will need to have relevant specific knowledge about Design for All and
of the needs of older and disabled people. In the chapter, proposals and guidelines are
discussed that will support a European ‘Design for All in ICT’ curriculum which will
enable an interdisciplinary mix of young designers, engineers and computer scientists
to develop the skills and knowledge necessary to bridge the gap between them and
older people, and other user groups, and to design for an inclusive society.
Chapter 6 provides a short introduction to the concept of monitoring and benchmarking
within the context of Design for All and e-Accessibility. What is benchmarking, how
does one benchmark, what are the criteria, etc.? A brief overview of best practice
examples and European benchmarking initiatives is described in this chapter.
Chapter 7 is about dissemination activities. Dissemination at many levels is very much
needed to support the development of Design-for-all in practise. EDeAN and the
dfa@eInclusion support project contribute to this process and make information
available to different audiences. The chapter gives a short overview of the activities
undertaken.
11

In chapter 8 the technological developments leading to the emergence of the Information
Society as an Ambient Intelligence (AmI) environment are briefly examined from the
perspective of activity limitations. First, their possible short term impact on the
introduction of innovation in assistive technology is considered. Then, their medium
term integration in AmI-like environments (e.g. smart houses) is described. Finally,
the support that a completely deployed AmI environment can offer people is briefly
outlined.
Chapter 9 discusses the liaison with European industry, the key role that industry plays
in the path towards eInclusion. While corporate social responsibility statements of
leading companies confirm this, surveys show that there is still a long way to go.
Among various reasons for the reluctant take-up of Design for All (DfA) by industry
providing Information and Communication Technology (ICT), the lack of relevant
knowledge and skills obviously plays a crucial role. Therefore, the DfA@eInclusion
project has undertaken to develop curriculum guidelines and to promote DfA training
and education for students and professionals in ICT industry.
Chapter 10 introduces the ARIADNE Resource Centre which provides a useful tool
for all who wish to learn about DfA in relation to ICT, both for newcomers and
experts in the field. This Resource Centre is more than a selection from resources that
are available on the Internet. The EDeAN network is actively involved in keeping up
the actuality, usability, quality and sustainability of the Resource Centre. In the last
year this Resource Centre has been improved greatly, both on functionality and the
contents available.
Another large part of the publication consists of the chapters (chapters 11-15), that
inform about ongoing research projects in three countries that are new members in
EDeAN.
Chapter 11 entitled “Assistive Aids for Clients with Motor Disabilities” presents current
research in the Czech Republic. This chapter deals with various aids designed to
compensate for motor disabilities. Assistive technologies enable individuals with
various physical disabilities to perform daily activities, help with communication,
studying, work duties and/or leisure time activities. In essence, these technologies help
their users to achieve a greater degree of independence and quality of life.
Chapter 12 entitled “Supporting occupational rehabilitation with psychological,
ergonomic and technical tools” describes comprehensive research that was made by
the Department of Ergonomics and Psychology of the Budapest University of
Technology and Economics in Hungary. As a result of previous observations and
demands, the Hungarian government made a decision in 2007 to launch a new seven
year long rehabilitation program on a professional basis, which is in harmony with EU
standard practices. This chapter shows the preparation works of this program during
12

the remainder of 2007, and throughout 2008-2014. This chapter is also a brief
presentation of the work done so far.
Chapter 13 discusses the question of effective design of hypertext-based systems (such
as web-pages, hypertext-based multimedia learning software, WAP pages, etc.). Use
of these systems involves a lot of aspects of human information processing. The
author is interested mainly in studying the coherence of mental models behind the
disorientation phenomenon. On the basis of these Hungarian research results some
design guidelines, specific for hypertexts, could be re-evaluated and reconsidered.
Chapter 14 provides a short description of research and publications concerned with
ICT and DfA, disabilities, accessibility, etc. which have been produced in the past few
years in Lithuania.
Chapter 15 deals with the possibility of deployment of the GNU/Linux operating
system to visually impaired users of the computer systems. This work is also devoted
to adjusting the Linux distributions for Slovak users and usage of the assistive
technologies for the visually impaired users. The authors managed to create Slovak
version of the live Linux distribution for this type of disability.
In the last part of the publication, Chapter 16 sketches out a possible future plan of
action for EDeAN. This chapter aims to outline the evolution of the Network’s aims
and objectives, along with the changes in European eInclusion policy, from 2002 and
the eEurope Action Plan to the i2010 Action Plan. The authors attempts to define the
emerging challenges and perspectives as well as issues of sustainability of the
Network. It is vital that EDeAN continues its efforts towards increasing awareness
about DfA, as well as promoting the diffusion and adoption of DfA approaches and
practices.
Finally, Chapter 17 provides a summary of the content of the publication.

The editor would like to express her acknowledgement to all contributors, the work of
the EDeAN members and NCC coordinators, taking part in giving birth to this
publication, and the native English contributors reviewing all chapters. The EDeAN
Secretariat would like to thank the European Commission for their support.
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2. Design for All Principles1
Klaus Miesenberger
University of Linz, Altenbergerstraße 49, A-4040 Linz, klaus.miesenberger@jku.at

Abstract: Design is used in many different domains and “Design for All” is related to them.
This paper discusses some basic characteristics of design and “Design for All” to better
understand the general nature of principles for “Design for All”. This will lead into presentation
of the most well known principles of “Design for All” of the Center for Universal Design. Such
general principles underline the importance of raising awareness and education as “Design
for All” should be part of the general design process from the beginning. This will be followed
by a list of guidelines helping to better implement “Design for All” principles in specific
domains in practice.

2.1. Design and “Design for All”
A short discussion of the terms and the concepts behind design and “Design for All”
should help to outline some general characteristics of principles in “Design for All”.
One gets puzzled by the complexity of different meanings of design in different
domains. Design is used as verb and as noun what outlines that design is a characteristic
of products but also of processes. Definitions of design (e.g., [2, 3]) relate to the
development of plans/concepts, but also to the actual activity of shaping/styling or
even engineering/developing/producing. Commonly it is associated with physical
objects but also virtual objects, abstract information, interactions; even emotions,
feelings, opinions, attitudes, are subject to design. New but also old items, single objects
but also complex systems are addressed. Anything in our world which is subject to
human activity and influence (“culture”) can be subject to design. [4] An according
complex practice and number of disciplines related to design can be found.
Therefore we can only define design at a more abstract level. The American
Psychological Association outlines four different roles of design: [5, 1]
● Engineering where design is related to reaching practicality and efficiency of
products; design plays a creative role in engineering.
● Production and construction where the role of design is related to the support of
efficient planning of the execution of processes; design is the “plan” which
anticipates the final product before the actual production.
1

This chapter is based on [1].
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● Marketing where design is related to implementing persuasive PR concepts to
be successful in competitive markets offering many products with similar
functionalities; design should add affective and emotional qualities to products.
● Art where design is the implementation or creativity. Art is first of all selfintentional and independent; if art is involved in marketing and production it is
confronted with predefined goals. Thereby design could be referred to as
“applied arts”.
The different roles show that design is an intentional process fulfilling or supporting
specific tasks. We can therefore define design also according to its functionalities
[e.g.: 6, 7, 1]2:
● Practical functionality (functionality towards an object): Design supports an
effective impact of the artefact.
● Aesthetical functionality (functionality towards a user): Design supports efficient,
practical and ergonomic handling of the artefact for the user.
● Persuasive functionality (psychological functionality): Artefacts should be
affective, emotional and identifying; design fulfils expectations and communicates
the individual life style and status users/owners; design makes user feel good,
some times also more or less independent of practical and aesthetical qualities.
This clearly outlines that design has to deal with often competing interests. Practical and
aesthetical functionalities are of particular importance in engineering and production.
Obviously they are of particular importance for “Design for All” as supporting the
needs of diverse set of users, including those with disabilities, is closely related to the
practical and aesthetical functionality of design. In competitive markets persuasive
design tends to become predominant due to the leading role of marketing. Products are
chosen due to overwhelming persuasive qualities and not due to practical and aesthetical
aspects. Design could tend to become the playground of marketing and drift away
from core practical, aesthetical and therefore “Design for All” requirements. Fundamental
usability and also accessibility requirements are at risk to be seen as contradicting to
marketing based design concepts. [1]
“Design for All” does not demonise attractive and persuasive design but it clearly
prioritises the practical and aesthetical needs of the broadest diversity of user groups
possible in the process of design. This outlines the latent conflict of an often marketing
driven practice which is afraid that persuasive concepts are interfered by requirements
of Design for All. Accessibility and usability problems are discredited and put aside as
minority problems. The primacy of practical and aesthetical functionalities is seen as a
barrier to modern design. This tends to discredit “Design for All” as a burden to an
already established design process and as being unattractive. To balance such competing
requirements is the core challenge for principles of “Design for All”.
2

There are several other definitions of design using a more granular structure, e.g., [8]
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2.2. “Design for All” Characteristics
We can derive several characteristics of “Design for All” from this initial discussion
which help to better understand and complement principles and sets of guidelines of
“Design for All”:
“Design for All” is not “design for disability” [11]
The origin of concepts like “Design for All” or “Universal Design” [9, 10, 11] is in
fields like Accessibility, Assistive Technologies (AT) or eInclusion. Due to this “Design
for All” till today is often misunderstood as design for disability. Accessibility plays
an important role for “Design for All” but is not equal to it what is underlined by its
definition:
“Universal design is the design of products and environments to be usable by all
people, to the greatest extent possible, without the need for adaptation or
specialized design. The intent of universal design is to simplify life for everyone
by making products, communications, and the built environment more usable by
as many people as possible at little or no extra cost. Universal design benefits
people of all ages and abilities.” [12]

“Design for All” is design for diversity
“Design for All” must not be misunderstood as design for “average” people [11].
“Design for All” is user centric and respects the needs and preferences of the broadest
range of individual users possible. The flexibility of today’s tools and technologies
allows design to adapt functional and aesthetical requirements to a diverse set of
requirements of a diversity of users. In particular ICT and Assistive Technologies
support “Design for All” as according functionalities for adapting design to a divers
set of user needs are at hand. [1]
“Design for All” asks for the primacy of practical and aesthetical design
As outlined in chapter 2.1, practical and aesthetical requirements “for all” are prior
and must not be overlapped by persuasive intents. This has been outlined as one of the
main areas of conflict and misunderstanding of design and “Design for All” in chapter
2.1. Persuasive design has to be based on solid practical and aesthetical design and not
vice versa. [1] In the same way as new techniques and technologies open an enormous
playground for persuasive design, new techniques and technologies show an enormous
potential to better include a diverse set of user needs into design. Integrating a user
centred approach is the core principle of “Design for All”. Having the diversity of
users’ needs in mind will be beneficial to all users and the success of design. This will
also encourage, not hinder creativity and art. In such a way, “Design for All” might
become a method to address new markets and user groups with new designs, as some
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examples show (e.g.: [1, 15, 16]).3 “Design for All” will not hinder modern design but
it strongly asks for rethinking established design workflows and processes what brings
us to next characteristics of “Design for All”:
“Design for All” is process oriented and proactive
“Design for All” should be involved in design from beginning to proactively avoid
accessibility and usability problems and conflicts with persuasive marketing
requirements. “Design for All” asks for a user involvement – from definition towards
evaluation -. At this conceptual and process oriented level “Design for All” does not
interfere but complement with other aspects like persuasive requirements. “Design for
All” becomes problematic when it is not proactive but used as a controlling instance a
posterior. This is underlined by the fact that redesign due to accessibility and usability
problems is much more cost intense and “Design for All” from scratch. When “Design
for All” is discredited as too expensive it is more due to the missing integration of
requirements from the beginning what is more a failure of the general design workflow
than of “Design for All”. [1] All sets of principles and domain specific guidelines
outline this process oriented and proactive nature of “Design for All” (see chapter 2.3.).
“Design for All” is intentional and demanding towards mainstream
“Design for All” argues for its ethical, political, legal, social and also economical
advantages [1, 9, 11]. Practice nevertheless is lacking. “Design for All” defines
requirements which should be put in place by a third party, by mainstream designers.
“Design for All” becomes subject and has to be integrated into mainstream intentions
and goals of design. Due to this awareness raising and education in mainstream are of
particular importance to make “Design for All” an integral part of design. [50]
The qualities of “Design for All” are invisible
When analysing (the still few) examples of best practice it strikes with interest that
qualities of “Design for All” seem to be absorbed by other, general qualities of
products and services. “Design for All”, as outlined, has to be part of the general
design goals and therefore its qualities should be supportive to the final
products/devices/services. Accessibility and usability could be
(a) special features for specific target groups, which are usually seen more as assistive
(e.g., “special” cars for the aging population) than as mainstream features, or
(b) an improvement of the general usability, which most of the time is not recognised
as “Design for All”, but as good design in general (e.g., good, accessible design
of controls in cars) [1]

3

[1, 11, 12] give examples how the process of web design is dominated by marketing leading to
fundamental problems regarding an according respectation of usability and accessibility aspects.
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“Design for All” qualities might not be seen at a first glance in final products. They
support accessibility and general usability, but they do not demonstrate or advertise
for it. It is the general idea of design which the final products advertise for, and not
singular aspects like accessibility and usability for specific user groups. Design is a
holistic process and (process oriented) “Design for All” can (only) be successful in the
context of such holistic purposes and intents. Explicit visibility of “Design for All” as
a focus on non mainstream user groups is in danger of being recognised as
stigmatising (e.g., mobile phones advertising for special features for aging people
never met with acceptance). It sounds paradox but, the more successful “Design for
All” is, the less recognised it seems to be. [1]

2.3. Principles Guiding Design for All Practice
The general characteristics show that “Design for All” is a concept which should guide
practices. “Design for All” emphasises that usability should be extended to the broadest
possible number of user groups, taking different contexts and situations into account
and including groups like people with disabilities, migrating population, people with
diverse social and economic backgrounds and the aging population. The Centre for
Universal Design defines principles which are today still referenced as THE principles
of “Design for All”: [12]
1. Equitable Use: The design is useful and marketable to people with diverse abilities:
● Provide the same means of use for all users: identical whenever possible;
equivalent when not.
● Avoid segregating or stigmatizing any users.
● Provisions for privacy, security, and safety should be equally available to all
users.
● Make the design appealing to all users.
2. Flexibility in Use: The design accommodates a wide range of individual preferences
and abilities:
● Provide choice in methods of use.
● Accommodate right- or left-handed access and use.
● Facilitate the user's accuracy and precision.
● Provide adaptability to the user's pace.
3. Simple and intuitive: Use of the design is easy to understand, regardless of the
user's experience, knowledge, language skills, or current concentration level:
● Eliminate unnecessary complexity.
● Be consistent with user expectations and intuition.
● Accommodate a wide range of literacy and language skills.
● Arrange information consistent with its importance.
● Provide effective prompting and feedback during and after task completion.
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4. Perceptible Information: The design communicates necessary information effectively
to the user, regardless of ambient conditions or the user's sensory abilities:
● Use different modes (pictorial, verbal, tactile) for redundant presentation of
essential information.
● Provide adequate contrast between essential information and its surroundings.
● Maximize “legibility” of essential information.
● Differentiate elements in ways that can be described (i.e., make it easy to give
instructions or directions).
● Provide compatibility with a variety of techniques or devices used by people
with sensory limitations.
5. Tolerance for Error: The design minimizes hazards and the adverse consequences
of accidental or unintended actions:
● Arrange elements to minimize hazards and errors: most used elements, most
accessible; hazardous elements eliminated, isolated, or shielded.
● Provide warnings of hazards and errors.
● Provide fail safe features.
● Discourage unconscious action in tasks that require vigilance.
6. Low Physical Effort: The design can be used efficiently and comfortably and with
a minimum of fatigue.
● Allow user to maintain a neutral body position.
● Use reasonable operating forces.
● Minimize repetitive actions.
● Minimize sustained physical effort.
7. Size and Space for Approach and Use: Appropriate size and space is provided for
approach, reach, manipulation, and use regardless of user's body size, posture, or
mobility:
● Provide a clear line of sight to important elements for any seated or standing
user.
● Make reach to all components comfortable for any seated or standing user.
● Accommodate variations in hand and grip size.
● Provide adequate space for the use of assistive devices or personal assistance.
The IDeA centre [17], which in general provides an excellent resource for information
on Design for All, offers information on best practice regarding how these principles
were used, e.g. for the city of New York [21]. There are other approaches to define
principles of “Design for All”, e.g. The Userfit Method/Tool [22], IS4All [23]. Also,
“Design for All” refers to usability or usability engineering which has evolved as a
mainstream disciplines over the last decades. It provides a set of principles to achieve
better usability in terms of [24, 25, 26]
● Learnability
● Efficiency of use
● Memorability
20

● Few and non-catastrophic errors
● Subjective satisfaction.
The general nature of such principles, as outlined, ask for rethinking the process of
design and also for more concrete guidelines to support day to day practice in certain
domains.

Domain Specific Guidelines for Design for All
Research and development over the last decades have established a profound body of
knowledge in different domains related to “Design for All”. These concepts have been
proven in prototypes, demonstrators and examples of best practice for “Design for
All” (e.g., [1, 12, 17, 18, 19, 20]). The outlined wide range of domains of design and
the increasing awareness for eInclusion and accessibility led to an increasing variety of
sets of guidelines supporting “Design for All”. They help to guide a “Design for All”
process in specific domains. As such guidelines are subject to more intensive
discussions in later chapters only a list of guidelines and resources for a better
overview is provided, which do not intend to be complete: [1]
Design Process (complementing the principles of “Design for All”)
● CEN/CENELEC Guide 6: Guidelines for standards developers to address the
needs of older persons and persons with disabilities (27)
● British Norm BS7000 Part 6 and related advice documents [28,29,30]
Built environments and environmental design:
● ISO/TR 9527: Building construction - Needs of disabled people in buildings Design guidelines extended according to regional and national norms. [31]
● Build for All reference manual [32]
● Scientific discussions [20]
● The inclusive corporation [33]
● Universal Design in Higher Education [34]
● Universal Playground Design [35]
Everyday/Consumer products
● Accessible Design of Consumer Products, Guidelines for the Design of Consumer
Products to Increase Their Accessibility to People with Disabilities or Who Are
Aging [36]
● ISO 20282-1: Ease of operation of everyday products — Part 1: Context of use
and user characteristics [37]
● ISO 20282-2: Ease of operation of everyday products — Part 2: Test method [38]
● ISO/IEC JTC1 SC 36: Learning Technologies [39]
● ISO/IEC JTC1 SC 25 WG 1: Home Electronic Systems [40]
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● Tiresias Guidelines for the design of accessible information and communication
technology systems [41]
● IBM Developer Guidelines: Hardware accessibility, Hardware Self Contained,
Closed Products accessibility [42]
● Universal Design of Consumer Products: Current Industry Practice and
Perceptions [43]
Man-Machine Interaction
● ISO 9241: Ergonomics of Human System Interaction [44]
● ISO 13407:1999: Human-centred design processes for interactive systems [45]
● ISO 9355-3: 2006: Ergonomic requirements for the design of displays and
control actuators - Part 3: Control actuators [46]
● ISO 9241-110:2006: Ergonomics of human-system interaction - Part 110:
Dialogue principles [44]
Web and Software Accessibility
● Web Accessibility Guidelines of the W3C/WAI [47] for
o Content (W3C/WAI/WCAG)
o Authoring Tools (W3C/WAI/ATAG)
o User Agents (W3C/WAI/UAAG)
● Unified Web Evaluation Methodology [48]
● ISO 9241: Ergonomics of Human System Interaction, since 2008 including
Software accessibility (based on former ISO/TS 16071) which provides criteria
for
o Accessibility impact (core/primary/secondary)
o Implementation responsibility (OS/application level) [44]
● Section 508, Paragraph 1194.21 on ”Software applications and operating
systems” [49]
● IBM Developer Guidelines [43]:
o Software accessibility
o Web Accessibility
o JavaTM Accessibility
o IBM Lotus Notes® accessibility
o Documentation accessibility
● Tiresias Guidelines for the design of accessible information and communication
technology systems [41]
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2.4. Conclusion
This chapter introduced principles of “Design for All”. The relation of “Design for
All” to design in general helped to outline some important characteristics of “Design
for All”. The importance of awareness raising and education becomes obvious as
“Design for All” wants to impact on general mainstream processes. Principles and a
list of guidelines have been provided which should help to better guide design in
practice towards a diverse set of user needs including those with disabilities. “Design
for All” as an integral part of general design should guide the process towards a more
equal level of accessibility and usability. [50]
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3. Policy and Legislation in Europe in the
Promotion of eAccessibility
Erkki Kemppainen
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Abstract: E-inclusion and e-accessibility continue to be main concerns in EU information society
policy. Several fields of policy and legislation are relevant to the promotion of accessibility,
such as equality and non-discrimination, information and communications technologies, public
procurement, copyright, protection of privacy and assistive technologies. Law or other
appropriate institutional measures are needed in order to effectively promote e-accessibility in
Europe.

European Policy Context
In its conclusions in March 2009 the Council of the European Union stated that einclusion, and particularly e-accessibility would continue to be main concerns in EU
information society policy. This statement in the conclusions confirms that the
development towards an inclusive information society—based on many research, policy
and legislative activities—will continue to combine the efforts of users and citizens,
researchers, policy makers and legislators both at European and national levels.1
Design for All and assistive technologies promote eAccessibility and e-Inclusion. Einclusion is explained in the Information Society Thematic Portal2 as follows:
E-inclusion (‘e’ standing for electronic) aims to ensure that disadvantaged people are
not excluded due to their lack of digital literacy or internet access. E-inclusion also
means taking advantage of the new opportunities offered by digital and technical
services for the inclusion of socially disadvantaged people and less-favoured areas.
The Information Society has the potential to distribute knowledge more equally and to
offer new job opportunities, by overcoming the traditional barriers to mobility and
geographic distance.

1
2

Council Conclusions on accessible information society.
Europe's information Society Thematic Portal.
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eAccessibility is a more specific concept. The European Commission is promoting an
“eAccessibility” aimed at ensuring people with disabilities and elderly people have
access to ICTs on an equal basis with others.
In Europe, the present policy context of accessibility in the Information Society is the
i2010 initiative. The “i2010 – A European Information Society for growth and
employment” initiative was launched by the Commission on 1 June 2005 as a
framework for addressing the main challenges and developments in the information
society and media sectors up to 2010. It promotes an open and competitive digital
economy and emphasises ICT as a driver of inclusion and quality of life. The initiative
contains a range of EU policy instruments to encourage the development of the digital
economy, such as regulatory instruments, research and partnerships with stakeholders.3
Important steps during the last few years in policy development are the Riga
Ministerial e-Inclusion Declaration, the Ageing Well in the Information Society Action
Plan, and the Ambient Assisted Living Joint Program, the Commission Communication
Towards an Accessible Information Society and the above mentioned Council
Conclusions on an accessible information society.4

3.1. Equality and Non-discrimination
Several fields of policy and legislation are potentially relevant to the promotion of
accessibility. The principle of non-discrimination applies to all sectors of society. It is
one of the human rights that has been defined in many human rights treaties, for
example by the Council of Europe and the United Nations.
In 2000 the European Community enacted two Directives that prevent people in the
European Union from being discriminated against on grounds of race and ethnic origin
(Racial Equality Directive), and on grounds of religion or belief, disability, age or
sexual orientation (Employment Framework Directive). Concerning disability, the
European Union has recently adopted a strategy for mainstreaming disability issues
into relevant Community policies and developing concrete actions in crucial areas to
enhance the integration of people with disabilities.5
The goal of the European Union Disability Strategy is a society that is open and
accessible to all. The barriers need to be identified and removed. The European Union
Disability Strategy has three main focuses: co-operation between the Commission and

3

What is i2010? A comprehensive strategy for the information society 2005–2010.
Europe's information SocietyThematic Portal.
5
Action against discrimination, Civil Society.
4

28

the Member States, full participation of people with disabilities, and mainstreaming
disability in policy formulation.6
Non-discrimination is also one of the general principles of the Convention on the Rights
of Persons with Disabilities. The Convention was adopted by the United Nations General
Assembly on 13 December 2006 and was opened for signatures on 30 March 2007.
Several countries have already signed or as a next step have ratified the Convention.
The Convention entered into force internationally on 3 May 2008, when the 20th State
ratified the Convention.7
Reasonable accommodation is an implication of non-discrimination. At a European
level the concept of reasonable accommodation is expressed in the Employment
Framework Directive.8 According to it, in order to guarantee compliance with the
principle of equal treatment in relation to persons with disabilities, reasonable
accommodation shall be provided. This means that employers shall take appropriate
measures, where needed in a particular case, to enable a person with a disability to be
able to access, participate in, or advance in employment or training, unless such
measures would impose a disproportionate burden on the employer. This burden shall
not be disproportionate when it is sufficiently remedied by measures existing within
the framework of the disability policy of the Member State concerned.
There is general non-discrimination legislation in many Member States as well as
sector-specific legislation both at European and national levels.

3.2. Telecommunications and Information Society
There is a long tradition of European legislation with regard to telecommunications. In
2002, the European Union adopted a new regulatory framework for electronic
communications networks and services, covering all forms of fixed and wireless
telecoms, data transmission and broadcasting. From a DfA perspective, the most
important Directives are the Directive on a common regulatory framework9 and the
Directive on universal service and users' rights relating to electronic communications
networks and services.10

6

The European Union Disability Strategy.
UN Enable.
8
Council Directive 2000/78/EC establishing a general framework for equal treatment in employment and
occupation.
9
Directive 2002/21/EC on a common regulatory framework
10
Directive 2002/22/EC on universal service and users' rights relating to electronic communications
networks and services
7
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According to the framework Directive, the National Regulatory Authority shall,
among other tasks, promote the interests of consumers by, among other things,
addressing the needs of specific social groups, in particular disabled users.
The basic principles of universal service are determined by Directive 2002/22/EC on
Universal Service and Users' Rights. According to Article 7,
1. Member States shall, where appropriate, take specific measures for disabled
end-users in order to ensure access to and affordability of publicly available
telephone services, including access to emergency services, directory enquiry
services and directories, equivalent to that enjoyed by other end-users.
2. Member States may take specific measures, in the light of national conditions,
to ensure that disabled end-users can also take advantage of the choice of
undertakings and service providers available to the majority of end-users.

Universal service means the provision of a defined set of services to all end-users
regardless of their geographical location and, in light of specific national conditions, at
an affordable price. The universal service incorporates the right of connection to the
public telephone network at a fixed location; the right of access to publicly available
telephone services; the right of availability of a directory information service; the right
of availability of public pay telephones; the right of facilities for disabled users and
those with special social needs. Some of these measures could include, by way of
example, making public pay telephones accessible to the disabled, providing public
text telephones for deaf or speech-impaired people, providing directory enquiry
services (or an equivalent) free of charge for blind people, etc.11
In November 2007, the Commission adopted proposals for the review of the telecoms
regulatory framework. They aimed at more competition, better regulation, strengthening
the internal market and better protecting consumers.12
The convergence of different technologies, like telecommunications and computers, is
the trend of today and also poses challenges for policy, legislation and standardization.

11
12

Universal service.
Reforming the current telecom rules.
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3.3. Public Procurement
Public procurement is an important economic force. That is why it is an important tool
to promote accessibility. The legislative package of public procurement Directives,
approved in 2004 by the European Parliament and the EU's Council of Ministers, will
help simplify and modernize procurement procedures.13
The new directives make it possible to take accessibility needs into account at several
stages of a procurement process. The two important passages in the directives are:
In the Directive for coordinating the procurement procedures of entities operating in
the water, energy, transport and postal services sectors,14 Article 34 states that:
Technical specifications as defined in point 1 of Annex XXI shall be set out in
the contract documentation, such as contract notices, contract documents or
additional documents. Whenever possible these technical specifications should
be defined so as to take into account accessibility criteria for people with
disabilities or design for all users.

and in the Directive on the coordination of procedures for the award of public works
contracts, public supply contracts and public service contracts,15 Article 23 states that
The technical specifications as defined in point 1 of Annex VI shall be set out in
the contract documentation, such as contract notices, contract documents or
additional documents. Whenever possible these technical specifications should
be defined so as to take into account accessibility criteria for people with
disabilities or design for all users.

It is obvious that it is most convenient to refer to standards when making technical
specifications. There are already many CEN, ETSI and ITU standards which can be
used for this purpose and many sources which can be useful in practice. Likewise,
guidelines like the WAI guidelines, for example, or national guidelines have been used.
In the future it will be easier to find suitable standards. Mandate M/376 has been given
by the European Commission to the European Standardisation Organisations CEN,
CENELEC and ETSI, to come up with a solution for common requirements and
conformance assessment.

13

Public Procurement.
Directive 2004/17/EC coordinating the procurement procedures of entities operating in the water, energy,
transport and postal services sectors.
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Directive 2004/18/EC on the coordination of procedures for the award of public works contracts, public
supply contracts and public service contracts
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3.4. Copyright
Not all products are accessible for persons with disabilities. Blind persons cannot see
the text. Audio output or text in Braille can provide helpful alternatives. In producing
audio books, or certain other accessible works, an additional copy is created. Copyright
can be a problem in this situation. On the other hand, copyright is an essential part of
the sustainability of a creative society. This conflict of interests must be solved
somehow in order to ensure the Information Society is a Society for All.16
There is international and European legislation in this field. The objectives of the
Directive on the harmonisation of certain aspects of copyright and related rights in the
information society17 are to adapt legislation on copyright and related rights to reflect
technological developments and to transpose into Community law the main international
obligations arising from the two treaties on copyright and related rights adopted within
the framework of the World Intellectual Property Organisation (WIPO) in December
1996. It is an essential building block for the Information Society. The final text was a
result of over three years of thorough discussion and an example of co-decision making,
where the European Parliament, the Council and the Commission have all had a decisive
input.18
The core of copyright is reproduction rights. It is expressed in Article 2 of the Directive
on the harmonisation of certain aspects of copyright and related rights in the information
society as follows:
Member States shall provide for the exclusive right to authorise or prohibit direct
or indirect, temporary or permanent reproduction by any means and in any form,
in whole or in part:
(a) for authors, of their works;
(b) for performers, of fixations of their performances;
(c) for phonogram producers, of their phonograms;
(d) for the producers of the first fixations of films, in respect of the original and
copies of their films;
(e) for broadcasting organisations, of fixations of their broadcasts, whether those
broadcasts are transmitted by wire or over the air, including by cable or satellite.

16

Kemppainen & Rodriguez Porrero Miret 2008.
Directive 2001/29/EC on the harmonisation of certain aspects of copyright and related rights in the
information society
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The Directive permits certain exceptions for the reproduction right, including for the
benefit of persons with disabilities. According to Article 5, Member States may provide
for exceptions or limitations to the rights provided for in Articles 2 and 3 in the cases
defined in the Article, as uses, for the benefit of people with a disability, which are
directly related to the disability and of a non-commercial nature, to the extent required
by the specific disability.
However, it requires legislation to be enacted in Member States. Many Member States
have this kind of legislation, but not all. It would be needed in all countries in order to
have possibilities to present information in accessible forms.

3.5. Protection of Privacy
The relationship between design and privacy is not necessarily obvious. Modern
technology, which is a result of design, is able to collect significant amounts of personal
information. The user has an interest in that information being correct and in it being
used appropriately. The person may want to keep something confidential and have
access to the information that has been collected. In other words, privacy is desired.19
There are both opportunities and threats. Many opportunities include the possibility to
customize one's user profile, and select and organize the services that one will be
using.20 The possibility to obtain more information about oneself may enhance personal
autonomy. Furthermore, the application of Ambient Intelligence in a home environment
or outside the home may increase one’s possibilities to act and fulfil one's plans. Such
would constitute a very fundamental change in personal opportunities. These systems
and services are in fact a result of design.21
However, the increasing capabilities and use of information systems and technologies
to track, store and analyze personal information pose potential threats to people's
individual privacy and confidence in using ICT. Many governments and many
organizations are engaged in the collection of detailed personal information on their
citizens and customers. The misuse of personal information is possible by individuals
and organizations. Therefore, personal information must be protected from possible
misuse and invasion while ensuring that information obtained for legitimate purposes,
including providing for a safe and trusted internet, is permitted.22

19

Kemppainen & Rodriguez Porrero Miret 2008.
Kemppainen et al. 2007; Kemppainen & Rodriguez Porrero Miret 2007.
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In 1995 the European Union adopted a Directive on the processing of personal data.23
This Directive established the basic principles for the collection, storage and use of
personal data which should be respected by governments, businesses and any other
organizations or individuals engaged in handling personal data.24
The Directive on the processing of personal data and the protection of privacy in the
electronic communications sector25 includes provisions on the security of networks
and services, confidentiality of communications, access to information stored on
terminal equipment, processing of traffic and location data, call-line identification,
public subscriber directories and unsolicited commercial communications.
Public access to information is needed to make participation in society possible. Public
access ensures the availability of information, but leaves open the question of how it is
accessed. The requirement of accessibility has created new fields of science, which
also need to be constantly developed. The right to privacy is an important restriction
of public access. Confidentiality in the exchange of information is a form of privacy.
On the other hand, access to information is central to empowerment for the individual.
Also society needs information. A living and balanced society needs legislation for
information flow, because there are different and controversial interests to be balanced.
All parties are not equally strong. That is why legislation is needed. The flow of
information between all groups and individuals, in an acceptable way, ensures that
individuals and societies can act in reasonable and well-informed ways.26
The basic principles of the protection of privacy expressed in legislation apply also to
new applications of technology. Technology should make the implementation of these
principles possible and not counteract them. There is a need to apply and translate
them into design principles, which in turn would lead to ethically and legally justified
devices and systems and the use of such.
The following guiding principles identify the main areas of concern. These principles,
which have been formulated on the basis of the analysis of technological development
and European data protection legislation, should be observed when designing services
and systems, regardless of what technology the services and systems are based:
● Establish any relevant standards and legislation and comply with them.
● Design the user interface, including data entries, to be as accessible, usable and

adaptable as possible.
23

Directive 95/46/EC on the processing of personal data.
Privacy Protection.
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Kemppainen 1996.
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● Design the user interface so that the personal information of the user is not

visible or accessible in any way to persons nearby.
● Inform who is collecting data in the performance of the service.
● Inform what data about the user is collected, for what purpose and to whom it

may be transferred.
● Use the data to provide a personalised user interface.
● Collect only such data that is needed for the performance of the service.
● Inform whether responses to questions asked in the performance of the service

are obligatory or voluntary.
● Take care that data collection is secure.
● Inform to whom the data, including the results of data collection, may be

transferred.
● If the data is transferred, take care that the transfer is secure.
● Inform how to access and rectify data on the user.27

3.6. Assistive Technologies
According to the Commission, policy-makers and the ICT industry must embrace the
Design for All approach to ensure that new technologies take the needs of all potential
users into account. In addition, efforts need to be made to promote the development of
assistive technologies that are tailored to help people with special needs access ICTs.28
Within Europe, each country has its own service provider system, which means that
the client, meaning the entity who selects and pays for the AT product, may be
different from country to country: public health systems, public social systems, private
organisations and associations dedicated to the AT sector, or individual end-users. In
addition, language differences also dictate that a local presence is necessary, especially
in the training or installation phase of a product sale.29
Thus financing systems vary in Europe. It is typical that there are several such systems
even within one country. Funding can be public, insurance based, or through products
purchased by individuals.

27

Kemppainen & Rodriguez Porrero Miret 2008.
eAccessibility - opening up the Information Society.
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3.7. Conclusion
Is the situation in Europe one of fragmentation, or of beautiful mosaics? It is a reality
that there are many interests related to the accessibility of products, services and
environments, with their related economic aspects.
When recognizing the interests of users/customers, industry/service providers, policy
makers/ legislators at European, national, regional and local levels, and those funding
some of these elements, it is obvious that there must be institutional structures and
processes, such as official bodies, programs, legislation, research, and negotiations in
order to balance these interests. Such balancing leads to sustainable development and
towards better accessibility actually coming about. Good will alone is not sufficient.
Legislation or other appropriate institutional measures are needed in order to effectively
promote eAccessibility in Europe.
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Abstract: Developments of assistive devices have been going on for a long time now, an
evolution driven mainly by the availability of low cost hard- and software. Despite the existence
of these possibilities, it is felt that ad hoc developments for persons with an impairment will
never make it on a European or on a wider scale. This led many years ago to the concepts of
Design for All or Universal design (a term mainly used in the US): main stream products built
so that they can be useful for persons with impairments too, and this without adaptations.
Because full design for ALL understandably is hard to achieve, many groups nowadays prefer
to call it Design for the MOST.
In the US, Australia, Japan and in the European Union more and more legislative actions
are put in place to require public bodies and companies to make sure that their products and
services are accessible and usable not only by “standard” users but also by others such as
elderly persons or people with an impairment. As it would be unwise to write down technical –
and therefore time-bound – requirements into a law, legislative texts preferably refer to
(international) standards.
In this chapter, we will draft an overview of what standards are, who is developing them and
who uses them. We will also focus on ongoing standardisation work in domains related to DfA.

4.1. Standardisation: general overview
In very general terms, producing a “standard” (fr: norme, standard; de: Norme; es:
norma) is a voluntary action set up in the past, almost uniquely, by commercial partners
who believe that the standardisation will permit easier exchanges of products and
goods. This implied very often that the acceptance of the standards is also voluntary
and triggered by expected commercial benefits. Only to a very limited extent consumer
representatives did participate in standardisation.
On the other hand, laws in many countries are referring more and more to the required
acceptance of several standards (e.g. on safety or on ecological aspects). The net result
of this need for standards is that nowadays many standardisation initiatives are
stimulated (= subsidised) by public bodies or, in Europe, directly and indirectly by the
European Commission. Also many guidelines have been created by stakeholder groups.
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In Annex I a list of basic documents on standards and standardisation processes is
given as well as pointers to updated recent information on ongoing standardisation
work in the field of DfA.

A view on European trade barriers

Source: Ashok, CEN Standardays 2007

Fig. 1: A view on European trade barriers if no standardisation would be available…
4.1.1. Formal standards
Probably the best known examples of standards are the ISO standards (ISO =
International Organization for Standardization). These are very formal documents
created by an accepted international body after consultation with many national
standardisation organisations and a rigorously established voting procedure. The
immediate consequence is that producing these standards (and even updating them)
takes a very long time.
The creation of European standards has been delegated since many years to the 3 official
standardisation organisations (CEN, CENELEC and ETSI). Each of them has its own
domain to cater for. Their international counterparts are respectively ISO, IEC and
ITU-T1.

1

IEC (http://www.iec.ch/) is not to be confounded with CIE (http://www.cie.co.at/index_ie.html)
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Fig. 2: The 3 ESOs, the European Standardisation Organisations
A few of these have agreements with ISO and ITU-T (International Telecommunication
Union- Telecommunication Standardization Sector) so that some of their work can be
shared and so that some standards are just taken over from each other.
A concrete example of such a hand-over in the field of Assistive technology and DfA
is given by the development (since 2001) of several guidelines for standardisers
(persons, committees) in order to come to a situation where all new standards would
‘automatically’ take accessibility and eAccessibility into account.
It started with the “ISO/IEC Guide 71” document (pushing standardisation groups to
take the needs of persons with a handicap into account) that was later taken over by
CEN/CENELEC/ETSI as Guide 6. The European Commission’s Mandate2 M283 to the
Standards Bodies stipulated that these guidelines should be adapted for Standardisation
in the field of information and communications technologies (ICT) for disabled and
elderly people, a task mainly under the remit of a CEN DfA workshop (cf. 4.2.1.3.1.
below). As not much had happened over the years, the Stand4All project (cf. below)
has taken in the beginning of 2009 the initiative to create a special working group on
Guide 6 implementations.3
More national and international standardization bodies are mentioned in sections 4.2.2.
and 4.2.3.

2

Mandates are explained in 4.1.4.
Guide 6 can be found at: http://www.cen.eu/boss/supporting/reference+documents/cclcgd006.pdf. An
overview is available on Wikipedia: http://en.wikipedia.org/wiki/CEN/CENELEC_Guide_6
3
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4.1.2. Standardisation related work (“informal standardisation work”)
Over the last years several of these standardisation bodies have developed also
standardisation-related initiatives that are easier to manage and can produce outcomes
much faster. They all have special designations so that they cannot be confused with
the “real” standards. E.g. ISO has developed a new range of “deliverables”, or
different categories of specifications, allowing publication at an intermediate stage of
development before full consensus.
Some of these standardisation related activities are given in the following table:
Name
ISO

Website
http://www.iso.ch/

ITU-T
ETSI

http://www.itu.int/ITU-T/ • Recommendations
http://www.cenorm.org/ • CEN Workshop Agreement (CWA)
http://www.etsi.org/
• Specialist Task Forces (STF)

CENELEC

http://www.cenelec.org/

CEN

CEN/CENELEC

Names of related activities
● Publicly Available Specification
(PAS)
● Technical Specification (TS)
● Technical Report (TR)
● International Workshop Agreement
(IWA).

• CENELEC Workshop Agreement
(CWA)
• CENELEC Guides
• CEN/CENELEC Guides

Examples of this type of activities in relation to DfA and eAccessibility are given
below.
4.1.3. Ad hoc and industry standards, conflicting standardisation procedures
Quite often some companies are able to put forward one of their developments as a
standard to which others have to adhere in order to build, e.g., third party products.
Well known are the technical specifications of Microsoft products and a few others.
Equally often industry groupings are working out guidelines or recommendations for
standardisation of matters important to their community. Widely known examples are
Open E-book, IETF, Daisy, ECMA, WAP, Oasis, Bluetooth etc. Strictly spoken also
the IEEE standards (e.g. the IEEE 802.11 series on WiFi) fall in this category.
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4.1.4. Mandates
The standardization world recognized a number of years ago that there was no formal
procedure for ensuring that the needs of elderly and disabled consumers were
considered when writing standards for products other than for those specifically
designed for persons with disabilities (e.g. assistive technology, technical aids, assistive
devices for persons with disabilities).
To promote the specific standardisation work that is urgently needed or for which no
direct commercial thrust does exist, the European Union established a system of
Mandates. These are requests for specialised standardisation work, addressed to one or
several ESO’s and for which extra funding will be provided.
E.g. with Mandate 283 the European Commission aimed to promote the use of barrierfree design in the standardisation process, so that standards would consider and
include the requirements of disabled and elderly persons and thus products, services
and environments designed according to the standards could be used safely by a larger
portion of the population. The work was jointly carried out by a working group
constituted by CEN/CENELEC and ISO/IEC. Mandate 283 finished in 2003.
Currently Mandate 376 on the use of the procurement mechanism to increase the
availability of accessible goods and services is running. Details can be found in 4.3.2.1.

4.2. Recent developments in DfA related standardisation (formal standards)
As DfA standardisation was explicitly mentioned in the eEurope2002 and I2010 plans
of the European Union, several new actions were established since then (Engelen, 2003).
Four major recent strategies can be distinguished:
● the set up of coordinating working groups and organisations;
● the democratisation of the standardisation processes themselves;
● the increasing impact of non-formal standardisation bodies and
● the establishment of standardisation related discussion fora open for non-specialists.
These aspects will be briefly explained later on in this text.
4.2.1. European initiatives
4.2.1.1. Initial steps
Already in the middle of the nineties when ICT systems started booming, ETSI, one of
the three European standardisation organisations organised, in collaboration with the
Danish Centre for Technical Aids and the European Commission the 1996 “European
Policy Workshop ICT Standardization and Disability in Europe”.(Brandt, 1996) The
three major outcomes retain their importance, even nowadays, although the third one
(legislation) has since been taken on board in several EU countries:
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● Industry is not sufficiently aware of the market potential for accessible products
● Standardisation processes should take into account the requirements of people

with disabilities and these users should be more involved in standardisation work
● Need for legislation

4.2.1.2. Coordination initiatives
4.2.1.2.1. ICTSB
The ICT Standards Board (ICTSB)4 is an initiative from the three recognised European
standards organisations with the participation of specification providers as partners to
co-ordinate standardisation activities in the field of Information and Communications
Technologies (ICT).
The ICTSB listens to requirements for standards and specifications that are based on
concrete market needs and expressed by any competent source. The Board then
considers what standards or specifications need to be created, and how the task will be
carried out (and by whom).
ICTSB created the DATSCG group (cf. below) and participated in the COPRAS
project (cf. 4.2.1.2.4.).
4.2.1.2.2. DATSCG
The “Design for All and Assistive Technology Standardisation Co-ordination group5”
was created within ICTSB as a direct response to the eEurope2002 plan but is still
active. Although it formally is a subgroup of ICTSB, it acts in a rather independent
way and has the following objectives:
● To ensure co-ordination of the ICT related standardisation work in the DfA and
AT fields;
● To act as an overall focal point on design-for-all and assistive technology
standardisation;
● To assist in organising promotional activities on design for all and assistive
technologies standardisation requirements in ICT;
● To promote the knowledge and awareness of existing guidelines and tools by
the market-players.
User representatives always have been invited to the DATSCG work. The European
Disability Forum (EDF)6, as representative of the final users, ANEC7 representing the

4

Link: http://www.ictsb.org/ and http://www.ict.etsi.org/
Link: http://www.ictsb.org/DATSCG_home.htm and http://www.ict.etsi.org/DATSCG_home.htm
6
Link: http://www.edf-feph.org/en/welcome.htm
7
Link: http://www.anec.eu
5
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standardisation needs of all customers and the Association for the Advancement of
Assistive Technology in Europe (AAATE)8 all have been active within DATSCG.
Recently DATSCG was appointed by the EU to follow up the activities of the Mandate
376 work (cf. 4.3.2.1.) and has accepted to provide guidance to the USEM project on
training users for participation in standardisation work (cf. 4.2.1.2.5.).
4.2.1.2.3. eAccessibility / eInclusion expert group
EC’s High level Group on the Employment and Social Dimension of the Information
Society (ESDIS) was established in 1999 for supporting the European Commission in
the analysis of the impact of the information society on employment and on social
cohesion.They therefore set up an eAccessibility expert group9.
After a short period of inactivity, the eAccessibility group was recreated as an expert
support group for the eInclusion activities of the European Commission’s Directorate
General on Information Society and Media (EC-DG INFSO-H3). In 2006 it changed
names and constitution into “eInclusion expert group”. Its representatives are officially
delegated by the governments of all old and new EU member countries.
4.2.1.2.4. COPRAS
COPRAS (Cooperation Platform for Research and Standards)10 was a support action
project in the EU’s 6th Framework Programme, aiming to improve the interfacing,
cooperation and exchange between IST (Information Society Technologies) research
projects and ICT standardization. It was initiated by several European standards
organisations in cooperation with the ICTSB, the coordinating forum for ICT
standardization in Europe.
COPRAS addressed the challenge of better synchronizing the continuous technological
development in ICT with standardization processes, thus making the benefits of these
technological developments better and earlier accessible to industry and society. Its
mission therefore was to stimulate, facilitate, and ease cooperation and exchange
between current as well as future IST research projects and ICT standards organisations.
Its activities and deliverables therefore supported projects finding the relevant standards
organisations to signal their output to, enabling them to upgrade their results through
standardisation, and hence stimulate their dissemination and usage.

8

Link: http://www.aaate.net or http://139.91.151.134/
Link: http://europa.eu.int/information_society/policy/accessibility/index_en.htm
10
http://www.w3.org/2004/copras/
9
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As one of its major outcomes, COPRAS has developed a set of Generic Guidelines
facilitating interfacing between research projects and ICT standards organisations11.
4.2.1.2.5. USEM
The USEM project12 aims to facilitate, enhance and increase qualification and
participation of disabled or elderly users and their respective organisations in the
European IST standardisation processes, by building on the Fortune concept. It was
anticipated that user information networking would improve European exchange of
experiences thus disseminating information and encouraging the uptake of new IST
standardisation.
Currently some 25 users trained in the framework of the USEM project, do participate
in ongoing standardisation actions as trainees.
4.2.1.2.6. Stand4All
In Autumn 2008, the European Commission (Directorate-General for Employment,
Social Affairs and Equal Opportunities, Unit G3: Integration of People with disabilities)
issued a call for tender on Training Users for Standardisation13. The work was accorded
to the Stand4All consortium formed by several USEM partners together with a couple
of national Standardisation Bodies.
The objective of the Stand4All consortium is to develop and implement training
courses for persons with disabilities and to promote the use of CEN/CENELEC Guide
6 within CEN/CENELEC/ETSI/TCs14. The training course will focus on the
implementation of the requirements of CEN/CENELEC Guide 6 in the work of
technical committees and on the guidance to people with disabilities and their
organizations and to disability and accessibility experts on how they can participate in
the standardisation process.
4.2.1.3. Standardisation efforts through workshops and other collaborative schemes
As stated before (in 4.1.2.) a democratisation process is taking place in the standardisation
arena. Besides formally established committees for creating the “real” standards, all
standardising bodies now have working groups and task forces where all interested
people are welcome, minimally as observers but often as contributors too.

11

http://www.w3.org/2004/copras/docu/faq/Overview.html
http://www.usem-eu.net/
13
VT - 2008 – 2: Training of Stakeholders on consultations on standardisation
http://ec.europa.eu/social/main.jsp?catId=626&langId=en&callId=173&furtherCalls=yes
14
Guide 6 has been discussed in 4.1.1.
12
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4.2.1.3.1. CEN Workshop agreements in the AT/DfA field
A CEN workshop actually is a collaborative action in which, over a period of about
one year, experts on specific topics do meet to establish the groundwork for
standardisation actions. A few examples:
● The CEN Workshop on DfA, “Design for all in ICT”, CWA14661 “Guidelines

to Standardisers of ICT products and services in the CEN ICT domain15”
contributed to the work of Mandate 238
● The CEN Workshop on website certification, in full “Specifications for a
complete European certification scheme concerning the delivery of a Quality
Mark for Web Content Accessibility - WS/WAC16”. The final agreement (June
2006) is freely available17.
● The Workshop on “Document Processing for Accessibility” (CWA-DPA)
brought together all the players in the information provision and e-publishing
chain in order to increase significantly the critical mass for enhancing the
provision of accessible information at a European level18
● In the beginning of 2009 a new CEN workshop has been initiated that aims to
agree on a curriculum for training of professionals in ICT industry in the
“Design for All” (DfA) principles and methods. Surveys among members of
ICT industry (including work done within the DfA@eInclusion project and the
results of the past IDCnet project19) have identified a lack of time, money and
knowledge as the major obstacles against an uptake of the “Design for All”
approach by ICT industry.
4.2.1.3.2. ETSI STF’s
Specialist task forces (STF) are typical for ETSI work. An STF is a team of highlyskilled experts working together over a pre-defined period to draft an ETSI standard
(or to do its groundwork) under the technical guidance of an ETSI Technical Body and
with the support of the ETSI Secretariat20.

15

http://www.tiresias.org/research/guidelines/cenisss/index.htm
Links: http://www.cenorm.be/cenorm/businessdomains/businessdomains/isss/activity/ws-wac.asp and
http://www.support-eam.org
17
can be downloaded from ftp://ftp.cenorm.be/PUBLIC/CWAs/e-Europe/WAC/CWA15554-00-2006-Jun.pdf
18
ftp://ftp.cenorm.be/PUBLIC/CWAs/DPA/CWA15778-2008-Feb.pdf
19
Cf. the documents section on http://www.idcnet.info
20
Link: http://portal.etsi.org/stfs/process/home.asp
16
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Fig. 3: How STF's (right branch) relate to “normal standardisation” work (left branch)
Some of the recent AT and DfA-related STF’s have been focussing21 on:
● Requirements of Assistive Technology Devices in ICT (STF 181)
● Study on the multimodality of icons, symbols and pictograms (STF 183)
● Design for All: Guidelines for ICT Products and Services (STF 184)
● Duplex Universal Speech and Text (DUST) communication [e-Inclusion] (STF
267)
● Human related technical guidelines for real-time person-to-person communication
services (STF 284)
● Access symbols for use with video content and ICT devices (STF 286)
● User-oriented handling of multicultural issues in broadband and narrowband
multimedia telecommunications (STF 287)
● AT Commands for Assistive Mobile Device Interfaces (STF 304)
● Guidelines for generic user interface elements for 3G mobile terminals, services
and applications (STF 322)
● Extending e-Inclusion to Public Internet Access Points (PIAPs) (STF 324)
● Generic spoken command vocabulary for ICT devices and services (STF 326)

21

More info about these STF's can be found by using following link:
http://portal.etsi.org/stfs/STF_HomePages/STFxxx/STFxxx.asp after replacement of „xxx” by the appropriate
number
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4.2.1.3.3. COST219ter
The main objective of this collaborative European Action (but with members from the
US, Australia and Japan) was to increase the accessibility of next generation
telecommunication network services and equipments to elderly people and people
with disabilities by design or, alternatively, by adaptation when required22. Several
major actions towards standardisation have been undertaken over the past years. The
action itself ended in 2008.
In 2005, COST 219ter organised in Florence a specialised workshop on “eAccessibility
Legislation and Policy: The role of standardisation”. Specialists of W3C, ISO, ETSI,
ITU-T, the D4ALL.net project, EDeAN and TEDICORE (Australia) have presented
the ongoing work within their organisations or countries23.
In 2007 a special brochure on “User involvement in Standardisation” was produced by
John Gill (RNIB/Tiresias) with support of COST219ter. It gives an actual overview of
the possibilities for participating in Standardisation actions.24
4.2.1.4. Public discussions: EDeAN Standardisation SIG
One of the unique and recent developments in the standardisation field, especially in
relation to design for all, is the potentially large involvement of specialists, users and
user representatives in the discussions.
The European Design for All Network (EDeAN) was established in 2002 as a response
to the European eEurope programme for stimulation of IST use. One of the action lines
was the “creation of a network of major expert centres in Design for All”. Another was
the “Publication of Design for All standards for accessibility of information technology
products, in particular to improve the employability and social inclusion of people
with special needs” (already mentioned in 4.3.1.2.3.). Although initial discussions on
the latter topic also took place in the eAccessibility working group a more open
approach was established through the creation of a public discussion forum.
Electronic information exchange within the EDeAN network was set up by the
D4ALLnet project (IST-2001-38833, Design for All Network of Excellence) that
created the HERMES collaborative web-based platform25, developed by FORTH-ICS

22

Link: http://www.tiresias.org/cost219ter
Link: http://www.tiresias.org/cost219ter/florence/index.htm
24
The HTML version of this report is available at:
http://www.tiresias.org/about/publications/disabilities_standardisation/index.htm#contents
The PDF version can be downloaded from:
http://www.tiresias.org/about/publications/disabilities_standardisation/Standards_2007.pdf
25
Link: http://www.edean.org
23
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(Crete). D4ALLnet was a Thematic Network funded by the European Commission
that supported the operation of EDeAN by providing an accessible web-based platform
to enable virtual networking and cooperation as well as information and knowledge
exchange between EDeAN network members (Bühler & Stephanidis, 2004).
Members of the EDeAN network are exchanging information within so-called Special
Interest groups. One of the discussion lines, open to ANY person interested in the
topic, is on Standardisation26.
4.2.2. Some national initiatives
Not all standardisation work is done on an international scale. We enumerate here very
briefly some highlights. More details can be found in the EDEAN documents D2.2
and D2.4a
4.2.2.1. USA
In the US several legislative actions have been undertaken, and as could be expected,
they often do not refer to official formal standards (as there are still very few) but to
guidelines purposedly made to specify the details of the laws. Two of them are very
famous
● American with Disabilities Act (ADA)
● Federal Rehabilitation Act (Section 508)
Although the laws themselves fall outside of the scope of this contribution, especially
Section 508 work is highly important for standardisation27.
Outside observers (e.g. from the European Union) were welcomed to participate in the
2007 revision of the 508 Guidelines.
The revision work itself appeared to be a gargantuan task. Emerging technologies have
made current 508 standards obsolete. Bluetooth and wireless mobile devices, streaming
Web video and asynchronous Java and XML-enabled Web sites have become common
since the original standards were set in place.
Also Section 508 has separate standards for software applications and web applications
although nowadays many applications are running via the Web (Web 2.0). According
to the original 508 rules, software applications must be accessible through keyboard
shortcuts and hotkeys. On the contrary, Web 508 rules don't have this requirement.

26
27

Membership applications for this SIG can be sent to jan.engelen@esat.kuleuven.be
Link: http://www.section508.gov/
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4.2.2.2. UK
In 1995 the Disability Discrimination Act (DDA) was passed to introduce new measures
aimed at ending the discrimination which many disabled people face. It protects disabled
people in the areas of:
● employment
● access to goods, facilities and services
● the management, buying or renting of land or property
● education
The Act is based on the principle that disabled people should not be discriminated
against by service providers or those involved in the disposal or management of
premises.
Although the use of standards is stressed no specific guidelines are given28.
4.2.2.3. Italy
In Italy a law imposing accessibility measures to ICT systems was already accepted in
2004 under the name “Stanca act” (after its main promoter, the minister of for
Innovation and Technologies). It refers extensively to ISO standardisation work. The
Law aims at drawing up set of rules governing the criteria and requirements for
guaranteeing accessibility. The guidelines intend to regulate both the operational and
the organisational issues related to accessibility, as well as introducing the Usability
Principle, defined in a similar way as ISO 9126-1 and ISO 9241-11.
4.2.2.4. Denmark
In September 2007 the Danish Government signed an agreement with the Danish
Regions and Local Government Denmark (the Organisation of Municipalities in
Denmark) to use mandatory open standards by January 1, 2008.
This agreement means that by the beginning of 2008 all public bodies must use 7 sets
of open standards for new IT-solutions. It also means that all public bodies must be
able to receive text documents in two open document (XML-based) standards29.
4.2.2.5. Japan
In Japan, ICT accessibility is being promoted through the Accessible Design Forum.
This forum ensures that committee members are aware of ageing and disability issues,
that users themselves are represented (and trained if necessary). Their activities are

28

Link: http://www.tiresias.org/reports/dda.htm
Advantages and problems related to the use of Open Standard Document formats have been discussed
in (Engelen, 2007)
29
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heavily based on ISO/IEC Guide 71 (JIS Z8071). The forum promotes the accumulation
of information and know-how, information sharing and its effective use. It makes
publicity through the organisation of symposiums and the participation in exhibitions
The development of the actual accessibility standards is done trough a hierarchical
approach. JISX8341-1 contains the overall framework and the common guidelines.
Standards JISX8341-2 and higher then specify the accessibility requirements for the
different application domains30.
The Japanese standards have been forwarded to following international organisations
in order to see if they can become truly international standards::
o JIS X8341-1 ISO 9241-20
o JIS X8341-2 ISO JTC1/SC35
o JIS X8341-3 WAI’s WCAG2.0
o JIS X8341-4 ITU-T SG16
o JIS X8341-5 ISO JTC1/SC28
4.2.3. International initiatives
4.2.3.1. ISO
ISO (International Organization for Standardization) is
the world's largest developer of standards. Although
ISO's principal activity is the development of technical
standards, ISO standards also have important economic
and social repercussions.
A few examples of their recent standardisation work
related to e-accessibility are:
● ISO DIS 9241-20 “Ergonomics of human-system
interaction – Part 20; Accessibility guidelines for
information/communication technology (ICT)
equipment and services”
● ISO TS 16071 “Ergonomics of human-system
interaction – Guidance on accessibility for
human-computer interfaces”
Other important ISO standardisation work is referenced in the documents of JTC1SWGA (cf. below)

30

Most of the information in this part is based on the overview document by Hajime Yamada, “ICT
accessibility standardization and its use in policy measures”, downloadable from:
http://www.ictsb.org/DATSCG/Documents/Accessibility%20standardization.pdf
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Establishment of a Special Working Group on Accessibility.
One of the major ISO initiatives in this field is the creation (2004) of a Special Working
Group (SWG) on Accessibility within the existing Joint Technical Committee 1.
According to its terms of reference this SWG had to focus on several:
● gather user requirements, being mindful of the varied and unique opportunities
(direct participation of user organizations, workshops, liaisons)
● make an inventory of all known accessibility standards efforts
● identify areas/technologies where voluntary standards are not being addressed
and suggest an appropriate body to consider the new work
● track public laws, policies/measures and guidelines to ensure the necessary
standards are available
● through wide dissemination of the SWG materials, encourage the use of globally
relevant voluntary standards
● assist consortia/fora, if desired, in submitting their specifications to the formal
standards process
Currently the work is done in two task groups:
● Task Group 1 on User Requirements
● Task Group 2 on Accessibility Standards Inventory and Gap Analysis
ALL documents are made public on SWG's website. Since September 2006 the
Standards inventory is considered as almost complete.
Some of the JTC1 Sub Committees (SCs) also have activities related to accessibility,
in particular the following:
● ISO/TC 173; Assistive products for persons with disability
(Working group 7: Provisions and means for orientation of visually impaired
persons in pedestrian areas)
● ISO/IEC JTC 1/SC 35; User Interfaces
(Working Group 6: User Interface Accessibility)
● ISO/IEC JTC1 /SC36; Information Technology for Learning, Education,
and Training
(Working Group 7: Culture, Language, and Human Functioning Activities)
More details in the D2.2 document31 or on ISO’s website.

31

http://www.dfaei.edean.org/deliverables/D2.2a.pdf
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4.2.3.2. ITU
ITU, headquartered in Geneva, Switzerland is an international
organisation within the United Nations System32 where governments
and the private sector coordinate global telecom networks and services.
Telecom Standardisation falls under subgroup ITU-T. Within ITU-T,
Study Group 16 (ITU-T-SG16) is responsible for studies relating to
multimedia service capabilities, and application capabilities (including
those supported for Next Generation Networks). This encompasses multimedia
terminals, systems (e.g., network signal processing equipment, multipoint conference
units, gateways, gatekeepers, modems, and facsimile), protocols and signal processing
(media coding).
Study Group 16 has established a subgroup on “Accessibility and Standardisation”33.
This group has published an ACCESSIBILITY CHECKLIST34 for the makers of standards
to ensure that they are taking into account the needs of those to whom accessibility to
ICTs are restricted, the deaf or hard-of-hearing for example. Such a list will help to
ensure that accessibility needs are taken into account at an early stage, rather than
having to retrofit existing standards.
Another important issue for SG 16 is Total Conversation. Total Conversation is an
ITU Service description found in ITU T Rec. F.703 and covers videophony with realtime text. A Total Conversation Service is an audiovisual conversation service
providing bidirectional symmetric real-time transfer of motion video, text and voice
between users in two or more locations.
SG 16 made sure that sections on accessibility were properly integrated in F.703, but
also in at least another twenty standardisation documents35.
Recently SG 16 started work on Recommendation F.790 for TELECOMMUNICATIONS
ACCESSIBILITY GUIDELINES for the elderly and people with disabilities.
4.2.3.3. CIE
The “Comité International de l’Eclairage/International Committee for Illumination” is
an internationally oriented, highly specialised body focussing on standardisation of all
applications of light36. Recently a special high level working group was established to
32

http://www.unsystem.org/
Link: http://www.itu.int/ITU-T/studygroups/com16/accessibility/
34
Link: http://www.itu.int/ITU-T/studygroups/com16/accessibility/docs/tacl.pdf
35
Detailed in: http://www.itu.int/ITU-T/studygroups/com16/accessibility/docs/apflyer.pdf
36
Link: http://www.cie.co.at/index_ie.html
33
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produce guidelines for standardisers in this field, i.e. the “CIE Guidelines for
Accessibility”. In 2007 a specialised guideline document was published: “Visibility
and lighting Guidelines for Older Persons and Persons with Disabilities” 37
4.2.4. Guidelines, task force reports, working groups (informal or de facto standards)
4.2.4.1. W3C Guidelines
In relation to Design for All or Universal Design, there is one very well known example:
the World Wide Web consortium and especially its Web Access Initiative38 that
produced several guidelines on web accessibility.

Essential Components of Web Accessibility according to W3C-WAI
Although almost universally accepted as the primary reference point for web
accessibility matters, many countries establishing legislative actions for imposing web
accessibility, were not able to refer to the WAI guidelines as the W3C cannot be
considered a standardisation body in the proper sense of the word. Unfortunately, this
has already led to several national variants of web accessibility guidelines.

37
38

It is based heavily on the ISO/IEC Guide 71, mentioned in 4.1.1. The CIE document is not yet public.
Link: http://www.w3.org/WAI/
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The main document from the WAI is known as the “Web Content Accessibility
Guidelines”. Its first version (May 1999) is still in use in many web accessibility
organisations. The WCAG working group published version 2, WCAG 2.0, as a
Recommendation on 11 December 2008. WCAG 2.0 is based on very different
requirements from WCAG 1.0:
the guidelines needed to be technology-neutral, whereas WCAG 1.0 is strongly based
on HTML and CSS;
the guidelines needed to be worded as testable statements instead of instructions to
authors.
The combination of more general applicability and higher precision proved very
challenging and can be seen as the major reason for the big time gap between the
versions 1 & 239.
4.2.4.2. Daisy
Within the domain of talking books or audiobooks (for use by persons with a visual
impairment), several years ago the Daisy consortium40 was created among large
organisations for the Blind and Visually impaired in order to replace the end-oflifecycle (Philips) cassette tape systems by data CD’s. Soon afterwards this consortium
has created its own Daisy 2.02 standard which is in almost universal use in this domain.
However when moving on to version 3.0 the Daisy consortium decided that the new
version would stand much better chances to be accepted, also outside the world of
consumers with a reading handicap, if it were created as a formal standard. In this case
NISO (National Information Standards Organization, USA) became involved and
Daisy 3 therefore now is formally: DAISY/NISO Z39.86.
4.2.4.3. ICF: International Classification of Functioning, Disability and Health
As a member of World Health Organisation (WHO) Family of International
Classifications, ICF41 describes how people live with their health condition. ICF is a
classification of health and health related domains that describe body functions and
structures, activities and participation. The domains are classified from body,
individual and societal perspectives. Since an individual's functioning and disability
occurs in a context, ICF also includes a list of environmental factors. Meanwhile, the
ICF has become the starting point for the policies in relation of persons with

39

http://en.wikipedia.org/wiki/Web_Accessibility_Initiative
Link http://www.daisy.org
41
Link: http://www.who.int/classifications/icf/en/
40
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impairment by the UN, WHO, EU and all EU member states where it put aside old the
old social/medical models such as ICIDH.

4.3. Activities bypassing formal standardisation
It has been mentioned already a few times that legislative processes in most countries
have a strict need for referral to formal national or international standards. Especially
in the domain of e-accessibility these standards tend to be non-formal such as workshop
agreements, technical specifications, guidelines instead of formal standards etc.
This has lead to several alternative approaches.
4.3.1. National laws with own guidelines
In January 2005 a very important European colloquium was held in Paris on “Policies
and Legislations in favour of e-accessibility in Europe”. Delegates from many countries
have explained their national situation. The simple conclusion of the workshop was
that almost no harmonisation seems to exist (yet). The details can be found in the
colloquium's Proceedings42.
4.3.2. Procurement rules as an alternative to standardisation
As stated above the European Union faces a serious problem about supranational
legislation: it is almost impossible to achieve in the accessibility domain.
On the other hand long term experience in the US shows that the buying power of
governments and authorities can be used to impose accessibility requirements. The
principle is quite simple: authorities add, in their calls for tender, special clauses on
accessibility features that the products or services they want to buy, will have to meet.
This forces manufacturers to pay attention to the accessibility of the equipment they
develop and sell to the authorities. Also other buyers/users will then benefit from these
improvements in a later stage.
It was decided to issue a “Mandate” (cf. 4.1.4.) in order to promote this path to
accessibility.

42

Link: http://www.braillenet.org/colloques/policies/program.html
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4.3.2.1. Mandate 376 on Public Procurement
4.3.2.1.1. Background
The 2005 EC Communication on Accessibility43 stressed again that Public Procurements
in the ICT domain are an important lever for the deployment of eAccessibility as they
have the potential to play a vital role in removing barriers to participation in the
Information Society by disabled or older people.
The primary purpose of EU’s public procurement Directives is to ensure that there is a
properly functioning internal market so that suppliers from any Member State can
have equal access to the public procurement markets in any Member State. Also other
objectives, such as facilitating production and marketing of accessible mainstream
products using the bargaining power of public procurement, are to be involved44.
End of 2005 a mandate (called Mandate 376) has been given by the European
Commission to the European Standardisation Organisations (ESO’s) to come with a
solution for common requirements and conformance assessment.
The mandate, in full: M/376 ON EUROPEAN ACCESSIBILITY REQUIREMENTS
FOR PUBLIC PROCUREMENT OF PRODUCTS AND SERVICES IN THE ICT
DOMAIN 45 requested activities in two phases:
Phase I: Inventory work
Technology products (ICT); Existing accessibility requirements & current
gaps; existing standards to comply with accessibility requirements Assessment:
requirements as technical specifications/ award criteria; Report on testing and
certification schemes
Phase II: Standardisation
European standard (EN) “Accessibility requirements for ICT domain”, to be
used as technical specifications; Technical report (TR) listing existing technical
standards; Guidelines on award criteria; Guidance and support material & an
on line freely accessible toolkit.

43

In full: The Communication from the Commission to the Council, the European Parliament, the
Economic and Social Committee, and the Committee of Regions, regarding eAccessibility (adopted on 13
September 2005). Link:
http://europa.eu.int/information_society/policy/accessibility/policy/com-ea2005/a_documents/cec_com_eacc_2005.html
44
Articles on technical specifications state that whenever possible these technical specifications should be
defined so as to take into account accessibility criteria for people with disabilities or design for all users
(Article 23, Directive 2004/18/EC on the coordination of procedures for the award of public works contracts,
public supply contracts and public service contract and Article 34, Directive 2004/17/EC coordinating the
procurement of entities operating in the water, energy, transport and postal services sectors).
45
Link: http://europa.eu.int/information_society/policy/accessibility/deploy/pubproc/esom376/a_documents/m376%20en.pdf
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4.3.2.1.2. Status
The work on M376 started in the autumn of 2007. Within CEN the work is attributed
to a special committee, within ETSI an STF (cf. 4.2.1.3.2.) was set up46. Members of
the DATSCG group (cf. 4.2.1.2.2.) are invited to keep an eye on the integration of the
work of both groups.
By the end of 2008, the Phase I reports were ready and have been delivered to the
European Commission. It can be anticipated that Phase II therefore can start in the fall
of 2009, but even that is not certain yet.

4.4. Conclusion
We have focussed in this overview text on the very important changes that are taking
place in the standardisation field (e.g. the informal work, more open discussions) and
especially on the impact of these changes for improving the situation in de field of
Design for All and Assistive Technology. Also growing user involvement (cf. the
USEM & STAND4ALL projects) is an important step towards the creation and
publication of guidelines and standards that are really useful.

4.5. ANNEX I: basic information sources on standardisation and pointers
to recent activities.
4.5.1. Basic documents on standards and standardisation processes
Several standardisation organisations have produced introductory webpages and
brochures on standards and standardisation processes. A small overview:
● recently, CEN, one of the European Standardisation Organisations produced a
very systematic document about “Hands on Standardization”. Although it is
focussing especially on the situation within CEN, it can be used as a tutorial to
the overall standardisation field47.
● ETSI provides starting information on their recently renewed website:
- What are standards?
- Why do we need standards?48
● Also the organisation NORM-APME has created tutorial pages on standardisation.
The website also contains a very extensive glossary on terms related to
standardisation49.
46

CEN BT Working Group 185, Cenelec BT Working Group 101-5 and ETSI TC/HF (Technical
Committee/Human Factors) that in practice acts via an STF.
47
http://www.cen.eu/cenorm/workarea/handson/handsonguidejan091.pdf
48
http://www.etsi.org/WebSite/Standards/WhyWeNeedStandards.aspx
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4.5.2. Where to get info on recent activities?
● Richard Hodgkinson, “10th Report on International ICT Accessibility Standards
Proposed, Being Developed and Recently Published (26th June 2009)”. Available
from the Tiresias-website.50
● On the status of the Mandate 376: go to the link page on Stand4All’s website51
Jan Engelen, “Contribution to active standardisation items”, Document 2.4a of
the DfA@eInclusion project52.
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Abstract: The ageing of the European population and the increasing reliance on the use of
electronic technology for communication, employment and leisure has resulted in the need for
ICT products and services to be designed to be useable by older and disabled people. This
means that the designers and specifiers of these systems will need to have relevant specific
knowledge about Design for All and the needs of older and disabled people. The principles of
equal rights and inclusion are encapsulated in the world of design through Design for All,
Universal Design and Inclusive Design. These have a strong focus on issues of accessibility
and acceptability of products and services by older and disabled people. The more recent more
political and economically motivated world of Digital Inclusion also introduces a social
element which draws attention to a combination of factors such as low educational attainment,
poverty, culture and geography that are correlated with low take-up of digital technology. This
growing challenge of user diversity is placing new demands on our future young designers of
information systems and services. Within this paper we discuss proposals and guidelines to
support a European ‘Design for All in ICT’ curriculum which will enable an interdisciplinary
mix of young designers, engineers and computer scientists to develop the skills and knowledge
necessary to bridge the gap between them and older people, and other user groups and to
design for an inclusive society.
Keywords: Education and Training, Design for All, eInclusion

5.1. Introduction
All students in information and computing sciences, design, engineering and social
sciences can benefit from understanding how the principles and practices of Design
for All in ICT contribute to creating a more inclusive society. All citizens have a right to
be included in the information society, including older and disabled people. Design for
All provides a multi-disciplinary perspective on the complex needs and the rights of
people and the process of designing accessible useable Information and Communications
Technologies, systems and services (ICT). All students in information and computing
sciences, design, engineering and social sciences can benefit from understanding how
the principles and practices of Design for All in ICT contribute to creating a more
inclusive society.
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The aim of this chapter is to describe the activities of the Design for All at eInclusion
(DFAEI) project (a research project funded by the European Commission, under the
Information Society Technologies FP6 Programme). The DFAEI project has 23 EU
partners, who all assisted with the work of studying ICT training across Europe. The
project attempted to establish suitable criteria, structures and content for the creation
of both on-line and off-line courses for Design for All for eInclusion, for a wide range
of stakeholders e.g. designers, business executives, user groups, undergraduates
(modules) and post graduates (MSc degree level). The project built upon the previous
successfully work that has been carried out in the context of the IDCnet (IST – 200138786), IS4ALL (IST-1999-14101) and other projects. The result of the project was
the creation of curriculum guidelines for a Bachelor level introductory module and a
Masters level programme. These set out the learning outcomes and course objectives
in order to meet the varied requirements of Higher Education in Europe, and the
European Qualifications Framework.

5.1.1. The e-excluded
“…an old person is a young person who has just lived longer” (Pirkl 1994, p5)

The population of the European Union is currently just under 500m and the recent
European population projections (Europa 2008) forecast significant changes in the
population profile. The proportion of the population who are aged 65 or over is
predicted to rise from 17% in 2008 to 30% in 2060. Nationally, however, there are
some variations in these figures between United Kingdom and Denmark increasing to
around 25% and Poland, Slovakia and Romania which have predicted rises to 35%.
These figures are the result of low birth rates and increased longevity. Potentially they
offer industry a new market opportunity that has not previously been explored, while
the youth market is shrinking as a consequence of the low birth rate. In encouraging us
to each embrace our own ageing Coleman (1998) suggested that we should think of
the positive side of ageing: ability, activity and autonomy and how designers can
build on the adaptability of older people. He offered these ‘A’ options as an
alternative to the pervasive negative views of ageing that focus on deficit, decline and
dependency and the association of age with disability.
The assertion that “an old person is a young person who has just lived longer” is a
reminder that an old person is not just the sum of their acquired impairments but that
they will have had a different set of past experiences, and will continue to have
different experiences to younger people. This is not a new problem, Pirkl (1994)
sought to identify both similarities and differences when he set out his proposals for
transgenerational design – to design products that benefit both older and younger users.
This is reflected in the motto reported by Nayak (1998: p423):
“Design for the young and you exclude the old; design for the old and you
include the young”
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Age is one of a number of factors affecting the take-up of information technologies,
systems and services. Current EU statistics (Eurostat 2008), published 2008 indicate
that age and education significantly affect use of the internet. Young designers may
find it difficult to fully understand the experiences of users who are not as engaged in
the information society as they are. Keates (2002) argued that the typical researcher or
developer finds it easier to design for ‘someone like themselves’. However there are
indications of the benefits of introducing the challenges of inclusive design into the
student curriculum, Hewer (2006) reports on over twenty years of experience at the
RSA (Royal Society for the encouragement of Arts, Manufactures and Commerce, UK)
where they have run a series of very successful student competitions on themes of
ageing and inclusion:
“the incorporation of inclusive design in a curriculum, whether as a discrete
module in itself or as part of the methodology applied within other projects, has
a powerful influence on the future practice of students beyond graduation.”

If graduates are to contribute successfully in the creation of an inclusive information
society it is essential that they develop the necessary knowledge and skills to bridge
the gap in experiences in relation to the social factors that are contribute to the broader
risks of digital exclusion – including low educational attainment, culture, geography,
disability, and poverty that are correlated with low take-up of digital technology. The
scope of this social diversity will further challenge existing models and processes of
user centred design. These new approaches and methodologies need to be introduced
into the student curriculum. In particular, our future developers and designers will
need to take on new challenges and new approaches that account for this diversity of
user experiences and requirements, as well as the processes, methodologies and tools
used to develop an ever widening range of digital devices and services.

5.2. Background
EInclusion is recognised as central to the development of an information society:
Information and communication technologies (ICT) will play a major role in
creating a more inclusive society. ICT products and services with measurable
benefits will enrich lives – especially for people at risk of social, economic or
digital exclusion. (European Commission 2006)

Over the years there have been a number of European initiatives to bring awareness of
the principles of Design for All into education and the Design for All @ eInclusion
(DFAEI) is the most recent of these. It involves partners from 22 countries who are
members of European Design for All in eAccessibility Network (EDeAN,
www.edean.org). The DFAEI project has a number of key objectives which include
education and training, the development of resources and the relationship with industry
(http://www.dfaei.org/objectives.html). The education and training work package set
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out to examine current provision and identify best practice and to use this to create
curriculum guidelines to facilitate extending existing courses and developing new ones.
This work builds on other work in the area on curriculum development especially the
IDCnet project (Velasco 2004) which published taxonomy of the core knowledge and
skills to raise awareness of the need for the Design for All approach. This taxonomy
identified generic aspects of Design for All such as awareness, legislation and design
guidelines and ICT specific topics included accessible interaction, accessible content,
user centred design and provision for e-learning, new paradigms and new technologies.

5.3. European Survey
The first requirement of our study was to determine whether the work of IDCnet had
been adopted and whether these might be used as examples of best practice. All the
project partners and associated members of EDeAN were emailed with a request to
seek out appropriate training facilities within their own universities and other teaching
centres where DFA content might be included, for example within computing science,
web design or multimedia programmes.
There was very little evidence of whole programmes having Design for All or related
titles in Universal or Inclusive design which lead to some difficulties in identifying
appropriate courses. However, some of the early responses revealed instances of small
elements within courses on computing, human computer interaction, web applications
and information systems, or within programmes on disability and rehabilitation. The
partners were advised to seek out further examples of similar small elements of DFA
content embedded within mainstream teaching
This resulted in a final pool of 50 courses having some DFA relevant content. The
analysis that follows offers a snap-shot of current practices in teaching DFA in ICT
and an indication of the diversity of teaching practice across Europe. In particular,
differences occur between study programmes where the student follows a pre-defined
curriculum or where the student chooses modules and seminars which are offered to
both undergraduate and postgraduate courses. This diversity of practice revealed by
the initial survey (Keith, Whitney 2008) was used to inform the selection of case
studies on best practice.

5.3.1. The results of the survey
Responses were received from thirty-five course providers in 18 countries of the 22
partner countries. These included courses in UK, Germany, Austria, Finland, Greece,
Norway, Belgium, Hungary, Portugal, Czech Republic, Ireland, Slovakia, Denmark,
Italy, Slovenia, Spain, Malta and Sweden. We did not receive any submissions from
The Netherlands, Estonia, Lithuania or France. Most of the courses were offered either
at masters or bachelor level and we also identified 5 vocational courses.
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The IDCnet deliverable (Velasco 2004) was used to create a list of core topics in DFA
content and respondents were asked to indicate which of these topics were included in
their course. Some of the course providers offered a number of courses and we received
data on course content from 44 courses. Almost all of these (over 80%) reported that
courses delivered general information on design for all awareness, recommendations
and principles.
Specialist ICT topics such accessible interaction and user centred design were also
offered by almost all courses (over 80%). Accessible content or and new paradigms of
interaction were offered by more than half the courses and this probably reflects a
difference in specialisation between internet applications and other ICT technologies.

5.4. Best Practise in Teaching and Training
The spread of courses with respect to content and level revealed some of the diversity
of current practice and a set of case studies was chosen for further analysis. The
selected case studies represented differences in national educational practices around
Europe and differences in the scope and focus of teaching activity. We consider here
some of the key themes that address student centred learning and strategies for engaging
the students. (For more details see Keith, Whitney, 2008)

5.4.1. Practical applications
Engaging students in practical applications was reported as having a significant impact
on the student. In Spain, students studying for a degree in Computing or a Masters in
Information Technology had to develop an accessible website that conformed to
guidelines on accessibility.
Other popular teaching techniques included the use of videos, U-tube clips or talks by
people with disabilities to demonstrate the use of ICT to facilitate everyday activities
or game playing and which helped to engage the students and stimulate discussion.

5.4.2. Hidden Gems
In many instances design for all issues were addressed as a small element within a
mainstream course. For example students at the Czech Technical University following
a compulsory module in Computer Graphics had just 4 lectures and seminars which
focused on accessible interaction and user centred design. In a university in Norway it
was reported that Design for All was an integrated theme for students in Engineering
and that awareness of social responsibility was introduced in the first year.
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5.4.3. Student centered learning
A number of the case study respondents reported on actions to meet the Bologna
agreement to harmonise higher level education, in particular to distinguish three cycles
equivalent to bachelor, masters and doctorate levels. The publication of the European
Qualifications Framework (EQF, 2008) further helped to define what is expected of
the students at different levels of higher education. The EQF encourages countries to
relate their qualifications systems or frameworks to the EQF by 2010 and to ensure that
all new qualifications issued from 2012 carry a reference to the appropriate EQF level.
The framework uses eight levels starting from basic level post-compulsory education
age to doctorate level. The completion of the first cycle or bachelor level is equivalent
to level 6, and completion of the second cycle, Masters level is equivalent to level 7.
The EQF makes use of student centred learning outcomes to support comparison of
student achievements and learning. Learning outcomes are “statements of what a learner
knows, understands and is able to do on completion of a learning process, which are
defined in terms of knowledge, skills and competence”
The case studies were asked to describe their teaching activities in more detail including
defining student centred learning outcomes; however we found that the use of learning
outcomes was not common practice outside of the UK. We have conducted two
workshops in which we have been able to examine how student centred learning
outcomes can help to define what the student should achieve on completion of the
course and how this differs from a topic listing of what should be included in the
teaching. This has been applied together with the results from the case studies to help
define modules and programmes at bachelor (1st cycle) and masters level (2nd cycle).

5.5. Developing the Curriculum Guidelines
We have proposed and are evaluating curriculum guidelines which make use of learning
outcome to describe the student centred learning. As shown in the examples of Box1
and Box2 we have set out a common template for structuring the aims of the course
and learning outcomes. The learning outcomes are used to determine the evaluation
strategy and the teaching techniques. This also allows scope for alternative methods of
delivery, for example eLearning and to accommodate needs for accessible eLearning.

5.5.1. Bachelor level (1st cycle)
The solutions for an inclusive broadband future will call on an interdisciplinary
approach to address social and political issues, and new ways of identifying user needs
as well as a good understanding of technological change. We have chosen to set out a
small module which is intended for first year bachelor level students from a wide range
of disciplinary backgrounds. This module could be delivered alone or form part of a
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larger integrated module that perhaps sets out the broader context of our changing
information society.
Module Title: Basic Concepts in Design for All in ICT
Student centred learning outcomes
● The aim of this module is to provide the student with: basic design for all principles and
practices with respect to ICT products and services
● By taking this module the student will understand: the role of design for all as an enabler
of accessibility and participation in the information society
● This module consists of: theoretical concept building, basic recommendations and
guidelines, and practical activities
● On successful completion of the module the student will be able to:
Knowledge:
● To know and explain the established basic principles of design for all - and reflect
on how they can be applied to real examples of ICT products and services
● To demonstrate their knowledge on the need for design for all in ICT and its impact
on the information society
● To demonstrate a common understanding of the implications of the national,
European and international regulatory framework on the design of ICT products
and services
● To reflect on the needs of different user groups with respect to ICT products and
services
Skill/Competence:
● To be able to recognise the need for design for all solutions in specific circumstances.
● To know how to access the relevant information (technical, legal and ethical) to
formulate solutions to design for all problems.
● To be able to work with others in order to share and enhance mutual understanding
● To write effectively and outline design for all requirements according to established
principles of design for all.
Box 1: Learning Outcomes for Bachelor Level Module

As shown in the example (Box 1), the student centred aim is that:
• By taking this module the student will understand: the role of design for all as
an enabler of accessibility and participation in the information society
For the purposes of this first year course we have referred to EQF levels 4 rather than
level 6 at completion of three years of study. Level 4 calls for factual and theoretical
knowledge in broad contexts within a field of work or study whereas level 6 calls for
an advanced knowledge of a field of work or study, involving a critical understanding
of theories and principles. The example in Box1 expects that the student will be able
to explain and demonstrate understanding of core principles and develop key skills of
working with others and effective communication. By way of teaching technique this
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offers the lecturer the opportunity to engage students through practical mini-projects
and to apply assessment techniques such as presentations of practical work.
Module Title: Research Project
Student centred learning outcomes
● The aim of this module is to provide the students with the experience of utilising
Design for All principles to understand and solve a real world problem.
● By taking this module the students will understand how to undertake an individual
research project within the area of Design for All. In addition, the module will develop
the student's communication skills to enable them to communicate their findings in
written and oral form. This module is where the interdisciplinary nature of this
programme is experienced by the student.
● This module consists of a supervised research project.
● On successful completion of the module the student will be able to:
Knowledge:
● Identify potential projects and opportunities
● Select a suitable research problem for investigation and solution
● Apply appropriate theoretical and practical methods to the analysis and solution of
computer communications solutions
● Conduct appropriate research, and undertake design and development of computer
communications solutions and critically place your problem and its solution within
the context of the body of knowledge within your topic area
● Implement design solutions and evaluate their effectiveness
● Plan, organise, direct and control tasks and resources so as to accomplish projects
set goals effectively within the allotted time
● Demonstrate a personal commitment to professional standards, recognising
obligations to society, the profession and the environment
Skill/Competence:
● Apply suitable problem solving techniques, critically evaluate the perceived needs
of the problem and make recommendations for future action.
● Apply appropriate theoretical and practical methods to the analysis and solution of
Design for All in ICT problems.
● Critically evaluate your own work and work published by others in the context of
current research.
● Compose and present your work in written form in a scientific report and in oral
form to a scientific audience.
● Plan for effective project implementation, specify and use milestones in project
management, use a computer-based package (e.g. MS Project) when appropriate
and deliver work to a deadline.
Box 2: Learning outcomes for Masters level project
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5.5.2. Masters level (2nd cycle)
At EQF level 7, or Masters level the student is expected to have “highly specialised
knowledge, some of which is at the forefront of knowledge in a field of work or study,
as the basis for original thinking and/or research”. Furthermore they are expected to
develop the kind of problem solving skills that will be essential to innovation in
creating an inclusive information society.
The challenge in developing the curriculum at this level is to determine whether this
should be a highly technical course with pre-requisite learning in computing and
information sciences or whether it should facilitate an interdisciplinary approach - and
encourage participation by students from the arts and humanities. There is a further
debate as to whether the knowledge and skills should be integrated within a
mainstream technology course or whether it is better to have a recognisable and
widely acknowledged specialist programme. To address these challenges we have
defined a set of modules that could form a complete programme, or could be used
individually as supplements to a mainstream ICT course, or additionally could be
offered individually as a life learning professional development option.

5.6. Conclusions
We are increasingly being asked to consider the social, economic and political
contexts in which information technologies are used. The successful promotion of the
ideals and benefits of eInclusion depends on students throughout Europe developing
knowledge and skills to create, design and evaluate accessible and inclusive systems.
The ‘greying of Europe’ is a key driver to concerns about participation: we will have
an older workforce and an increased number of very elderly people. Through the
development of the curriculum guidelines we seek to bridge the gaps in experiences
and requirements between young designers and older users as a vital step in creating
an inclusive society. In these uncertain economic times we will need to attract students
onto these courses and show that there are good subsequent career prospects.
The members of the DFAEI project and of European Design for All e-Accessibility
Network (EDeAN) are committed to continuing their work on the teaching of Design
for All in ICT to provide the next generation of students with the knowledge and skills
that they and our society will need. It is hoped that by 2020 all European countries
have one masters course specialising in Design for All in ICT or Digital Inclusion and
that all ICT undergraduates study Design for All as part of their mainstream courses.
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6. Monitoring and Benchmarking
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Abstract: This chapter provides a short introduction to the concept of monitoring and
benchmarking within the context of Design for All and e-Accessibility. What is benchmarking,
how does one benchmark, what are the criteria etc.? A brief overview of best practice
examples and European benchmarking initiatives concludes the introduction.

6.1. Introduction
Benchmarking is becoming an increasingly important tool within the framework of
e-Inclusion, both as a point of reference (the best practice examples set the standard
for others to live up to), and as a means of comparing the status and monitoring the
progress within particular areas of interest when talking about e-accessibility.
Benchmarking is useful as a policy tool, and is seen as a means of pushing the
development within the countries of Europe, and for measuring the development in
Europe as a whole – to identify gaps and lacks.
The benchmarking of particular criteria can also be used to raise awareness in the
broader public about important issues such as access to the internet, or the lack of
compliance with standards and guidelines of public websites.

6.2. What is benchmarking?
In layman’s terms ‘benchmarking’ is the comparison of one or several ‘items’ against
one or several ‘criteria’ – or the comparison of several ‘items’ against each other on
the basis of one or several criteria.
If you compare an item with other items on the basis of selected criteria, or if you
measure the status of an item against a set of criteria (or standards), you are
benchmarking the item(s). To be able to perform a benchmark, you have to define the
benchmark(s) for comparison.
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Benchmarking can be used to address either the comparison of a process or product
against corresponding third party processes or products, or the comparison of a process
or product against previous versions of the process or product.
The term benchmarking is not a very well-defined or standardised methodology, and
there are many ways of performing a benchmark:
a) Performance benchmarks, which include efficiency metrics and effectiveness metrics
(efficiency compares output with input, effectiveness compares a certain level of
performance against a benchmark which is well defined and often ideal)
b) Guidelines and standards which involve qualitative assessments to determine the
degree to which certain criteria are met, or to which degree a process or product adheres
to and complies with recommendations of a standard (official or de facto)
c) Other types, e.g. customer satisfaction, which seek to determine factors which will
impact on product/service adoption.
Often benchmarking will be used for an assessment of the current status of a product
(e.g. a web site) measured against a certain standard (or benchmark) such as the
WCAG 2.0 criteria; or in order to assess the status of the product or web site in
comparison with other web sites of the same nature, in the same region or some other
comparison factor (criterion).
Benchmarking can also be used on a larger scale to compare across branches, sectors,
regions or countries. Here the intention is to identify differences and similarities in a
large sample of participants. The aim is to identify the specific areas that might need
special attention (the branches, sectors, regions, countries that lack behind), but also to
identify the participants that perform well and which may function as examples of best
practice in the particular field of investigation. Large scale benchmarking of targeted
criteria may be used for the analysis and estimation of initiatives.

The carrot - and the stick
Depending on the set-up of the benchmarking activity, and the way the results are put
forward, benchmarking can function as a motivating factor, a ‘carrot’ rather than a
‘stick’. Particularly with regard to legislative measures, it can be very motivating for
participants that perform less well, as well as for the ones who perform well. If the
motivational aspects do not function as a stimulus, there might then be a need for the
formulation of a ‘stick’ – i.e. legislative or other measure that enforce the development
in the desired direction.
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Criteria and indicators
For a benchmarking exercise to make sense, the selection of the appropriate benchmarking
criteria and the identification of the particular indicators which are relevant for the
particular criteria for benchmarking must be made with great diligence. The selection
of the wrong set of indicators might produce useless and irrelevant results, or the
misinterpretation of the data may lead to conclusions that are wrong. Indicators are, as
the word implies, indicative; they point to some status within a certain area, but are
not an exact representation. E.g. a low number of mobile phones per 1000 citizens in a
country can be the indicator of bad coverage by the mobile service providers, but may
also be the indicator of a less prosperous population, or conservative customers.
For one selected criterion it is often wise and necessary to identify many indicators;
the larger the number of indicators, the more reliable the analysis will be within the
criterion.
Some examples of criteria and indicators
Quite a large number of examples of benchmarking criteria and indicators are available.
A few of the most well-known and commonly used are:
● Accessibility indicators, i.e. conformance with WCAG 1.0 and WCAG 2.0
● Broadband penetration indicators, i.e. number of broadband connections per
country, etc
● eGovernment indicators, i.e. number of government services that can be provided
online
More specifically, the Web Content Accessibility Guidelines 1.01 of the World Wide
Web Consortium, provide a number of guidelines intended for all web content
developers2 (page authors and site designers) and for developers of authoring tools3.
The primary goal of these guidelines is to promote accessibility and make web content
more available to all users, irrespective of the technology (e.g., desktop browser, voice
browser, mobile phone, automobile-based personal computer, etc.) and/or environment
of use (e.g., noisy surroundings, under- or over-illuminated rooms, in a hands-free
environment, etc.). A number of indicators/checkpoints are provided that may be used
to review a webpage or website for accessibility.
Other benchmarking criteria and indicators may be used to assess the level of success
of e-Inclusion policies. For example, the EC Communication: eEurope 2005:
Benchmarking Indicators (COM(2002) 655 final) published in 2002, proposes a set of
1

Available at: http://www.w3.org/TR/WAI-WEBCONTENT/

2

See: http://www.w3.org/TR/WAI-WEBCONTENT/#content-developer

3

See: http://www.w3.org/TR/WAI-WEBCONTENT/#authoring-tool
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indicators to monitor progress of the eEurope 2005 Action Plan towards an information
Society for All. These included a number of policy, statistical and other supplementary
indicators assessing:
● Citizens’ access to and use of the Internet
● Enterprises’ access to and use of ICTs
● Internet access costs
● Number and kinds of e-government services available
● Availability of e-learning services, courses, etc
● Availability and access to e-health services
● e-business readiness
● Use of ICT by business
● Internet users’ experience and usage regarding ICT-security
● Broadband penetration
Following the publication in June 2005 of the Communication: i2010 A European
Information Society for Growth and Employment (that built upon the eEurope2002
and eEurope 2005 Action Plans4) this set of benchmarking indicators was updated.
The first version of the i2010 Benchmarking Framework5 was published by the i2010
High Level Group and sets out a number of indicators to monitor progress in achieving
the i2010 priorities, including:
● Digital literacy and ICT skills
● e-Inclusion
● Use of public services on-line
● Take up of advanced services
● Use of broadband
● Access and Use of ICT in European Schools
● Availability of online public services
● Broadband coverage in Europe6

4

eEurope 2002 – An Information Society for All:
[http://ec.europa.eu/information_society/eeurope/2002/index_en.htm]
eEurope 2005: [http://ec.europa.eu/information_society/eeurope/2005/index_en.htm]
i2010 A European Information Society for Growth and Employment:
[http://ec.europa.eu/information_society/eeurope/i2010/index_en.htm]

5

See: i2010 Benchmarking Framework, i2010 High Level Group, Issue no 1, April 2006:
[http://ec.europa.eu/information_society/eeurope/i2010/docs/benchmarking/060220_i2010_benchmarking
_framework_nov_2006.doc]
6

For details on the e-Inclusion benchmarking criteria and indicators, see: Benchmarking in a Policy
Perspective,Report no.5: eInclusion (2006):
[http://ec.europa.eu/information_society/eeurope/i2010/docs/studies/wp5_benchpol_e-inclusion.doc]
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Benchmarking in itself does not provide solutions!
Benchmarking will only provide information about the state of a certain indicator
(perhaps over time) – but cannot in itself provide any solutions on how to improve,
enhance or alter the state.
If we compare the status of a certain indicator in two or many different countries, we
do not know anything about why the numbers are different, neither can we be sure that
the data is obtained in exactly the same way (there might be significant national
differences to how data is collected – and these differences might not be explicitly stated
in the data).
E.g.: the statement that factor a is at the level x in country B, while the mean level is y
for EU-25, does not provide any information on why country B differs, or how to
change the status of factor a in country B.

6.3. What is benchmarking in e-Inclusion?
Within the context of the European Design for All e-Accessibility Network (EDeAN),
the most relevant subject for benchmarking activities is perhaps the benchmarking of
web accessibility. When referring to web accessibility we mean all web content that
can be accessed by users from any platform, including mobile devices.
A common activity in many national benchmarking initiatives is the measurement of
the public web sites in terms of compliance with accessibility standards and guidelines.
The benchmarking activity will rank the web sites (either against other web sites or
against an ideal goal).
In this particular context benchmarking becomes a tool for evaluation of any particular
web site, because the problems of the web site can be analysed, and suggestions for
improvement identified.
The ranking of web sites is often used for motivation; the web sites that have tried to
comply with accessibility guidelines will be acknowledged for their effort (and the
web site (and its developers) will be recommended as examples of best practice); the
web sites that do not perform well will often work hard to improve their status (and
are expected to do so!).
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Web Content Accessibility Guidelines (WCAG) 2.0
A common standard for the evaluation of web accessibility is the Web Content
Accessibility Guidelines 2.07 (that have substituted the previous version 1.0) developed
by WAI, the Web Accessibility Initiative of W3C (the World Wide Web Consortium8).
WCAG 2.0 has 12 guidelines that are organized under 4 principles:
● Perceivable
o Provide text alternatives for non-text content.
o Provide captions and alternatives for audio and video content.
o Make content adaptable; and make it available to assistive technologies.
o Use sufficient contrast to make things easy to see and hear.
● Operable
o Make all functionality keyboard accessible.
o Give users enough time to read and use content.
o Do not use content that causes seizures.
o Help users navigate and find content.
● Understandable
o Make text readable and understandable.
o Make content appear and operate in predictable ways.
o Help users avoid and correct mistakes.
● Robust
o Maximize compatibility with current and future technologies.
For each guideline, there are testable success criteria, which are at three levels: A, AA,
and AAA. For each guideline and success criterion, there is an accompanying advisory
guideline on which techniques to apply in order to meet the success criterion.
All the criteria can be tested, some can be performed through automated testing, others
need to be performed by human evaluation.

7

http://www.w3.org/TR/WCAG20/

8

http://www.w3c.org
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6.4. National benchmarking activities
Raising awareness through benchmarking awards with public web sites
In Norway, Sweden and Denmark government bodies have been put in charge with
monitoring public web sites, web accessibility compliance, and awareness-raising.
This means that there are some good examples of government initiatives that aim at
raising awareness about web accessibility issues by performing benchmarks of public
web sites and rewarding the ones that perform well.
The intention is that web sites that perform less well will be motivated to improve the
accessibility of their web site, and that the ones who perform really well will be used
examples to be followed.
The experience in all three countries is that over time awareness of web accessibility
issues grows, but very slowly – many years of constant motivation lie ahead for any
country wanting to improve public web accessibility.
In all three countries the web sites performing really well are awarded with a number
of stars, crowns or other symbol which they can announce on the particular web site,
and which – in effect – works like a certification: web sites with a high ranking in the
national benchmark will announce the number of stars or crowns they have obtained.
On the other hand, the ones performing less well will be in the list of results of the
benchmark, but they are not obliged to announce their rank on their web site!

Conferences combined with awards on e-accessibility
In Norway, the awarding of the best web sites is combined with an annual national
conference on web accessibility and public web quality. This combines the issues of
raising awareness and getting media attention with the excellent networking possibilities
that exist at a conference.

Criteria and guidelines
Benchmarking of web sites needs to be performed according to a fixed set of criteria
and indicators which is explicitly announced and explained prior to the benchmarking
exercise. But an accompanying guideline with recommendations on how to perform
well, or how to fix problems is equally important. In many countries, like e.g. Finland,
the government has issued national guidelines for web accessibility with online guides
and recommendations, including best practice examples.
WCAG 2.0 is a mandatory standard for public web sites in Denmark, and because
research had shown that web developers had difficulties in understanding the guidelines,
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a set of interpretation guidelines have been developed. The idea is that if there is an
explanation of what the guidelines mean in practice for different user groups, what
kind of problems are encountered if a web site fails to comply with a particular
guideline, and what to do in order to comply, then hopefully web developers and
purchasers will understand why accessibility is an important issue.

6.5. European benchmarking initatives
iEurope 2010
The i2010 European Information Society 2010 strategy aims to exploit opportunities
for economic growth and jobs in Europe by promoting an open and competitive digital
economy.
In order to achieve this the strategy proposes 3 priorities for Europe’s information
society policies:
1) to create a single European information space which promotes an open, competitive
and content-rich internal market for electronic communications, media and content;
2) to strengthen innovation and investment in ICT research – a wider adoption of ICT;
3) to achieve an Inclusive European Information Society that prioritises better public
service and quality of life.
Benchmarking will play a central role as it will be used for monitoring the progress
towards achieving these i2010 priorities. But as the focus in the iEurope 2010 strategy
is on more complex issues than in the previous strategies, the benchmarking methods
that will be used must be more sophisticated.
Regarding the priorities of the strategy, a list of themes has been set up, and within
each theme a number of criteria and corresponding indicators have been selected.
These criteria and indicators will be monitored closely in benchmarking reports, called
i2010 Annual Information Society Reports9:
● Priority 1: Development of broadband (coverage/take up/speed and prices/
multiplatform access); Advanced services (availability/usage); Security; Impact
(growth of ICT sector)
● Priority 2: Investment in ICT research; Adoption of ICT by business (basic
connectivity and ICT adoption/e-Commerce/e-Business/e-Readiness); Impact of
adoption of ICT by business (Investment and expenditure inICT/Productivity/
Employment and skills)
● Priority 3: Inclusion (Disparity indexes: connectivity and usage/e-Accessibility/
Digital literacy); Public services (e-Government)

9

Can be found at: http://ec.europa.eu/information_society/eeurope/i2010/key_documents/index_en.htm
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The reports and the benchmarking effort will be based on a mix of data from e.g.
Household Community Surveys, EUROSTAT surveys, Community Enterprise Surveys
and other specifically targeted data.

MeAC – Measuring progress of e-Accessibility in Europe
The MeAC study was launched as part of the follow-up to the European Commission’s
Communication on eAccessibility of 2005. This Communication highlighted the need
for improving access to Information and Communication Technologies (ICTs) by people
with disabilities. It also announced that a follow-up on the eAccessibility situation
would be made two years after the Communication, at which time the Commission may
consider additional measures. The MeAC reports support this follow-up approach and
provide the results of extensive benchmarking exercises and analyses on the status and
progress of eAccessibility in Europe. The main conclusions are that there has been very
little progress on a European level10.
A follow-up report published in 2008 confirms the lack of progress and points towards
a wide range of initiatives that must be taken at a European level in order to ensure
progress in the area of e-Accessibility. Among the recommendations are some that
specifically target monitoring and benchmarking: “The possibility of initiating a
common approach to the development and application of better metrics for measuring
and monitoring progress in web accessibility could also be considered. There is evidence
to suggest that reliance on the currently-used “pass” or “fail” rating system can be
problematic as it does not give sufficient recognition to progress that is being achieved
and can be a source of de-motivation for those involved. More sensitive and practical
metrics might therefore be useful, for use as a complement to existing approaches.”11

The WAB Cluster - The EU Web Accessibility Benchmarking Cluster,
Evaluation and benchmarking of Accessibility (www.wabcluster.org)
The WAB Cluster was a cluster of European projects (2005-2007) that were grouped
(clustered) to develop a harmonised European methodology for evaluation and
benchmarking of websites. The primary goals of the Cluster were:
● to develop a EU-harmonised assessment methodology for Web accessibility,
based on W3C/WAI and to be synchronised with the foreseen migration from
WCAG1.0 to WCAG2.0.

10

Available at:
http://ec.europa.eu/information_society/activities/einclusion/library/studies/meac_study/index_en.htm
11

From “Accessibility of ICT products and services to Disabled and Older People. Part 1: Evidence-based
analysis for a possible co-ordinated European approach to web accessibility”, november 2008, p. 4 available at:
http://ec.europa.eu/information_society/activities/einclusion/docs/access/comm_2008/coordinated_approach.doc

81

● to ensure that evaluation tools and methods developed for global monitoring or for
local evaluation, are compatible and coherent among themselves (and with WAI)
● to provide a strong European feedback and contribution to WAI and others for
future guidelines or versions of guidelines.
The WAB Cluster involves the following projects:
EIAO – European Internet Accessibility Observatory: (www.eiao.net)
The European Internet Accessibility Observatory (EIAO) concerns the preparation of
a platform for a possible observatory (measurement machine with modular tests, site
inventory for jurisdictions, results management and aggregation). The platform
prototype, once sufficiently advanced, will provide a facility for testing aspects of the
WAB Cluster methodology
The EIAO results are continued with two new projects:
● The eGovMon project (http://www.egovmon.no) which will create an Observatory
for monitoring accessibility, transparency, efficiency and impact (2008-2010).
● The European network eGovMoNet (http://www.egovmonet.eu) which is designed
to harmonize eGovernment measurements across Europe
BenToWeb - Benchmarking Tools and Methods for the Web:
(www.bentoweb.org)
BentoWeb refers to the production of test suites for evaluation tools, and evaluation
modules for checkpoints difficult to automatise. Research into integration of testing
modules in CMS and issues related to dynamic multiversion webpages
SupportEAM - Supporting the creation of a e-Accessibility Quality Mark:
(www.support-eam.org)
Support EAM has proposed a certification mechanism and authority, training material
and tools supporting a unified European approach to Web Accessibility evaluation.
This includes third party and self-certification
UWEM - Unified Web Evaluation Methodology: (www.wabcluster.org/uwem/)
Accessibility checks can be carried out in different ways even if the checks are based
on the same guidelines.
UWEM1.2 is the result of a joint harmonisation effort by 23 European organisations
of the three European projects in the WAB Cluster.
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Abstract: Dissemination on various levels is very much needed to support the development of
Design for All in practise. EDeAN and the dfa@eInclusion support project contribute to this
process and make information for different audiences available. The chapter gives a short
overview on the activities undertaken.
Keywords: Design for All in ICT, dissemination, outreach, education, awareness, EDeAN,
HERMES, ARIADNE

7.1. Introduction
Design for All as a concept is available for many years. One of the roots stems from
the consideration that accessibility for the built environment is of benefit for much
more people than wheelchair users. With the increasing importance of Information and
Communication Technologies (ICT) for our lives, this concept has been transferred to
the ICT domain. Although the Design for All concept can easily be transferred, the
implementation in ICT can follow other approaches: very flexible solutions in
hardware and software, including sensors and multimedia can customise individual
solutions based on a Design for All platform.
Unfortunately, still Design for All is only thought of as “one size fits all” or
“accessibility for people with disabilities”, rather than flexible technology based
solutions for broad markets.
In so far, more information on Design for All needs to be disseminated and points of
excellence made available for the further development. EDeAN, the “European
Design for All eAccessibility Network”, contributes to this process all over Europe.
With National Contact Centres in most European countries, the EDeAN secretariat
and supported by European projects (design for all@eInclusion, d4allnet, IDCnet) it
develops and implements networking for Design for All in ICT. Information exchange
in Europe is at the centre of consideration of EDeAN. Meetings, an e-Community,
public information in the Internet and in print, organisation of events and production
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of policy and scientific papers are among the measures. The EDeAN special Interest
groups (SIGs) run themed discussions, working groups of the projects deal with
production of information and developing education and training curricula. With the
involvement of the EDeAN network itself, which has more than 160 institutional
members in Europe, this is already an important exchange platform. However,
EDeAN seeks for generating impact on a larger scale in order to spread and support
the development of Design for All in ICT in Europe. Therefore, additional efforts are
undertaken to achieve a wider dissemination.

7.2. Baseline of dissemination
EDeAN dissemination builds upon the content available (see ARIADNE resource
centre) and produced in the network (SIGs and working groups, project deliverables).
Different categories of content are provided like facts and figures, stories and cases,
information on standards and guidelines, methods and science, opinion and open
questions. The dissemination takes place on different levels depending on the
information status of the recipients: creating awareness, providing knowledge, exchange
about research, etc. It also needs to take into account the respective target audience,
like general public, practitioners, policy and administration, management, industries,
research and end-users. Different distribution channels are used accordingly, as one-to
one discussions, one-to-many information, mailing and emailing, speech and presentation,
broadcasting, newsletter, etc. As a general concept the detailed information is based on
electronic versions and printed information is restricted to short versions and pointers
to the electronic documentation. Although the effort is a joint activity of different
projects and EDeAN, it has been decided to label dissemination activities under
EDeAN, however giving the projects the necessary appearance to prove their efforts.
The reason behind is the sustainability given by the circumstance that EDeAN will
continue to exist, where the temporary projects have to finish.

7.3. Dissemination needs
One of the objectives of EDeAN is to increase awareness, dissemination and
mainstreaming of Design-for-All, aiming at a shift to a more strategic approach in public
and private organizations. One of the observations of the EDeAN network, is that one
of the main problems in favouring e-Inclusion lies in the insufficient penetration of the
DfA concepts in the communities active in this sector. Therefore, a main focus lies on
“education”, i.e. in gathering, structuring and exchanging information with the relevant
actors. “Education” is here understood in a broad sense starting with outreach and
dissemination as crucial activities. The idea is to enlarge and develop the network as a
dynamic community. Different backgrounds, experiences, nationalities, professions
etc. will jointly move to a higher level of understanding, and wider implementation of
Design for All. To date, Design for All adoption has been most rapid in the academic,
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research and disability environment. Because only a number of companies have
introduced products and services that employ DfA principles, industries are targeted in
a SIG with specific activities. Therefore, the dissemination needs are very heterogeneous
from informing and convincing novices, exchanging practical experiences up to the
discussion of scientific approaches. The central means to support these various
dissemination needs is the HERMES community platform (www.edean.org). All other
dissemination activities refer to this backbone of communication.
The reports, discussions, and exchange produced, organised or referred in EDeAN
build the content for dissemination. Network members spread across a wide spectrum
of organisations and can utilise a number of dissemination channels, including the
academic, private, public sectors and end user organisations alike. The network
members employ their existing national and international contacts for dissemination.
Translations of information in national languages are being provided by the members
of the network, where appropriate.

7.4. Dissemination procedures
Dissemination is one of the standing issues within EDeAN in all SIGs, working groups,
and NCC management meetings. The dissemination SIG involves all NCCs in order to
use their dissemination channels and potential. Additionally, a dissemination working
group (DWG) prepares dissemination activities with the support of the dfa@eInclusion
project. The leaders of all activities producing content, representatives of the present,
past and incoming EDeAN secretariat, and selected NCCs are members of this working
group. Up to now the group has initiated and monitored the production of project
information material, websites, the EDeAN brochure, regular input to the news of
EDeAN and its newsletter, a press information set, cases of good practise, EDeAN
events have been supported by announcement and distribution of information, a
screening of the project material for dissemination has been started, events have been
organised and partners represented EDeAN on various occasions.
The following sketch provides a basic approach to information handling in the
DfA@eInclusion project for the support of EDeAN: Work packages are the source for
messages. These messages are pieces of relevant information which are based on the
deliverables or other work package activities. The work package leaders are responsible
for producing the message proposals and for bringing them forward to the dissemination
working group which will then decide on how the message proposal is going to be
dealt with. Each message proposal requires a key phrase to summarise what the message
is about. The work package leader should also supply what kind of message this will
be (e.g. an announcement, a news report, an advert, an example case of best practice, a
scientific publication, or a public deliverable). The message itself can be a combination
for instance of a short article pointing to a web resource in the form of public deliverable.
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Procedure of dissemination in dfa@eInclusion
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Figure 1: Message based Dissemination Procedure
The main audience of the message needs to be defined too, by selecting appropriate
target groups (e.g. experts from industry, administration, government, user organisations,
decision makers, user, or students). Finally, it needs to be decided which media are
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going to be used to publish the message. This could be in print, on the Internet, it
could be broadcasted, or presented as a poster etc.
Following the submission of the message proposal, the dissemination working group
assesses the message proposal either using the virtual workspace or during a
management committee meeting.
As appropriate, the issues are taken to the dissemination SIG. The dissemination SIG
is consulted in cases where the opinion and support of NCCs is needed. Here, the
DWG members play an active role to support the discussion. After a positive decision
by the DWG the responsibility is transferred to the responsible editor. The message is
published and its impact on the target group(s) assessed.

Material
HERMES, Website and ARIADNE
Two websites are currently maintained. The main communication channel is the
EDeAN web portal HERMES (http://www.edean.org), which is used for internal
consortium purposes, for wider dissemination to the EDeAN community and to all
other stakeholders, user groups, individuals and organisations with an interest in
Design for All. The DfA@eInclusion project website provides basic information about
the project, the project partners as well as information regarding project work
packages, milestones and results. There is also a news section available, outlining
main project events and activities. A number of interesting reports have been
published by the DfA@eInclusion consortium via EDeAN and on the project’s web
site (http://www.dfaei.org or http://www.dfaei.edean.org). These reports are public and
therefore available for free download. They include for example:
● D2.1 Report on Technological developments introduces the Information Society
concept, with particular focus on the possible impact of Ambient Intelligence.
The report also discusses the relation between DfA and Assistive Technology,
and reviews the status of ICT today. An analysis of the possible developments
in the near and far future is undertaken. (February 2008)
● D2.2a Report on Standardisation briefly sketches the formal, the ad hoc, the
company driven and the informal standardisation activities in Universal Design
and Assistive Technology in general, and provides an introduction to how the
standardisation process works. (February 2008)
● D2.4a: Contribution to active standardisation items gives an overview of the
nature and content of ongoing standardisation activities. (February 2009)
● D2.2b Report on Policy and DfA is an overview of the recent developments in
policy and legislation with regard to Design for All (DfA). (February 2008)
● D2.3 Report on Benchmarking provides an introduction to the concepts of
benchmarking and examples of European and national benchmarking activities
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and initiatives that are good practice examples. The report also introduces
details of national initiatives, provided by the EDeAN NCC's.(February 2008)
D2.5a: White Paper on Privacy and Security deals with relevant questions from
a Design for All perspective. (February 2009)
D4.1b: Report on the enhanced EDeAN web portal infrastructure explains the
improvements of the communication platform. (August 2008)
D5.1: Analysis of User Requirements in e-Accessibility Training Materials for
Industry refers to desk research and a workshop with industries on training needs.
(February 2008)
D5.2: Exemplary Training Modules on e-Accessibility for industry training
build the basis for further discussion on industry training in Design for All
(February 2009)
D6.1: Training needs analysis and review of existing materials deals with an
analysis of academic training needs in Design for All (July 2008)
D6.2: Identification and Evaluation of Case Studies presents some concrete
cases of modules and courses (August 2008)
D6.3a: The production of syllabi for a range of DfA courses in ICT provides
considerations on how Design for All academic education could be outlined.
(November 2008)
D7.3a & D7.3b: Press information set (including case examples) and targeted
information sets. The set is intended as material for flexibel information
dissemination towards different target groups (December 2008).

Through HERMES one gets also access to the resource centre ARIADE. This contains a
referral database with pointers to literature, online material, projects and organisations.
Brochure
On the basis of the strategy decision to support the EDeAN label as much as possible
the existing EDeAN brochure has been examined, discussed and updated by the
dfa@eInclusion project. The new content and design for the brochure promotes the
concept of Design for All and the benefits of joining EDeAN in a more active manner.
It is available for the EDeAN secretariat and EDeAN members. A number of copies
have been printed for dissemination purposes. The English version can be downloaded
from the EDeAN website. The brochure has been translated into the partners’ languages.
Newsletter and Papers
EDeAN publishes a quarterly newsletter since 2005. It is edited by the EDeAN
secretariat and distributed to EDeAN members and relevant stakeholder groups by
email. It is also available from www.edean.org. Papers and presentations have been
delivered on many occasions by DfA@eInclusion project consortium members.
88

Workshops and white papers
EDeAN has agreed to organise a biennial conference and to bring forward a
publication every second year. This is complemented by national workshops of NCCs
and events organised by the dfa@eInclusion project, e.g.:
● Dfa@eInclusion project internal workshops of the dissemination working foster
on agreement and introduction of procedures, the status of dissemination,
planning of future dissemination activities, assessment of message proposals
brought forward by work package leaders and assessment of past dissemination
activities.
● Industry workshop September 24th and 25th in St. Augustin, Germany. This
workshop was discussing on training needs of industries and their own tarining
schemes in Design for All. A White Paper and the initialization of the process
of turning the workshops insights into a CEN workshop template are ongoing.
● Session on Assistive Technology, Design for All and Accessibility May 21st at
the International Congress “ORTHOPAEDIE + REHA-TECHNIK 2008” in
Leipzig, Germany
● EDeAN conference “Training on Design for All: Innovative Experiences”, June
12th and 13th 2008 in León, Spain
● Education Workshop June 26th 2008 in London, United Kingdom
● Special themed session (STS) “Design for All – from idea to practice”during the
11th International Conference on Computers Helping People with Special
Needs (ICCHP) July 9th – 11th 2008 in Linz (Austria).
● Dissemination workshop was at the 11th International Conference on Computers
Helping People with Special Needs (ICCHP) July 9th – 11th 2008 in Linz
(Austria).
● Members of the DfA@eInclusion consortium have participated with
presentations, papers and exhibits in a number of international events,
including, AAATE 2007, San Sebastian, Spain; UHCI Bejing 2007, China;
International Design for all meeting 2008, Norway; ICCHP 2008, Austria;
UHCI 2009, Sand Diego, USA; AAATE 2009, Florence, Italy; European Forum
for Participation and Technology, 2009, Düsseldorf, Germany.

7.5. Conclusions
It is obvious, that the development of Design for All needs further promotion. EDeAN
undertakes with the help of supporting projects an effort, to distribute information on
Design for All in Europe. As a consequence, much information has been gathered,
elaborated and made available through HERMES. The membership of the EDeAN
network itself has been growing over the years. The NCCs have used their information
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channels in their respective member state, to improve the information level und
implementation status of Design for All.
Despite all positive development, there is still a long way to pave, in order to make
Design for All known, accepted and implemented in the main stream of industry and
service.
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Abstract: The technological developments leading to the emergence of the Information Society
as an AmI environment are briefly examined from the perspective of activity limitations. First,
their possible short term impact on the introduction of innovation in assistive technology is
considered. Then, their medium term integration in AmI-like environments (e.g. smart houses)
is described. Finally, the support that a completely deployed AmI environment can offer people
is briefly outlined.

8.1. Introduction
The Information Society is under evolution, due to the ongoing technological and
socio-economic developments. Among its possible embodiments, an interesting and
widely discussed potential instantiation is the Ambient Intelligence (AmI) paradigm,
as described, for example, in scenarios developed in Europe [1]. The Information
Society is not seen as characterised by an increased diffusion and use of present-day
computers and telecommunication terminals, but as the emergence of an environment
in which people are surrounded by fixed and mobile intelligent objects, interconnected
through fixed and mobile networks, and capable of recognising and responding to the
presence of individuals. Computational power and interaction peripherals (e.g.,
embedded screens and speakers, ambient displays) are distributed in the environment.
Interaction with the objects and with the intelligence in the environment will allow
access to information, interpersonal communication and environmental control.
In eInclusion a change is foreseen from a model based on products (computers,
terminals) and activities (tasks) to be carried out through them, to a model in which
functionalities are made available to people, irrespective of their real technical
implementation. From the perspective of users, including users with activity
limitations1 [2], this implies a fundamental change from an approach based on
adaptations of products to be accessible to a situation where the emphasis is on the
goals of people, which the environment should be able to infer and support through
1

The new terminology introduced by WHO is used in this chapter.
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functionalities suitable for the capabilities of the single user. Therefore, user need
analysis must be carried out at the level of functionalities and not of single technologies
and artefacts.

8.2. Technological developments leading to the Information Society
In order to envisage a smooth transition from the situation today and the AmI
environment, it may be useful to briefly describe some technologies that have recently
emerged or are anticipated to emerge in order to make AmI possible, and to consider
not only their integration into useful mainstream equipment (intelligent objects),
services and applications, but also their possible impact on introducing innovation in
Assistive Technology [3]. In the cited document it is firstly observed that a very
important contribution to eInclusion can be given by the reduction of cost of technology,
due also to the availability of intelligence in the environment. It is argued that, with
core functions being implemented as services on the network, and technology costs
dropping as a consequence, portable devices could offer inexpensive AT functions for
people with activity limitations. To reach low price, however, AT supports will have
to be based on mainstream portable devices. As an example, mainstream devices based
on PDAs, integrating a telephone (GSM and in perspective UMTS) and a GPS antenna,
offer communication, localisation, access to information, as well as “intelligence”
(increasing in time). This intelligence can be used to offer additional functionalities,
including support to the users, e.g., in terms of adaptations of the interface, guidance
in the environment, and support to memory.

8.2.1. New hardware: computational power, dimensions and power
consumptions
Computational power of computers is ever-increasing while their size, power
consumption and cost are decreasing. The cost of computing drops by a factor of 10
approximately every 4-5 years, increasing the possibility of supporting more intelligent
applications. Moreover, the reduction of size and power consumption can offer the
availability of smaller and less expensive products, providing opportunity to create
assistive technologies previously too big or requiring too much power. Many
technologies are conceived as hand-held or wearable, taking advantage of the fact that
intelligence can be embedded in the environment in order to support the individual
personal system. Examples are: (i) jackets with built-in music players, with speakers
and microphones in the collar; (ii) keyboards that fold up and circuitry that is woven
into shirts and other clothing; (iii) glasses and shoes with a built-in computer that can
detect objects within close proximity and send warning signal to the wearer. The
above technical developments can also help in producing “intelligent” products that
will behave differently for different users and/or with simpler interfaces. An example
is the use of unrestricted voice recognition and natural language processing that will
be made available in the future, while the ability to use these in practical ways in
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limited domains (e.g., controlling household appliances) is already emerging. Smart
tags are another small size and lo cost technology necessary for the development of an
intelligent environment. They can signal the presence of objects in the environment,
and can provide detailed information about the objects to which they are attached.

8.2.2. Multimedia and multimodal interactions
One of the main prerequisites of AmI is that interactions are multimodal and alternative
input-output systems are available. Obviously, any redundancy in the presentation of
information and multimodal communication can be important for people who do not
have available one or more sensorial channels. Correspondingly, there is a rapid
diversification in the ways people communicate. Video conferencing allows simultaneous
text, visual, and voice communications. Chat and other text technologies are adding
voice and video capabilities. In addition, technologies to cross-translate between
modalities are maturing. In the future, the ability to translate automatically between
sensory modalities may become possible without human intervention (e.g., automatic
relay services).
Voice technology - For voice recognition, the goal set in AmI is the recognition of
connected speech in noisy environments. This can help in producing efficient inputs for
people who cannot use keyboards or object manipulation techniques. Correspondingly,
voice synthesis is anticipated not only to achieve better quality, but also to incorporate
personal characteristics. This should make possible the implementation of speech
prostheses using a voice chosen by the user.
Materials for tactile interactions - Special vibrating materials for alerting people will
increase the efficiency of alarm systems for people who cannot receive auditory
messages. These developments are also related to the study of materials capable of
sensing touch or producing tactile presentations of information. Moreover, tactile
presentation of information is also supposed be three-dimensional. This could be an
answer to the need of people who cannot see to access graphical and pictorial information.
Gesture recognition and animation - Gesture recognition can, e.g., be used both to
implement virtual switches, keyboards and pointing devices on any surface, and to
produce interfaces for the manipulation of objects on the screen. Other, more
sophisticated interfaces can also be conceived, based on the recognition of lip
movements and their “transduction” into text. Animation technology can be used to
produce good-quality avatars that are able to sign or to move lips for lip reading.
Visualisation technologies - They are considered of paramount importance [4] in AmI.
The idea is that screens should be available everywhere. New materials are under
study to produce screens that are lightweight and foldable, thus making possible visual
presentation systems that follow the user while moving (nomadicity and availability).
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Alternatively, the presentation screen could be virtual, using projection systems, and
the presentation of 3-D information should be possible. It is also possible to project
images to overlay them with what a person is seeing in reality to create an “augmented
reality”.
Brain interfaces - Direct control from the brain is slowly becoming a reality. External
electrodes in the form of a band or cap are available as commercial products for
elementary control directly from the brain.

8.2.3. Artificial intelligence
Artificial intelligence principles and techniques are starting to reach applications in
different environments. One of them is natural language processing. Although full,
open topic natural language processing is not yet available, natural language processing
for constrained topics is being used on the telephone and may soon allow people to
talk successfully to machines. Another design target is the development of automatic
translation up to the point of being used in real-time conversation between people
speaking different languages. Even if, at least in an initial phase, this will be probably
possible only in limited communication contexts, the related technology can eventually
be extended to the translation between non-conventional languages (for example,
speech to Bliss symbols and vice versa). Moreover, tools can be developed to rephrase
content at different levels of complexity and using different vocabularies within the
same language. Input prediction, which was initially developed in the disability area
and is now widely used for writing SMSs in GSM telephones, will be extended, with
obvious advantages for the group of people for whom it was initially developed.

8.2.4. Image Processing and Pattern Recognition
A very important function in AmI is the localization of humans and objects in the
monitored environment. Even if it may be difficult to perform object recognition, e.g.,
identify the user by face recognition, object localization can be based on detecting
visual differences on images. The main challenge is to guarantee a high level of
robustness despite variability of environmental conditions (e.g., changes of illumination,
single or multiple subjects, stillness or motion, etc). This can be addressed by the
development of algorithms with the ability to automatically learn from and model the
appearance of the environment from its variations during the day. Localized objects
can be subsequently tracked over time, and motion attributes can be computed from
their trajectories such as velocity, acceleration, trajectory curvature, rhythm or
periodicity. Movements of the crucial points of the human body (hands, feet, head and
centre of gravity) can be analyzed in order to detect simple actions such as walking,
bending down or displacing an object. A further task of the vision modules is to
distinguish the targeted person from other persons or objects in the same environment.
This is essential in scenarios where the user has social contact with other persons in
the home or when more than one person is living in the same home.
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Using the previous approach passive alarm and control systems and services can be set
up able to monitor the activity of the different persons and to draw inferences about
the type and quality of activities (e.g., movement) in order to anticipate possible
difficulties, and to draw conclusions about their emotional status.

8.2.5. Networking
Ongoing advances will soon enable people to be connected to communication and
information networks no matter where they are. There are already wireless headsets,
computer networks, music players, and sensors. New technologies, such as ZigBee,
will allow for devices that are very small, wirelessly connected, and draw very little
power. High speed wireless networks are also evolving, and costs are dropping. No
wires will be needed between TV sets, video recorders, or anything else. A person in a
power wheelchair could have an on-chair controller connected to everything in the
house, and yet still be completely mobile. With the ability to be connected everywhere,
it is possible to seek assistance at any time. A person who doesn’t understand how to
operate something can instantly involve a friend, colleague, or professional assistant,
who can see what he or she is looking at and help. Someone who needs mobility
assistance could travel independently, yet have someone available at the touch of a
button.
Global Positioning System (GPS) devices enable people to determine their position
when outside, and are already small enough to fit into cell phones and large
wristwatches. Other technologies, such as Radio Frequency Identification (RFID) are
being explored to provide precise location information where GPS does not work.

8.3. Short time development: AmI-like environments
Even if many technologies, systems and services mentioned in the ISTAG scenarios
are not fully available, it is interesting to discuss if it is presently possible to construct
AmI-like environments, defined as environments that incorporate at least some of the
AmI concepts, in an evolutionary way, by exploiting available technology as well as
its integration and intelligent control. This can be achieved through the design and
incremental implementation of always-on pervasive but friendly and not-invasive
communication and information environments, able to assist users anytime and in
varying context, integrating suitable sensors and available communication facilities,
and being able to adapt and evolve according to the needs of the users.
Following two originators of the AmI vision [5], Ambient Intelligence is defined
according to its properties: (i) Technology is “embedded” in the physical and social
environment of people; (ii) Technology is “context aware”, employing machine
perception a model of activities of people and their social and physical context can be
obtained; (iii) Technology is “personalized” - addressing each user as an individual
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person; (iv) Technology is “adaptive” to context and activities of the person; (v)
Technology is “anticipatory” - predicting user's needs and taking action to support
them..
So far the main interest in AmI like technologies and services-applications has been in
the smart house environment, with main emphasis on housing, but less interest in
related services that will probably play a fundamental role in favouring inclusion.
More recently, the concept of Ambient Assisted Living (AAL) [6] has been developed.
Some of the above properties characterize, even if partially, the assisted living
environments that are presently being made available
With a focus on the functionality available to the user in [7] five hierarchical classes of
smart homes are proposed: (i) environments which contain intelligent objects; (ii)
environments which contain intelligent, communicating objects (iii) connected
environments, allowing interactive and remote control of systems, as well as access to
services and information, both within and beyond the environment; (iv) learning
environments – patterns of activity in the environments are recorded and the
accumulated data are used to anticipate users’ needs and to control the technology
accordingly; (v) attentive environments – the activity and location of people and
objects within the environments are constantly registered, and this information is used
to control technology in anticipation of the occupants’ needs.
So far most of the activity has been in introducing intelligence in single objects, in
interconnecting them and in developing natural interactions with the objects
themselves and with the environment trough them. Since broadband is becoming more
widespread, available smart environments are shifting within the hierarchy from
environments which contain intelligent, communicating objects to connected
environments. According to CENELEC, the European Committee for Electro-technical
Standardization, this is the minimum level to have a substantial contribution to the
quality of life, since this is necessary for the delivery of telecommunication services to
the environment.
A smart home is populated by domestic equipment, including, e.g., heating systems,
cooking, white appliances (dish washer, washing machine, freezer etc.), home
entertainment devices (radio, TV, Video recorders etc.), telecommunications devices
(telephone, video telephone, fax), safety alarm systems, health monitoring systems,
home safety monitors and sensors (water, smoke, fire, stoves, movement, etc), special
furniture (e.g., electrically adjustable beds, cupboards and washbasins), and environmental
control systems (door telephones, doors, curtains, windows, lights etc.). This kind of
equipment, which is becoming intelligent itself, is interconnected to offer applications
to the inhabitants in cooperation with services and applications made possible by the
availability of broadband networks. Examples of typical applications in the home
environment are the following.
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Safety: refers to minimizing household hazards caused by user negligence or
forgetfulness, raising alarms for critical events, helping the user in facing them, and
also proactively controlling devices to avoid accidents. Additionally, the user’s wellbeing is monitored, and in case of any harm, related actions can be performed.
Proactive assistance is initiated by the Smart Home by switching off dangerous devices
(e.g., ovens), offering communication options to elderly people, or by automatically
notifying family members, caregivers, or emergency services. The existing solutions
include active systems, passive systems to detect falls and domestic risks, electronic
prompts and memory aids, specialised telephones and videoconferencing. Finally, an
important problem to be addresses is wandering and way-finding.
Security: Is related to applications providing the means for granting access to physical
spaces and e-services. Furthermore, possible security problems can be spotted (e.g.,
somebody breaking into the house) and appropriate action can be taken.
Nutrition and medication: Such applications provide active reminders and support to
proper receipt of medication and nutrition. It can support users in their daily selection
and preparation of meals, suggesting foods, ingredients and recipes based on
personalized dietary information.
Health care: Related applications may be responsible for monitoring health-related
data and the environmental situation of the users, regularly reporting them to the carers
and notifying them for unexpected measurements. It is possible to embed sensors in
different places or objects in the environment (e.g., in the furniture, electrical
appliances) or to make them wearable. By combining these wearable sensors with
measurement devices embedded in home surroundings, advanced multi-parametric
health monitoring may be achieved [8].
Social engagement and leisure: Refers to applications that could stimulate ambient
interactive experiences combining entertainment with physical, mental and social
activities, thus aiding in the preservation, or even improvement, of the mental and
physical health.
Administration and scheduling: Applications helping users with the administration
and running of their household. For example, home supplies (in relation to the
person’s needs, habits and preferences) can be monitored and, if running low,
appropriate suggestions for action can be made to the users. In case of shortage of vital
articles, the carers will also be notified. The day-to-day home management (e.g., energy
monitoring) is appropriately organized by the application. Necessary actions can be
automatic or, when needed, reminded to the users.
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8.4. Long time development: the AmI environment
AmI will materialise when the individual AmI-like islands will merge and when
enough intelligence will be available to guarantee functionality and security of the
infrastructure and the corresponding services throughout the entire society.
A preliminary analysis, meant to show at the functional level what could be the
potential impact of AmI technologies on the social inclusion of people with activity
limitations, has been carried out in the frame of the Cost 219ter [9] and DfA@eInclusion
projects [10], on the basis of the ISTAG scenarios.
According to [2], people’s performance is influenced by the contextual environment.
The environment can increase the performance level over the capacity level (and
therefore is considered a facilitator) or can reduce the performance below the capacity
level (thus being considered as a barrier). Some interesting conclusions can be drawn
from the ISTAG scenarios, with reference to functionalities generally available in the
environment and the capacity of the AmI environment to act as a facilitator.
Environmental control systems: They become an integral part of the living environment.
Relay services: They are in principle available by default in the AmI environment,
where voice recognition and synthesis, automatic translation, gesture recognition (sign
language and lip reading) and animation (synthetic sign language and lips movements)
are available.
Alarm and support/control services: The entire AmI is a pervasive and very
sophisticated alarm and support/control system. This may be very important, e.g., for
people with cognitive problems. AmI can continuously control their behaviour in the
various environments according to their known habits and intervene if necessary. AmI
can also contact the family or a carer for advice and help.
Navigation services: Navigation systems and services are an integral part of the
intelligent environment.
Audio/video interpersonal communication services: The fact that people are able to
converse on an audio/video system and cooperatively access information is also very
important from the perspective of introducing a remote socialisation component. Even
if support by technology can be of invaluable value in some circumstances, support by
other people can be more efficient and acceptable in some situations. AmI, with its
emphasis on cooperative activities, whereby people can remotely carry out common
activities with audio and visual contact, allows people to ask support from a relative, a
friend or a support organisation.
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Finally, it is important to consider how people are considered to interact with the above
environment. In the context of the ISTAG scenarios, the main key to open the doors of
the Information Society is the personal communicator (P-Com) and the related set of
agents, which are able to grant connection to the environment itself and to all its
facilities for accessing information and interpersonal communication. Its characteristics
are not precisely defined in the scenarios. It does not have a specifically defined
interface, but it can in principle offer all the available interaction technologies in order
to adapt the environment to the type of interaction suitable for the user and the context
of use, for example, audio when eyes are necessary for other tasks (for driving in one
of the scenarios), or visual or tactile in noisy environments. It offers communication,
processing and decision-making functions. Its functions may either be based on onboard intelligence or on distributed intelligence in the infrastructure. When necessary,
it can become an avatar-like system and deal with social communication. It is
personal, lightweight, wearable, and continuously available. Finally, it must not
necessarily be a highly sophisticated piece of equipment, the performance of which is
limited by size, weight, and power. The intelligence necessary to support the
transduction of information necessary to address the different modalities and to support
the user can be in the environment and in the network. In principle, the only limiting
factor may be bandwidth.
From the above discussion, some conclusions can be drawn about the general
characteristics of systems and services in the intelligent environment. Since the access
to communication or information is through a portable personal communicator, systems
and services are nomadic, that is, they follow people, and, therefore, ubiquitous in the
environment, wherever and whenever people need them.

8.5. Conclusions
ICT technology is developing very fast, leading to an Information Society that,
according to many important technology observatories around the world, is supposed
to emerge as an AmI environment. Considering this development from the perspective
of people with activity limitations, it appears that it could be a unique opportunity for
them for increasing inclusion, if their needs would be taken into account during the
development. As a matter of fact, the emerging technology could be exploited in the
short term in order to improve the quality of available assistive technology, in the
medium term to implement living environments (e.g. smart houses) matched to their
capabilities and supporting them, and, in the long term, to produce a living
environment when some of their present “special needs” are satisfied by features made
available for the population at large.
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Abstract: Industry plays a key role in the path towards eInclusion. While corporate social
responsibility statements of leading companies confirm this, surveys show that there is still a
long way to go. Among various reasons for the reluctant take-up of Design for All (DfA) by
industry providing Information and Communication Technology (ICT), the lack of relevant
knowledge and skills obviously plays a crucial role. Therefore, the DfA@eInclusion project1
has undertaken to develop curriculum guidelines and to promote DfA training and education
for students and professionals in ICT industry.
Keywords: Design for All, curriculum, training, ICT industry

Industry moving towards eInclusion
Since many years now the European Commission has promoted a policy of eInclusion.
This policy addresses public and private organizations that produce, own, use, or
maintain Information and Communication Technology (ICT). However, it can only
enforce it upon the public sector to guarantee accessible information and communication
services for all. Though the public sector has the main responsibility, the realization of
the vision is in many ways dependent of industry joining the effort. This may be, for
instance, industry producing products and services, e.g. web applications or software
components. The public sector usually is not the producer of those services that it
offers to citizens and clients, but procures them or has them produced and maintained
by specialized companies of the ICT industry. In these cases it can, as a client of ICT
industry, enforce accessibility of ICT products and services through their procurement
policy and practice.
The second role where industry has a responsibility for eInclusion is as producer or
provider of services and products that are indispensable in today’s life and therefore
essential to allow all citizens to take part. Among them we name telephone, mobile,
cash dispenser, Web, Ticket machines, online shopping, navigation services, timetable
and directory information, and others.
Policy can be fostered and enforced by various means, as described in section 4.1.
Several mandates were issued in support of eInclusion. M273 made an inventory on
1

DfA@eInclusion is partly funded by the EC, contract No IST CA 0033838.
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standardisation needs in the field of assistive technology and Design for All. The
M283 addressed the needs of standardisation in this field. This new mandate M376
builds upon previous work and deals with the development of European accessibility
requirements for public procurement of products and services in the ICT domain. It is
supposed to give an incentive both for the market and public organisations to take the
aspect of accessibility into further consideration, and to foster interoperability and
harmonisation at EU level. Thus M376 will be another lever that will urge industry to
provide inclusive solutions, via introducing aspects of accessibility and inclusion as
concrete requirements in contracts when public sector buys or commissions ICT
solutions from industry. There is also a running effort to harmonise these policies with
those of the USA and Canada, which would facilitate the implementation efforts of the
industry.
EICTA was founded as an interest group of European Industry and a link to European
Policies. The members of EICTA, now DIGITALEUROPE, are some 60 companies as
well as National Trade Associations, its goal is “…to forge industry consensus on the
challenges and opportunities which arise in the European policy arena.” [1]. In 2005,
EICTA published a white paper on eInclusion [2] and again in 2007 a brochure about
“European Digital Technology Industry and eAccessibility - Moving Towards a Fully
Inclusive Digital Europe”[3]. The brochure contains statements from EICTA members
who express their company’s concern and commitment regarding accessibility and
eInclusion. Those companies make social responsibility, in particular eInclusion and
Accessiblity, a trait of their public profile, at the same time pointing out the
commercial benefits of Design for All.
The European commission, after so many years of various actions, mandates and
promotions has been interested in the current state of eInclusion. The EU-funded study
MeAC – “Measuring Progress of eAccessibility in Europe” [4] conducted surveys in
Europe as well as US, Australia and Canada. The survey investigated, among other
issues, the status of implementing eAccessibility in the public sector all over Europe
and in selected areas of the private sector. The results show that, overall, the percentage
of accessible services in Europe is still far too low. For example, less than 13% of
government web sites are accessible, and less than 4% of selected commercial web
services were accessible. These numbers refer to automatic tests, which are less stringent
than expert tests. The percentage of services that according to MeAC passed an expert
evaluation were even lower. Though the MeAC study states that there is progress
towards eInclusion, this situation cannot be considered satisfying. It is also remarkable,
that the same study, when comparing Europe with US, Canada and Australia, found a
considerable gap between Europe and those countries, who obviously show more
commitment towards eInclusion, i.e. against discrimination. This bigger commitment
could also be explained under the perspective of more restrictive policy and public
procurement environments.
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As stated above, Industry is responsible to some degree for this status. What are the
obstacles that hamper Industry to take up Design for All? This question was investigated
by a study of the Inclusive Design Group at the University of Cambridge, who has
conducted a survey among over 100 UK companies [5]. The top 3 obstacles were:
time or budget (~50% of answers), lack of knowledge or tools (~43%), and not
perceived end user needs (~42%).
Concerning those obstacles, it can be assumed that a good part of the perceived
investment of time and budget is actually caused by an initial investment of acquiring
the necessary knowledge, skills and changes in procedures. Once a company knows
“how”, it does not cost (much) more time and money, to do it right [6]. A major
concern of accessibility and Design for All is compliance with standards, as a crucial
condition to enable accessibility via Assistive Technology (AT) such as screen readers
or allow a wide range of platforms2 and user agents3 to be used. Standards compliance
is known to be beneficial in many ways, and the effort to ensure this quality will pay
off beyond accessibility and eInclusion. Compliance with standards ensures a wider
market, lower resources consumption and costs for maintenance, and facilitates
adaptation to future requirements. Overall, the benefits in terms of extended market
shares, lower costs in the long run, branding, and general satisfaction of all customers
would be considerable.

DfA Training of professionals in ICT industry
Several levers can be applied to advance eInclusion in Europe, one is to augment the
relevant knowledge and skills of key stakeholders, in particular the professionals
working in ICT industry. To this end, the DfA@eInclusion project has undertaken to
promote and foster Design for All in ICT-related education and training.
The project’s activities follow a two-fold, complementary strategy: one target is the
formal training and education for ICT-related careers, in particular university courses
and degrees; this is reported in more detail in section 4.3. The other target is training
of professionals in ICT industry. While introducing special courses at university level
will show effects in the long run, the training of professionals who are currently
working in industry will already affect the near future.
A major task in DfA@eInclusion was the specification of courses in Design for All
that are suitable for training of professionals in ICT industry. The goal was to ensure a
high-quality, comprehensive training plan that meets industry needs.

2
3

Such as different operating systems or different devices.
Such as different browsers to use web services.
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Such a specification, often referred to as a curriculum or syllabus, clarifies, among
others, the objectives of the training, the target students, the outcome in terms of
knowledge, skills and competences that will be acquired by the students, and the
content to be taught. The curriculum reflects the required qualities of the training, yet
leaving choices to implement concrete courses in different ways. By choosing formats
(e.g. online courses vs. face-to-face teaching), designing material, or initiating exercises,
the concrete course can be creatively adapted to a special learning context, target group
and state-of-the-art content.
The development of a DfA curriculum by the DfA@eInclusion project is based on the
expertise of 22 partners in 20 European countries, mainly from research institutions,
universities and national organizations representing the interests of disabled citizens.
Additionally, a workshop was organized involving participants from industry who are
already building up DfA expertise in their company. They discussed a DfA curriculum
for professionals and informed the project about requirements from industry [7]. These
specifications, we speak of curricula or syllabi, are meanwhile in a mature state and
available as a public deliverable [8]. The work on the creation of a curriculum in Design
for All was originaly initiated in a series of workshops organized by Fraunhofer FIT
under the scope of the IDCnet project.4 IDCnet was a Thematic Network funded under
the IST Thematic Priority of the 5th Framework Programme from the European
Commission.
The specification follows general recommendations as in the European Qualification
Framework for lifelong learning (EQF) [9], European Credit system for Vocational
Education and Training (ECVET) [10] and related recommendations by the ECEducation and Training Directorate. The curriculum covers 10 essential topics that
were identified as relevant for Design for All (DfA). Each topic can be taught at one of
three levels of granularity. The curriculum is modular, the units complement each other.
A concrete course can be composed from these units, to accommodate the needs of the
target audience. The 10 topics are:
● “Design for All and its target user groups” provides introduction and motivation,
creating an understanding of users with special needs and how they would
benefit from DfA in ICT; it breaks the ground to become interested in the other
modules.
● “Assistive Technology” is a special way how disabled people can access ICT;
this module helps to understand many accessibility issues and the rationale
behind accessibility standards.
● “Ethics, Legislation” tells how politics and legislation enforce the vision of
eInclusion, where all citizens would be enabled to fully participate in society
and benefit from technical innovations.
● A Module “Business cases” considers the economic benefits of DfA.
4 http://idcnet.info/
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● To create concrete technical solutions, DfA principles need to be applied to the
relevant areas of technology, such as
o “Web Applications”,
o “Consumer Electronics and Games”,
o “User Interfaces” and
o “Back-end technology”;
These modules each must incorporate reference to the relevant standards in
general and applicable accessibility guidelines in particular.
● “User-centered design” promotes a development process according to ISO 13407,
which would provide ideal conditions for DfA.
● Finally, a module on “Evaluation” teaches state-of-the-art methods as necessary
to achieve a valid assessment of a system with respect to its usability and
accessibility.
Each topic should be offered at three different levels of granularity, from level 1 for
introduction and motivation to level 3 with full detail as needed to create solutions.
For different typical professional roles in the ICT development and business, e.g.
management, design or marketing, ideally all 10 topics should be included, though at
different levels of granularity. So a manager will mostly need level 1 units, while a
designer, for instance, would need some topics at level 1 (e.g. legislation) and others at
level 2 (e.g. back-end technology) or level 3 (e.g. user interfaces).
There is already training material available, e.g., free online tutorials or commercial
courses and tutorials. The majority concerns web accessibility, which is meanwhile the
most advanced area, due to the commitment of the W3C consortium and in particular
the activities of its Web Accessibility Initiative (W3C-WAI) [11].
In order to try and improve the curriculum, courses for professionals from Industry are
being set up. One introductory course has been held in Sankt Augustin, in April 2009.
It addressed members of a regional network promoting usability [12]. The 2 hours
evening event covered three topics related to Web Accessibility: Design for All and
target user groups, Web Accessibility and Standards, Evaluation, and Human-centred
design. The 23 participants came from organizations in the area of Bonn/Cologne
(Germany), with 77% professionals working in consulting and service, 10% producers,
the rest public sector or research. 60% of the participants came from SMEs, with a
high rate of 30% coming from micro organizations (i.e. less than 10 employees). All
represented organizations that develop web sites for clients (77%) and/or for their own
company (68%). The format of an evening event was generally appreciated, the quality
of the course was ranked high. A survey among participants asked for obstacles in their
company in moving towards DfA, the results differ from the above-cited Cambridge
survey in that the lack of knowledge was named most often, right after lack of time.
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Perceived obstacles to take up Design for All
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The feedback of the participants can be seen as a confirmation of the overall training
concepts. The details of the curriculum and the training materials will be improved,
and will be published in a final white paper of the project, at the end of 2009.
The DfA@eInclusion project promotes professional training at a high level of quality,
as specified by this curriculum and guidelines. In order to move this specification
towards a generally acknowledged agreement, a CEN workshop “Curriculum for
training professionals in Universal Design (UD-Prof-Curriculum)” has been initiated.
A CEN workshop is a process where experts work towards an agreement (CWA), which
reflects the consensus of identified individuals and organizations and can serve as a
common reference, e.g., for certification. A CEN workshop therefore is “a more flexible
and timelier alternative to the traditional European Standard (EN), but one which still
possesses the authority derived from the openness of participation and agreement
inherent in the operations of CEN and its national members. It is this openness that
distinguishes the CWA from documents developed by industry consortia featuring
limited participation (such documents are commonly known as de facto standards).” [13].
The CEN workshop UD-Prof-Curriculum was established at its kick-off meeting in May
2009. The participants include representatives from industry, education and research.
Following the general rules for CEN workshops, it offers all interested stakeholders an
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opportunity to discuss and improve this DfA curriculum for ICT professionals. The
business plan and contact details are available via the CEN web site [14].

Outlook
To pave the way towards widely perceived, high-quality and generally approved training
curricula and materials, the DfA@eInclusion consortium has undertaken the:
● development of curricula in DfA and exemplary training material in eAccessibility
(meanwhile delivered [8]);
● creation of a CEN workshop to discuss and agree on a curriculum for training
ICT professionals in Design for All.
The curricula will undergo review by various stakeholders, by joint efforts in the
DfA@eInclusion project and in the CEN workshop, and shall be available as a CEN
workshop agreement in the near future.
The current recession of economy will take its toll on Europe and its citizens; it may
also affect the progress towards our visions, such as eInclusion in Europe. But in a
crisis lies also the chance to consider new ways, change attitudes and invest in the
future. With this in mind we are confident that industry can turn challenges into chances
and progress towards a digital future as envisioned by European citizens. Nevertheless,
policy makers and the public sector in Europe need to sustain their efforts in creating
conditions that guide and urge all stakeholders to progress towards an accessible future
for all. Such conditions should include harmonization of inconsistent or conflicting
regulations, standards and guidelines in Europe, and adopting procurement policies
that support accessibility.
References
[1]

EICTA. DIGITALEUROPE - Policy. 2009; Available from:
http://www.eicta.org/index.php?id=9.

[2]

EICTA, EICTA White paper on eAccessibility. 2005.

[3]

EICTA, European Digital Technology Industry and eAccessibility - Moving Towards a
Fully Inclusive Digital Europe. 2007.

[4]

MeAC, Assessment of the Status of eAccessibility in Europe. 2007.

[5]

Goodman, J., et al., Increasing the Uptake of Inclusive Design in Industry. Gerontechnology,
2006. 5(3): p. 140-149.

[6]

Pemberton, S. The Kiss of the Spiderbot. ACM Interactions 2003; Available from:
http://homepages.cwi.nl/~steven/vandf/2003.1-spiderbot.html.

107

[7]

Mohamad, Y., S. Carmien, and C.A. Velasco, Supporting Industry in the Development
of Design for All Curriculum, in ICCHP 2008. 2008, Springer Lecture Notes in
Computer Science. p. 150-155.

[8]

Schmidt-Belz, B. and Y. Mohamad, Exemplary Training Modules on eAccessibility for
industry training. 2009, DfA@eInclusion.

[9]

European_Commission. The European Qualifications Framework (EQF). 2008; Available
from: http://ec.europa.eu/education/lifelong-learning-policy/doc44_en.htm.

[10]

European_Commission. The European Credit system for Vocational Education and
Training (ECVET). 2008 25.06.2009]; Available from:
http://ec.europa.eu/education/lifelong-learning-policy/doc50_en.htm.

[11]

W3C-WAI. Web Accessibility Initiative (WAI) Home. 2009; Available from:
http://www.w3.org/WAI/.

[12]

Hunkirchen, P. Förderverein Usability-Netzwerk Bonn/Rhein-Sieg e.V. 2009; Available
from: http://www.fun-ev.org/.

[13]

CEN. Guidance - Characteristics of the CEN Workshop Agreement and CEN Workshop
guidelines. 2005 25.06.2009]; Available from:
http://www.cen.eu/Boss/supporting/guidance+documents/gd052++cwa+and+cen+workshop+guidelines/index.asp.

[14]

CEN. CEN Workshop on 'Curriculum for training professionals in Universal Design'
(WS/UD-PROF). 2009 22.06.2009]; Available from:
http://www.cen.eu/cenorm/sectors/sectors/isss/workshops/ws-ud-prof-curriculum.asp.

108

10. Resource Center
Enid Reichrath, Harry Knops
Next Generation 4all Group, Gerard Bruningstraat 12, 6416 EB Heerlen The Netherlands;
enidreichrath@ng4all.nl; harryknops@ng4all.nl

Abstract: The ARIADNE Resource Center provides a useful tool for all who wish to learn about
Design for All in relation to ICT, both for newcomers and experts in the field. This Resource
Center is more than a selection from the resources that are available on the internet. The EDeAN
network is actively involved in keeping up the actuality, usability, quality and sustainability of
the Resource Center. In the last year this Resource Center has been improved greatly, both on
functionality and the contents. To visit the Resource Center, look at: www.edean.org.
Keywords: Resource Center, Design for All, ICT, EDeAN

10.1. Introduction
Internet is a great tool for finding all kinds of information. It might be hard though to
find exactly what you are looking for. In the case of Design for all and Universal
design in relation to ICT, you find many sources on the internet. For example, if you
search for ‘design for all’ in Google, you find 3.340.000.000 hits1. Finding relevant
input on the exact topic of your interest can be a search for a needle in the haystack.
For guiding and support in finding what you are indeed looking for, the ARIADNE
Resource Center is a helpful tool. This Resource Center is a central space where one
can find all the information concerning Design for All (DfA) in relation to certain
target audiences, topics and resource types. It has more to offer than information
gathered from the internet only. This Resource Center is an initiative of the project
DfA@eInclusion2. The RC is embedded into the EDeAN network and presented at the
EDeAN portal. In the rest of this chapter the ARIADNE Resource Center is referred to
as ‘RC’.

1

Searched in Google at 23 June 2009. Google is a dynamic environment. Repeating this particular search
at another time, might result in (slightly) different figures.
2
For more information on the project DfA@eInclusion, see: www.dfaei.org
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10.2. Objective
The RC is aimed to be a dynamic central information point, keeping up with the latest
developments in the field of DfA and ICT, both in- and outside Europe. In this way
national and international initiatives in the DfA field are supported and stimulated,
knowledge is shared, relevant (future) partners for cooperation can be found, students
can be educated, and researchers find input for new developments. The RC is aimed at
providing a useful search tool for relevant resources about DfA related to ICT. In
comparrison to the ‘google-search’, searches in the ARIADNE RC lead to focussed
results within the field of DfA and ICT. The next section explains the search and
browse feature of the RC.

10.3. Free text search and browse options
In the RC there are several options for searching resources. First there is the option to
search on free text in which you can search on one or more keywords. You can specify
this free search by choosing ‘more options’. In figure 1 you can see how you can focus
your search by choosing additional search options, depending on your interest.

Figure 1: The free text search option in ARIADNE Resource Center
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Another way for searching resources is through the browse option. Entering this
browse option in the RC you find six categories for specifying the searche. See figure 2
for these browse options.
Recently added resources
You may browse the latest content added to Ariadne Resource Center.
Recommended resources on Design for All
You may browse selected resources on Design for All, recommended by the DfA@eInclusion project.
Thematic Area
You may browse available content by thematic area, for example DfA principles, benchmarking, policy
and legislation, good practices in DfA training, standardisation, technological development.
Resource type
You may browse available content by the type of resource, for example publications, projects, events,
organizations, websites,products/services.
Target Audience
You may browse available content by the target audience.
DfA@eInclusion project material
You may browse available content provided by the DfA@eInclusion project.

Figure 2: The browse options in ARIADNE Resource Center
Depending on the focus of the search one would like to perform one of these six
entrances is better suitable. If you are, for example, looking for reports only, you browse
on resource type. If you are looking for resources on standardisation only, you browse
on thematic area.
The selection of recourses resulting from your search is presented in alphabetical
order. The information on a resource presented concern a short description of the
contents, the title, author(s), year of publication, period of a event, URL, etc..
The RC contains more features aiming at supporting the user, such as printing options
and a help option. Also, a guide on how to use the RC can be found. To find out about
all features of the RC, please check: www.edean.org and click in the left column on
‘DfA Resource Center – Ariadne’.

111

10.4. Quality of the RC
The RC has gone through important changes in the last year. Evaluation has lead to
great improvements in functionality and contents. Altogether the RC is found to be
positive and of added value. To continue having a RC that is of added value, it is of
great importance that the content of the RC is up to date, that there is a high quality of
the content, and that the system works. All EDeAN members, being part of this active
network, have a responsibility in the content-part of this quality-task. FORTH in
Greece is taking care of the technical part.
Before going into the EDeAN members’ possibilities on how to contribute to the
quality of the contents of the RC (section 10.4.4 and 10.4.5), we explain the way in
which relevant resources are gathered for feeding the contents of the RC. See sections
10.4.1, 10.4.2 and 10.4.3. This way of gathering input is one of the quality aspects of
the RC too, and this illustrates the difference between searching ‘free’ on the internet
and searching the RC.

10.4.1. Gathering resources
In the scope of the DfA@eInclusion project, several activities have taken place to
collect relevant and high quality material for feeding the RC. These activities are:
1. Focused searches on specific thematic areas withing DfA in relation to ICT, in
cooperation with experst on the particular areas.
2. Collection of recommended resources for all thematic areas.
3. Material made available by the EDeAN members.
4. Exchanging knowledge between (Eurepean) projects.
5. Review, evaluation and modification of all suggested and currently available
contents of the RC.
Some eactivities are highlighted in this section. For a detailed and complete description
of these activities, please check Deliverables 3.1, 3.2 and 3.3. [1]

10.4.2. Recommended resources
The consortium of the DfA@eInclusion project responded to the need for a set of
resources which teaches the basic elements of DfA. A special collection and review
procedure has been followed for this purpose, in cooperation with several experts.
This selection of recommended resources is of interest for all newcomers and those
who want to learn the basics on DfA. The reccommended resources are found in the
RC seperately and can also be downloaded (PDF) from the RC in the DfA@eInclusion
project material section and from the project website. [2]
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10.4.3. DfA@eInclusion project material
In the DfA@eInclusion project a lot of activities have taken place concerning for example
the development of training material for students and for industry, dissemination of
relevant material and messages through events, and compiling documents on topics
like benchmarking, standardisation and policy and legislation. These activities have
lead to interesting material containing new information for different target audiences.
All relevant project output can be found in the section DfA@eInclusion project material.

10.4.4. Reviewing resources currently in RC
All EDeAN members have the opportunity to leave comments on the resources they
have explored, read and studied from the RC by using the ‘Review’ button at the
bottom of the page where the resources is displayed. See figure 3. With their username
and password they all have access to leave comments in the RC. In this relevant
information is collected on the relevance and added value of the resources in the RC.
It leads to important information on whether or not to keep a certain resource in the
RC and/or adapt the information provided.

Figure 3: Example Review option to review a resource in the ARIADNE Resource Center
The comments of reviewers are to be checked at a central level on a regular basis,
following a specific procedure. The main element of this procedure is that before
resources are to be deleted, a group of experts reviews these resources and advises on
whether or not to actually delete resources. This is done to prevent deleting resources
based on one opinion only. The future EDeAN Editorial Board plays a key role in this
review procedure (see section 10.5).
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10.4.5. Adding new resources
Additionally, there is a possibility and responsibility for EDeAN members to (indirectly)
add new resources. If an EDeAN member in his/her (inter)national network finds new
resources, or writes themselves new resources, for example publications, or organises
a relevant event, they have an obligation to actively pass these resources on and present
them as ‘candidates’ for including in the RC. An EDeAN member who is actually
passing through a new resource, makes sure to deliver as much relevant information as
possible. Also for adding new resources the future EDeAN Editorial Board plays a key
role (see section 10.5).

10.5. Future and sustainability
The EDeAN platform wishes to keep this valuable Resource Center available, up to
date and of high quality. This is foreseen by installing a pro active Editorial Board.
Having an Editorial Board means that the validity and reliability of the contents of the
RC are provided.
The Editorial Board is committed to coordinate 1) the collection of new relevant and
up to date resources from inside and outside the EDeAN network, 2) the insertion of
new resources in the RC; 3) the review/evaluation of the available resources and 4) the
follow up of the review results, possibly leading to deleting resources. This means that
the future Editorial Board is the central point for all wishing to contribute to the RC.
The Editorial Board is able to perform her tasks well only if all EDeAN members
participate activily in their review taks and if they actively deliver relevant new
resources.

10.6. Conclusions
The ARIADNE Resource Center is of great value for all interested in the field of
design for all in relation to ICT. In the last years it has improved greatly. Succes factor
for this up to date and high quality RC is an active role of the EDeAN members and a
well operating Editorial Board.
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Abstract: This chapter deals with various aids designed to compensate for motor disabilities.
Assistive technologies enable individuals with various physical disabilities to perform daily
activities, help with communication, studying, work duties and/or leisure time activities. In
essence, these technologies help their users to achieve a greater degree of independence and
quality of life.
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11.1. Introduction
The term supportive or assistive could apply to any item, device or system employed
in order to maintain and/or improve motor capabilities of disabled individuals. Such
disabilities may include disorders, illness, and/or limitations to motor capabilities and/or
participation in social activities. Assistive technologies represent a selection of auxiliary
devices designed to aid in the completion of tasks that would be difficult to perform
otherwise. Assistive technologies enable individuals with various physical disabilities
to perform daily activities, help with communication, studying, work duties and/or
leisure time activities. In essence, these technologies help their users to achieve a greater
degree of independence and quality of life.
This chapter deals with various aids designed to compensate for motor disabilities.
Such disabilities may include congenital impairments, such as muscular dystrophy,
disseminated multiple sclerosis, as a result of various medical conditions, such as
cardiac infarction, polio, or amyotrophic lateral sclerosis (ALS), or as a result of an
injury, e.g. due to a car accident (45 % of cases) or diving into shallow water (4 % of
cases). Such motor system disorders render it impossible to use common instruments
and aids as used by healthy people. Unfortunately, according to estimates, people with
disabilities make up as much as 15 % of the EU population. The text below aims to
introduce the variety of available assistive technologies and aids.
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11.2. The daily need aids
For people with loss of mobility, personal mobility aids represent indispensable tools.
There are numerous variations (according to the type and extent of disability) from the
very simple ones to more complex aids. The basic aids include walking canes and
crutches of various designs with adjustable height. There are also various types of
walkers in different designs (portable, folding, with wheels or with under-arm supports).
Most frequently used materials are beech wood or duralumin.

Figure 1: The personal mobility aids
More serious motor system disabilities are aided by mechanical and electric wheelchairs
and scooters. Powered wheelchairs and scooters feature microprocessor control
emphasising simple use. Control of the vehicles requires minimum effort and provides
maximum security (safety belt, comprehensive system of lights, stabilisation wheels
preventing toppling over, etc.) with the possibility of adjusting various user settings
(e.g. the shape of the seat, velocity, acceleration, sensitivity of the control system, and
driving comfort). Wheelchair users can take advantage of a range of accessories,
whether they are attached directly to the wheelchair (a board installed on the wheelchair,
mobile phone holders, a rain cape for outdoors use in any weather), or accessories
improving the ease of handling (lightweight ramps with non-skid taxi strips or special
modifications to vehicles for easier transportation of wheelchairs). Lightweight
duralumin ramps are used to overcome various small elevations and stairways, or to
drive the wheelchairs into vehicles. Ramps are made of aluminium alloys, providing
great strength combined with lightweight, ease of handling and storage. The material
is processed thermally during production to give it the desired load capacities. The
ramp surfaces are anodised, while the taxi strips are provided with non-skid surface,
usually made from rubber.
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Figure 2: The personal mobility aids for more serious motor system disabilities
Accessories useful in helping immobile clients are hoists. Hoists help clients enjoy
sitting in armchairs, move to a bath, changing position in bed, etc. Another advantage
of using a hoist is the decrease in physical demands of looking after disabled clients.
Powered hoists are usually fitted with folding frame and powered arm, wheels, brakes,
remote control and handles (depending on the particular model).
Daily tasks can be considerably helped by the use of suitably modified kitchen utensils.
For example, plastic plates with the rim bent inwards facilitate easier placing of food
on the spoon or fork. Modified cutlery with soft rubber-coated handles sit well in the
hand and can be bent to either side at right angles for use in either hand, useful to people
with impaired manual dexterity. Other kitchen utensils include specially modified knives
and cutting boards enabling clients with the use of one hand only to cut food. Boards
are modified to hold food during processing. Such holding boards are fitted with a
clamp to attach the board to a kitchen table, and fork to hold other food. A board
designed to help put spread on bread is provided with non-skid bottom surface for
increased ease of use.
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Figure 3: The suitably modified kitchen utensils
Other useful utensils available to disabled people include, for example, a pan holder
with suction discs, a fish slice with ergonomically shaped handle, or a vegetable and
fruit scrape with three large suction discs. People with limited grip strength may find
the jar opener or specially designed cup to be very useful.
To make the everyday tasks easier and more enjoyable, the market offers an ergonomic
handle-shaped key holder for up to three door keys, a handle for opening doors, tools
to help grab things or to even put on socks and stockings. The stockings helper
eliminates the need to bend as it is fitted with long strings. They are composed of two
parts: the sock or stocking is placed over a shaped plastic piece that is then placed on
the floor. Placing one’s foot in the plastic bit and pulling the strings pulls the sock
onto one’s foot. The plastic piece then slips out, providing an easy way to put socks or
stockings on without the need to bend down. This is especially suitable for patients
following spinal surgery, patients with replacement joints, seniors or people with
disabilities. Buttons are another major problem when dressing. With a small aid device,
buttoning and unbuttoning can become easy.

120

Buttoning up

Unbuttoning

Figure 4: The aids to make the everyday tasks easier and more enjoyable
A sponge placed on a long handle is very helpful in looking after personal hygiene,
and a welcome aid to seniors or people with replacement joints. A brush with two
large suction discs attached is useful in the cleaning of limbs and is suitable for clients
after amputation of an extremity or people with diminished motility. Other hygienic
aids include devices for squeezing toothpaste out of the tube and specially designed
scissors for manicure and pedicure fitted with extra long handles which facilitate the
safe and sure cutting of toenails. Theese typically feature a big loop on the lower
handle to accommodate several fingers, thus making their use comfortable for older
people who may have some trouble holding smaller items. All the above aids and tools
help people with various limitations improve their level of independence.

Figure 5: The personal hygiene aids
Another product from this category is a GSM desktop phone GDP-02 Grand (also
called Maxi-mobile), highly popular among people reluctant for any reason to use a
common mobile phone. They may fear losing the mobile phone, forgetting to recharge
the battery or having to learn a new or different way of operating it. Many older people
struggle with the concept of accepting an incoming phone call by having to press a
button or the need for dialling a typed number by pressing another button. Small keys
and small distances between them on the vast majority of mobiles mean difficulties for
people with motor system limitations. Many people also find it beneficial to have the
phone “tied” to a fixed position.
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Figure 6: The GSM desktop phone GDP-02 Grand
GDP-02 is a desktop telephone with the functions of a mobile. It is operated just like a
classic telephone but instead of plugging it into a landline outlet, a SIM card is inserted
into it. Phone calls are subject to regular rates from the chosen mobile network
operator. The maxi-mobile is truly giant, bigger even than most classical telephones.
The dimensions of the phone are 240 × 210 × 100 millimetres, and weighs 960 grams.
The receiver is positioned along the left side of the device and is connected to the
body using a traditional spiral cord of approximately half a metre, and two metres or
more extended. When the receiver is picked up, the phone is ready to dial a number. A
speaker for handsfree calls is located on the body of the phone below the receiver. The
maxi-mobile has considerably more keys compared to a traditional telephone. The
numerical keypad has rounded keys, 9 mm in diameter, with significant travel. They
are easy to operate with a beep confirming each successful key stroke. There are six
quick dial keys to the left of the numerical keypad. Unfortunately, there is no space
available to write down the contacts assigned to each quick dial key. The keyboard for
typing text messages and editing the phone book has 34 small keys. The functional
section contains a big key controlling the speaker that can also be used to turn the
phone off. A red LED next to the speaker/off button lights up during a phone call. An
additional four keys provide quick access to the most frequently used functions: text
messages inbox, missed calls list, phone directory and redial of the last number. There
is also a four-directional cursor key and a confirmation key. The body of the phone
sits at a slight angle for ease of use, and the display can be tilted a little more. The
display dimensions are 77 × 38 mm, with a resolution of 135 × 65 pixels. The display
is black and white, with white backlight diodes on each side. Due to the dimensions of
the display, the backlight is not exactly even over the whole area of the display and
peters out somewhat with distance from the diodes.
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11.2. Information and communication technologies for clients with motor
disabilities
Information and communication technologies (ICT) play a key role today for many
people in Europe. Active use of ICT often means improved work opportunities, access
to information and level of social interaction. During the last decade, computers have
become an indispensable part of everyday life and many cannot do without a personal
computer even away from their jobs. The Internet as means of communication and
accessing information can be viewed as one of compensating aids utilised by a broad
spectrum of people with various limitations and disabilities. Where physical limitations
may impact the more traditional ways of socialising, a fast digital connection to the
world can replace these. On the other hand, many people battle with insufficient
accessibility of computer technology as the core assumption for participation of an
individual in the information society is both access to suitable ICT and the ability to
use it. Standard computer peripherals may often be unsuitable for people with motor
disabilities as their disability prevents them from using their hands to control the
computer mouse and keyboard.
In many cases, a computer may represent the main means of communication a person
has with their broader surroundings and be an indispensable aid in their education and
in the development of their sensory, memory or even speech capabilities. The available
selection of computer peripherals is therefore an essential issue, governed not only by
the specific type of disability and accessibility of the necessary peripherals, but by
financial constraints as well. The selection on the market is quite broad – from simple
electro-mechanical switches to special trackballs or keyboards to special devices
controlling the computer cursor.
Specially adapted computer mouse with large external buttons
The principle of a computer mouse modified in this manner is that the buttons are
placed externally as sufficiently large switches. An application running on the computer
then assigns the desired functions to each of these buttons. When switching off the
special functions or after termination of the application, the mouse regains its traditional
functions. As the application assigns one function to each of the external buttons, the
use is somewhat limited. Another alternative is a special large trackball. Besides the
size, another advantage of the trackball is that it does not needs to be moved around to
control the computer cursor – it is controlled by movement of the ball. The size of the
trackball makes it suitable for people with some loss of sensitivity in their finger, or
the ball can even be controlled by the palm of the hand or even the forearm.
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Figure 7: Specially adapted computer mouse with large external buttons
Another alternative in the control of a personal computer is a pad with large buttons.
The number of buttons, size and arrangement can be quite arbitrary, according to the
user’s needs. This compensative aid is suitable for clients with limited mobility. If, for
example, a user can move only their head, such a keypad can be placed near the head
and controlled by its movements. The disadvantage of using such keypads is the slow
and rather complicated control of the personal computer and the need for special
applications.
An interesting option is a foot mouse, controlled by the feet. One pedal is used to direct
the cursor movement and the other replaces the mouse buttons.
Special keyboards
This special keyboard/mouse can be connected directly to a personal computer alongside
the traditional keyboard (the computer can be controlled by both peripherals). The user
can control the computer and applications using a keypad with four directional buttons
and the “Enter” and “Esc” keys. The work area of the keypad is covered by a
removable layer of Plexiglas so that a transparent foil with descriptions of keys and
their functions can be placed underneath.

Figure 8: Special keyboards
Computer keyboards can be adapted in various ways for users who cannot use the
traditional design, e.g. due to the concentration of keys within the area of the keyboard
or inability to press two keys simultaneously.
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Sticks
A mouth stick is an aid fitted with a mouthpiece at one end, allowing the user to use
either traditional hardware or a software keyboard with the other end of the stick.

Figure 9: Sticks
A stick attached to the user’s head (the so-called head wand) works in a fashion
similar to the mouth stick, but in this case, it is attached to the forehead by a special
headband. With the head wand, the user can control the computer, view web pages, etc.
At the first, this manner of controlling a personal computer may be quite demanding.
Alternative ways of computer control – head movement
Yet another alternative for controlling a personal computer is controlling the cursor
with the movement of the head. This option is especially useful for people with loss of
mobility in the upper limbs. There are several designs available: for example, the
HeadMaster mouse emulator enables the user to control the cursor movement by
movements of the head, and is fitted with a pressure sensor to emulate pressing of the
Enter key.
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Figure 10: The mouse emulator HeadMaster
Another available system is Natural Point, a system that monitors movements of the
head (or another body part). The control unit of the device then interprets the registered
movements and converts them into movements and actions of the computer cursor. A
detector is placed opposite the user who places a small token on the forehead (or
another body part) whose position is monitored and registered.

Figure 11: The system Natural Point
Alternative ways of computer control – voice
Using a voice recognition software lets users with no speech impairment control their
computers by voice. Besides the voice recognition application, the computer must also
be fitted with a sound card and a microphone. The software then lets the user run and
control any other application, connect to and use the Internet, etc. Such applications
are, however, usually limited in their use across several language environments.
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Figure 12: The system MyVoice
Alternative ways of computer control – breath
There are also devices registering the user’s breath (sip and puff switch). In its
operation, this aid resembles a simple button, interpreting the user’s breathing in and
out as on/off signals. A greater level of control can be gained by combining the sip
and puff switch with a mouth operated joystick. This design is often used to control
wheelchairs.

Figure 13: The sip and puff switch
Alternative ways of computer control – eye movement
Another suitable source of information for the control of the computer cursor is the
movement of the eyes. There currently exist several methods of eye movement
monitoring and measurement. One of the oldest is electro-oculography (EOG), which
reads eye movements by means of electrodes placed in skin around the eye (utilising
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different electrical potentials of the retina and cornea, resulting in a change of
electrostatic field when the position of the eye changes). Other methods include
magnetooculography (MOG), which represents a magnetic variation of the previously
described method. Movement of the eye in a magnetic field (created by one or two
excitation coil, depending on whether only one or both, horizontal/vertical, components
of eye movement are to be monitored) changes induction on the receptor coil. Yet
another possible method is the registration of reflected light using a photo-detector.
This method is based on the fact that the sclera reflects more light than the cornea. The
amount of light reflected by the eye changes with the angle. The last notable technology
is videooculography that utilises a camera to register the direction of the gaze and
opening/closing of the eye. In general, there are two alternative placements of the
camera: opposite the monitored person, and directly on the person’s head. In the first
case, the camera registers the absolute position of the eye, while in the latter it is the
relative position of the eye to the head that provides the input, therefore determination
of an absolute direction of gaze requires a reference to the head position. When the
camera is placed separately from the user, the monitored eye must be kept within the
field of view of the camera, and eye movements must be differentiated from movements
of the head.
The recent progress in new technologies has resulted in significant miniaturisation of
cameras, broadening the field of utilisation as well as lowering prices. It has recently
led to rapid development in the area of assistive aids, giving rise to numerous computer
control devices based on the above principle. The predecessors of today’s equipment
employed infrared (a spectrum of light invisible to the human eye) diodes and transistors
to detect eye motions. In the simplest form, a single diode placed on the spectacles rim
illuminated both eyes and two IR transistors attached to temples registered whether the
eyes are closed or open. The two positions were used to control a simple text editor.
This solution dates back to 1978. Nearly ten years later (1987) came a design with eight
infra diodes and eight transistors, located directly on the rim and to an extent registering
movements of the eyes. The remaining images show newer designs, where the camera
is integrated directly to the computer monitor or attached to a special frame.

Figure 14: The eye movement monitoring system
The system I4Control® can enable people with various disabilities to control a personal
computer and/or other technology simply by eye and/or head movements. In some
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types of physical disabilities, the eye muscles are the last remaining group of muscles
under the person’s conscious control. For this reason, the system is based on the
video-oculographic (VOG) method of recording eye movements with a camera. It is a
simple, non-invasive and accurate method for monitoring eye movement.
A camera installed in the rim of the eyepiece monitors the eye and its movements from
a very close range. The video signal obtained is forwarded to the control module. The
main task of this component of the I4Control® system is to provide sufficient security.
The control module conveys data directly to a personal computer, via a USB and video
cables, for processing. There are several alternatives for the control of the computer
cursor. However, neither of them enables direct gaze control, i.e. placing of the
computer cursor at the observed spot on the computer screen. The basic control option
provides direct continuous control of the computer cursor in an incremental mode. In
this mode, the user controls continuous movement of the cursor by deviating from the
idle position (direct forward gaze). The actual eye position therefore has no direct
effect on the position of the cursor on the computer screen; instead, it determines the
direction and duration of the cursor motion (similar to a joystick). The system
processes the current eye position and, determining a position within or outside the
idle position zone, sends a continuous stream of commands for the cursor to move in
the desired direction (according to the eye position relative to a coordinate system of
the camera or specific settings), until the eye returns to the idle zone. Movement of the
computer cursor is thus terminated either by the return of the eye to the idle zone or by
an attempted click. The system can control both single and double clicks. Both
functions are activated by an eye blink with a specified duration, filtering out natural
blinking of the eye. The double click differentiates from the single click by the time
setting, determined by the user (recommended values are: single click = 1 second,
double click = 2 seconds). Another alternative of computer cursor control is a discrete
control in an incremental mode. In this case, the cursor movement is controlled in the
same manner as in the previous alternative, only the cursor moves on the screen
differently. In the first case the cursor moves continuously, while in this mode, the
cursor performs discrete jumps. This form of movement is advantageous in adapted
applications, where the discrete motion is preferable, e.g. when controlling an
application keyboard (the cursor moves directly from key to key) or when playing
“Minesweeper”.
Users can modify numerous settings prior to each launch of the I4Control® application.
All settings are stored in so-called profiles. Every user can create several different
profiles. Individual selections of a user profile can be made in corresponding five
dialogue windows (Fig. 15 – 1).
The dialogue Single click and multiple clicks (Fig. 15 – 2), the user can specify the time
constants required to control various applications. All times are in milliseconds (i.e.
thousandths of a second). The default values are: single click = 0.8 s; double click = 1.6 s;
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triple click = 3.6 s, and quadruple click = 4.8 s. It is recommended that users new to
the I4Control® system set somewhat higher times and gradually, with increasing
experience, lower the times as desired. Expiration of the individual intervals is always
accompanied by an acoustic feedback, i.e. a single click time is marked by a single
acoustic signal, double click time is marked by a double signal, etc. Each type of click
(single, double, triple and quadruple) can be assigned to a specific function (see dialogue
window of the Movements mapping profile, Fig. 15 – 1).
The Dwell time (Fig. 15 – 3) option is useful for users experiencing problems
consciously closing their eyes for a given length of time. This option replaces control
of the cursor by closing one’s eyes for a specified length of time. The Dwell time
option control applications by a direct gaze, i.e. by holding a steady gaze for a
specified time. Expiration of the specified time (given in milliseconds; default is 6
seconds) calls the event specified in the Movements mapping profile dialogue window
(Fig. 15 – 1). Checking the option ‘Show a dialogue to enter menu’ (Fig. 15 – 3)
displays an icon to recall a supplementary menu. This icon
consists of two halves: the left half, showing an image of an
eye, represents the supplementary menu, and the right half,
with arrows, allows shifting of the icon recalling the
supplementary menu up or down.
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Figure 15: The settings of user profile – I4Control® device
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The slider Cursor movement speed (Fig. 15 – 4) can be used to set the speed of the
cursor movement. The cursor does not move in a linear motion – it starts slower and
accelerates. Moving the slider to the left will cause the cursor to move slower, moving
it to the right will make the cursor move faster.
The Calibration type (Fig. 15 – 5) drop-down list contains two alternatives – automatic
or manual. When using the I4Control® for the first time, the device requires calibration.
The instrument must be adapted to the physiological parameters of the user (e.g.
position of the eyes, size and shape of the nose). This calibration is required just once,
prior to the first use of the equipment. As indicated by the name, automatic calibration
(Fig. 16) takes place without requiring an intervention from the user. On the other
hand, manual calibration offers the user an opportunity to set several parameters as
desired. In the first step of automatic calibration, the area within the video signal to be
processed is determined. The dialogue window displays important instructions. The
first step of calibration determines the area of the video signal that contains the eye.
During these 30 seconds, keep alternating between looking upwards and downwards.
The last step of calibration sets the transformation for cursor movement control. The
user looks straight at the centre of the computer screen and tries not to move their head
during calibration – movement of the eyes only in allowed. Four squares will appear
in the corners of the screen. The user follows the squares by blinking their eye.
Successful calibration is indicated by the square turning blue. The last calibration step
is repeat until all four squares are blue.

Figure 16: The automatic calibration
The manual calibration is begun by clicking the Measure (Fig. 17 – 2) button. This
will activate detection of the pupil of the eye which subsequently controls the
computer cursor movements. The direction of the cursor movement is controlled by
deviation of the eye from the detected idle zone (indicated by a square on the screen,
Fig. 17 – 4) and the cursor keeps on moving until the eye returns to the idle zone
again. Dimensions of idle zone (Fig. 17 – 3) can be adjusted manually by the user
using the relevant sliders or entering the desired value into the corresponding fields for
width and height of the idle zone. Using sliders or by entering specific values to the X
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and Y fields in the window Eye idle position (Fig. 17 – 1) adjust the position of the
idle zone ([x, y] represent the coordinates of the rectangle centre).
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Figure 17: The manual calibration
Once the I4Control® system is calibrated in either manner, it is ready to be used.
The following text provides some more detail on various options and settings in the
user profiles. The dialogue window Movements mapping (Fig. 18 – 1) can be used to
assign various functions to different movements or actions. In this manner, the
application enables users with various disabilities to replace the unavailable action by
another. One of the basic settings is the assignment (mapping) of various movements
of the computer cursor to movements of the eye. Specific settings for the separate
movements (eye left, eye right, eye up, eye down) can be defined using a list of eye
movements (Fig. 18 – 2). The following options are available for each of the settings:
no action; cursor left; cursor right; cursor up; cursor down. It is therefore possible to
make the cursor react only to up/down movements of the eye.
The following section of the Movements mapping (Fig. 18 – 1) dialogue window enables
assignment of the following actions: no action; single click; enter/leave menu; emulate
right mouse-button click; emulate left mouse-button double click; activate scroll mode
(Fig. 18 – 3) to the individual clicking modes (single click by closing the eye, double
click by closing the eye, triple click by closing the eye, quadruple click by closing the
eye). The Dwell time function (holding the cursor still) has the following options: no
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action; single click; enter/leave menu; emulate right mouse-button click; emulate left
mouse-button double click (same functions as above, except activate scroll mode).
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Figure 18: The settings of user profile – Movements mapping
The option Invert cursor motion (Fig. 18 – 4), with a check box can be used to flip the
way the computer cursor is controlled. The cursor movement can be controlled either
by the eye movement (primary setting) or by the movement of the head. When the
cursor is to be controlled by head movement, the eyes are foxed on an observed object
and the head moves, the cursor is then controlled by a reversed motion. The Invert
cursor motion option corrects this reversal. Clicking the Default settings button
(Fig. 18 – 5) will return all changed settings to their default values.
The dialogue window Application Control (Fig. 19 – 1) is used to define alternative
ways of controlling computer applications. The section Automatic scanning (Fig. 19 – 2)
is used to activate automatic browsing through the computer screen. This option is
useful e.g. when typing a text, when the cursor automatically passes over an on-screen
keyboard (Fig. 20). Columns are browsed first, and the user selects the desired column
by closing the monitored eye (settings in the Movements Mapping – single click by
closing the eye, Fig. 19 – 3). After selection, the desired column is scanned in rows,
and the selection is again made by closing the eye (the selected character is
automatically forwarded to active the application). The automatic scanning operates in
cycles of three (i.e. after selection of the desired column, all rows of the column are
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successively highlighted three times, before the scanning engine returns to columns, if
there is no intervention from the user). This function thus enables controlling of
applications simply by closing of the monitored eye. Check the Activate automatic
scanning (Fig. 19 – 2) box to activate, and set the desired time in milliseconds for the
Time between scanning steps (default is 0.8 s).
The Application control dialogue window (Fig. 19 – 1) contains another three checkboxes
extending application control options (Fig. 19 – 3). The first feature, Show supplementary
menu after clicking and select by single/double, right click…, activates the recall of the
supplementary menu with selected functions (see image on the left). The second
checkbox, Move cursor with active field (in menu/on keyboard, etc.), is included
specifically to collaborate with zooming functions. Users with sight impairment often
use zooming to aid in the control of the personal computer (e.g. ZoomText – showing
just the enlarged section of the screen at a set ratio of magnification). Such visual aids
often suffered from difficulties in keeping track of the cursor (disappearing from the
magnified area, negatively affecting control of the
magnified area) and the above function has been designed
to counter this deficiency. The last checkbox, Invert
scrolling direction serves to change the direction of
scrolling (downwards by default). This function is useful
in particular for controlling web browsers with scroll
mode mapped to multiple eye blinks.
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3

Figure 19: The settings of user profile – Application control
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Figure 20: The automatic scanning – typing a letter “d”

2

1

3
4

Figure 21: The settings of user profile – Keyboard
The Keyboard (Fig. 21 – 1) dialogue window defines the various types of keyboards
to be used, including the sequence. Set the Default keyboard (Fig. 21 – 2) from the
drop-down list. This keyboard will be the one to open initially after selection of the
corresponding menu command. All available keyboards are listed in the frame below
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Sequence of keyboards (in the order as they appear in the menu) (Fig. 21 – 3). The order
of the keyboards can be altered as desired. Select the keyboard to move within the list
(Standard selected in the figure) and use the buttons on the right, Move up, Move down,
move it to the desired position within the list and the corresponding menu.
The checkbox Reset position after key is pressed (Fig. 21 – 4) moves the cursor to the
initial position. This option is advantageous when using keyboards with letters ordered
according to the frequency of use, eliminating long distances between frequently used
keys.
Standard layout keyboard

Numerical keypad

1
2

Figure 22: The predictive keyboard
The predictive keyboard is based on a Czech language model and is designed to
facilitate faster typing. The integrated dictionary offers to the user 16 most frequently
used words (Fig. 22 – 1) speeding up typing. Nine letters (Fig. 22 – 2) are located in
the centre of the keyboard, which continuously change according to the text being
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typed, corresponding to a built-in dictionary and the frequency of use. If the desired
letter is missing from the central group of nine litters, it can be selected from the rest
of the keyboard. When using this type of keyboard, it is advisable to activate the
function Reset position after key is pressed (the starting position for typing – the letter
“p” in the figure above).

Figure 23: The frequency keyboard
The frequency keyboard is also based on the Czech language model. All letters are
arranged in order of their frequency of use and are accessible from the starting centre
position (space) within five moves. For this keyboard, it is equally advisable to activate
the Reset position after key is pressed. The frequency keyboard limits the number of
moves necessary to reach any letter, and includes the Czech letter “ch” as well.
The pictogram keyboard is useful for facilitating communication of clients with speech
impairment. Each pictogram represents a sentence that is entered into the active
application (usually a text editor) upon selection, and read out aloud simultaneously.
The keyboard can be easily modified. It is useful to activate automatic scanning when
using this keyboard.
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Figure 24: The pictogram keyboard
Picture keyboard design in particular for children, assisting in learning to type on a
keyboard.

Figure 25: The picture keyboard for children
The current standard is used to modify the colour scheme and font size menu enables
the user to select from a drop-down list of the I4Control application.
When calibration is completed, the I4Control® is ready for use. The main control tool
is a matrix menu (individual commands change with available functions of the active
application). Selection of activation of the desired commands takes place just as in a
normal application menu, using the computer cursor. Control of the menu is facilitated
by discrete motion control of the cursor, i.e. the cursor does not move in a continuous
motion, but in jumps between the individual cells of the menu matrix, considerably
138

accelerating and improving the user comfort. Users can take advantage of a context
help for individual commands displayed in the information bar beneath the matrix.

Figure 26: A matrix menu
One of the most important applications for the control of a personal computer is a
software keyboard, replacing the traditional one. The command to open a software
keyboard is therefore placed in the centre of the matrix and is activated by closing of
the monitored eye for 1 second (see setting for the particular option in the user profile).
Selection of the desired keys on the keyboard is again facilitated by discrete motion of
the cursor. Once the user indicates with a motion of the eye or head the direction and
selects the desired key, closing of the eye for one second causes the corresponding
character to be sent to the active application.
The programme keyboard can be modified easily, in terms of keyboard layout (different
types of keyboards), keyboard size as displayed on the screen, or the positioning of the
keyboard on the computer screen. All settings are available from the corresponding
submenu, recalled in the same manner as a traditional menu (a keyboard must be
displayed first).
Accessory applications include a simple Notepad (available from the “Run application”
submenu) for typing of unformatted text.

139

Figure 27: A simple application Notepad
In order for the I4Control® system to emulate (replace) fully the traditional computer
mouse, it must include the right mouse button. The basic menu includes this option,
which then in most applications recalls a context menu according to actual situation,
depending on the particular application. The submenu offers further options of
computer mouse emulation, in particular the double click (a standard double click is
sent when selecting the command) and the Drag & drop function, simulating a motion
of the cursor with the left mouse button depressed. Closing the monitored eye, the user
first selects the initial state (object selection) and then the final state (e.g. change of
object size). In order to provide a complete replacement for the computer mouse, the
application includes a scroll feature (simulating a mouse scroll-wheel turn up or down
by one or two segments).
The I4Control® system is an assistive technology which enables disabled people to
control PC using eye movements facilitating them for instance to get several
information and services in the Internet network. Nowadays there are already some
types of systems which using eye movements for computer interaction. Those systems
work based on different principles and they differ on their specialization and price.
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The most expensive ones are intended only for medical use and their output is mainly
information about eye position. The use of this information depends then only on the
user. There are still some systems for disabled users which are used only for certain
applications. The current version of I4Control® system not only completly replaces the
PC mouse but is also prepared for controlling of surrounding enviroment (e.g. TV,
radio, electric invalid chair). Besides affordable price, easy installation, simple and
intuitive control, no user limitation and mobility of the system. the big advantage of
our device is its modularity and universality. This diversity includes the possibility of
easy extension of the system by another periphery types. The device is determined
especially for disabled people with motor disorders as result of diffirent injuries or
diseases as Amyotrophic lateral sclerosis (ALS), celebral palsy (CP) or muscular
dystrophia (MD). This project is focused on ICT removing barriers, improving live
quality of disabled people and supporting the integration of this neglected group of
society. I4Control® system helps its user to become more independent of their
surroundings. The idea and the device prototype of managing PC by eye movements
emerged at the Faculty of Electrical Engineering - Department of Cybernetics, Czech
Technical University in Prague. The device has been adapted for a serial production
and all required certifications have been gained by the company Medicton Group Ltd.
within the scientific research co-operation. This company also supplies the device to
the market.

Figure 28: An emulate fully the traditional computer mouse
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As a result of previous observations and demands, the Hungarian government, in
2007, made a decision to launch a new seven year long rehabilitation program on a
professional basis, which is in harmony with EU standard practices. The APPI
Department of Ergonomics and Psychology of the Budapest University of Technology
and Economics was honoured when called upon to take part in the preparation works
of this program during the remainder of 2007, and throughout 2008-2014 also. This
chapter is a brief presentation of the work done so far.
When referencing occupational rehabilitation, we mean all state functions and roles
which help those unemployed as a result of a reduced ability to work or a lack of
qualifications, to reintegrate into state-aided workplaces with the help of a professional
institution system.
State-aided workplaces are part of a state service, where both the clients, with reduced
ability, and their employers receive full scale help for a successful and long term
occupation. The aim of the service is to provide workplaces for those employees that
are disabled or partially lost their ability to work, that meet their special personal needs
and which can be accepted with dignity by the individual. Although there might be a
need for some person to person help, this should be a “normal” working position from
the open labour market which pays a full wage commensurate with the value of the
work undertaken.
Our department is pleased to contribute to this great country-wide task with the
following three sub-fields, according to the preliminary bid:
● training of rehabilitation engineers,
● developing an up to date system of ability measurement and consulting,
● research on the field of work psychology and ergonomic method development.
Recently, two studies were published based upon our research: ‘Supporting occupational
rehabilitation with psychological means’ [1] and ‘Supporting occupational rehabilitation
with technical solutions and equipment’ [2]. These studies were written in parallel to
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complement each other and to give an overview and analysis of possible ways forward
and tools.
The general objective of the two studies was to set the basic foundations and framework
for both the forthcoming research and the postgraduate course on supporting people
who may have lost some of their ability to work or have acquired a disability, in order
to reintegrate them, if possible, back into the labour market..
The results gained will be useful in Hungarian rehabilitation actions as well as in the
trainings of experts in the field of occupational rehabilitation.
A specific objective of the studies is to present scientific questions and answers in
connection with the employment of disabled people, from the point of view of
psychology and labour psychology and to discuss the results of related scientific areas.
We would also like to introduce supportive products and technologies and their potential
usage in helping the target group to reintegrate back into the labour market. Besides
theoretical work, we were intent on presenting national and international practices,
experiences and examples in order to confirm our approaches.
In the psychological study you can find a theoretical overview, case studies and methods
of research as well as actual results achieved. In this way, we hope to demonstrate the
topicality and importance of occupational rehabilitation.
The first part of this study is entitled “Psychological processes anticipating occupational
rehabilitation”. We are convinced that the psychological help given or forgotten in the
period of medical treatment has a huge impact on the subsequent life of the individual,
and determines the private motivation structure of the client during the process of
rehabilitation into work. The authors of these parts are Irén Murányi and Sándor
Lisznyai, both working for the ELTE Department of Psychology.
In her research. “Rehabilitation consulting,” Irén Murányi summarizes the theoretical
and practical aspects of crisis and rehabilitation consulting .She reviews different
crisis situations and their implications. She touches upon the state of unemployment
and its effects on the individual. She also deals with the psychosocial aspects of the
rehabilitation process on macro- and micro levels. The author discusses the role of
parents and the social environment surrounding the individual during the crisis and the
period following it.
In “What is the basis for our thinking? Models of handicap”, Sándor Lisznyai reviews
the differences between the medical and social models of disability.
The second part of the study, “Models and processes of occupational rehabilitation”,
is an overview of the models used in occupational rehabilitation and how they relate to
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varying kinds of trauma. We hope to present many successful and unsuccessful
practical cases in order to evidence the affects of the different models.
The sociologists, Tamás Varjú, Zita Éva Nagy and Réka Halmai, provide a discussion
of this topic from the social science perspective in their study “An examination of
services helping people with changed ability to work to (re)integrate into the labour
market”. They present national and international surveys, the results gained by them
and emphasize the changes in the approaches within rehabilitation. They also mention
different government measures and programmes, and their results nationally and
internationally.
Gabriella Mészáros in “Work psychological intervention taken parallel with the medical
rehabilitation, a practical overview”, introduces her own work and cases. She works
for the National Medical Rehabilitation Institute as a working psychologist. She first
introduces the institute, followed by the aspects of medical rehabilitation, emphasizing
the role of a work psychologist in preparing the client for taking a job. It contains several
case studies demonstrating the daily work and experience of a work psychologist.
Further, it shows the role of the working psychologist as part of a team working for the
health and psychical well being of the client.
Réka Török in her study entitled “Psychological aspects during occupational
rehabilitation”, deals with the psychological questions concerning the reintegration of
people with reduced ability back into a work environment, making distinctions
between areas of trauma: cronic states, people living with a disability (blindness,
deafness, mentally or physically disabled people), injury resulting in loss of mental
function and people with a psychiatric disorder. The author goes into details of the
psychological obstacles in the way of finding and accepting a job, specific of the type
of injury, and the factors hindering and helping employment.
In “Reintegration of visually impaired people into the labour market: a practical
overview”, Orsolya Németh describes her experiences. The major objective of the
project was to provide blind and visually impaired people with training through which
they could attain a certificate for a European business qualification and work in a
protected sites for six months. On completion of the course they got help with finding
a job on the open labour market. They were provided with psycho-social support by a
“mentor” during the training period and while adaptating to the work on the open
market.
The third part of the psychological study is entitled: “Psychological factors influencing
occupational rehabilitation” and is written by Júlia Soós (BME Department of
Ergonomics and Psychology) and Fruzsina Veress (University of Debrecen, Department
of Psychology), both PhD students. Both authors discuss questions in connection with
social and work psychology in occupational rehabilitation.
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Júlia Soós writes about “The questions and potentials of motivation behind the
occupation of people with reduced ability to work” in which she assesses the importance
of motivation for both employers and employees. After discussing theoretical models
of returning to work, she looks at solutions and suggestions.
Fruzsina Veress in “Person perception, judgement and decision making during staff
hiring: effects of changed ability to work. How to turn disadvantages into advantages”,
deals with the topics of stigmatism, stereotypes and prejudice. It is natural to use
stereotypes during our life, but when hiring staff our professionalism is measured by
placing these stereotypes in context.
Finally, the fourth psychology study deal with “Work psychological aspects of
occupational rehabilitation”. This presents the importance to the company and the
individual of the work force selection and enrolment practices and how much the
process of integration and socialization defines the performance and contentment of
the workers.
Márta Juhász’s writing “Psychological eligibility and selection” summarises the
literature of the topic, from workforce recruitment to models of fitting in, showing
how the aim of selection is to provide high correspondence between the organisation
and the individual. She puts an emphasis on the validity testing of psychological survey
methods. One interesting side to the study is presenting an internationally accepted
method of measuring ability to work in occupational rehabilitation.
In Ágota Kun’s study, “Structural factors in employing people with reduced ability to
work” you can read about the effects of a new colleague entering the team, from the
point of view of organisational psychology. She also gives suggestions about how to
prepare members and leaders of a group for the acceptance of disabled people. The
author touches upon health preservation and promotion programs.
Adrienn Kertész, writing in a good style, deals with “Satisfaction with work: efficiency
on individual and organisational level. Research experiences with call centre
operators”. She lead a survey asking call center assistants (with both “normal” and
reduced ability workers) to fill in her questionnaires. The reason for using call centres
for finding sample population is obvious: both nationally and internationally it is very
common for call centers to occupy our target group. The research aimed at finding out
the level of contentment from the part of the workers as well as discovering the factors
determining worker satisfaction.
Beatrix Séllei collected a series of case studies describing “Factors obstructing and
assisting the career development of people with a reduced ability to work”. The aim of
the study is to point out that it is a fundamental right of every person to work and that
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working greatly contributes to success and to feelings of competence and psychological
well-being.
The specific aim of the ergonomic part is to establish the basis and framework for
further research in the future, which would describe the theory and practice of the socalled assistive technologies (technical solutions, and equipment), developed for
disabled people or workers with a reduced ability to work, in order to present them to
people working in rehabilitation or taking part in training connected to rehabilitation.
The study focuses on the promotion of the occupation of people with a reduced ability
to work, by using ergonomic theory and assistive technologies. This approach includes
the user-centred formation of workplaces, the broadest understanding of accessibility
and special tools for disabled workers, which greatly increases their chances to be
occupied, help them during their work, their rehabilitation and social integration.
The research contains national and international pioneer research results, systematically
processed and regularly reviewed, for all partners concerned with occupational
rehabilitation (employers, workers, servicing organisations and institutions) to inform
them about all assistive technologies applied in the world, with an emphasis on EU
best practices.
This material is also useful for postgraduate courses.It will be published on paper and
will be accessible on the internet on the FOR portal (Foglalkozási Rehabilitációs
Portál – Occupational Rehabilitation Portal), supplemented by a database of product
exhibition, containing descriptions of the products, their use and recommendations.
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Abstract: This paper discusses the question of effective design of hypertext-based systems (such
as web-pages, hypertext-based multimedia learning software, WAP pages, etc.). Use of these
systems involves a lot of aspects of human information processing. However, the focus here is
mainly on the mental models of users, which could provide a possible explanation of the so
called disorientation phenomenon frequently experienced during hypertext use. The author is
interested mainly in studying the coherence of mental models behind the disorientation
phenomenon. Use of these systems depends on how this model is produced and how a user’s
cognitive map (the mental model of users about the structure of nodes) actually works.
There are some navigational tools available for helping orientation of users (like some
metaphors) based mainly on the particular presumption of the designer, that users use
strategies developed originally for navigating in physical context (Kim, Hirtle, 1995).
Therefore navigational tools are conceptualized and designed on the basis of tools used in the
physical context. In turn, however, we don’t yet know what kind of (structural, semantic,
pragmatic) isomorphism exists between hypertexts and physical environments. The research
question is focussing on the advantages and disadvantages of metaphors taken from physical
context.
In part, some basic researches give results about disorientation problems derived from
visualization of navigational tools; partly a more sophisticated study gives more convincing
data about the importance of how the nodes of hypertext are structured. Furthermore, results
from a log-file analysis executed on a WAP-server database, and experiences from heuristical
analysis confirmed the common effect of structure and conceptualization of navigational tools
on disorientation.
On the basis of these results some design guidelines, specific for hypertexts, could be reevaluated
and reconsidered.
Keywords: hypertext, navigation, mental model
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13.1. Introduction
The main goal of these studies is to fasten the necessary overlap between the designer’s
conceptual model and the user’s mental model, and in addition the conceptualization
of design guidelines specific for hypertext systems. More specifically, the author
studies the effects of problems in the visualization of navigational tools and the
structure of information searching process.
The question is how navigational tools - navigational menu (textual or graphical),
links and other navigational tools – could be fitted to the characteristics of information
processing of users. If these tools aren’t conceptualized correctly we could put another
question: how great will be the failure of searching? This question could be answered
partly by testing sensorial and motor processes, furthermore by the functioning of the
working memory, and by modes of generating and running mental models activated
by metaphors (Murray, 1968, Gardiner, Christie, 1987, Shneiderman, 1992, Nielsen,
Molich, 1989, Roe, 1988, Cowan, 2001).
The other question is related to structuring of information: a designer of hypertext can
quickly conceive how a logically well structured hypertext should be designed (Kiss,
2003). But, will a new user-generated structure appear through the interaction
independently from the designer’s conception? Will a cognitive model be constructed
by the user for supporting effectively the information searching process? How great
will the difference be between these two conceptions? What kind of navigational
strategies will be used by the users referring to navigational strategies identified by
McAleese, 1998, Parunak, 1991, Kim and Hirtle, 1995. Generally these types of studies
are missing from the literature of navigation in hypertexts.
The mission of web or WAP pages and other hypertexts has a strong effect on how the
system will be used (it is multimedia created to support a learning process, or it is a
webpage, or a type of database, etc.). The searching goal of users is another main
factor which could affect the interaction between hypertexts and users (the goal is only
free scanning, or learning from hypertext, or searching in database, etc.). The time
available for interaction (set time or free time) also could affect how elaborated the
information processing will be (Rasmussen, 1983, Reason, 1994, Kim, Hirtle, 1995,
Downing, Moore, Brown, 2005). Furthermore, characteristics of users will circumscribe
the performance in searching (experience in interaction with Internet, age, gender,
personality) (Large, Beheshti, Rahman, 2002, Lin, 2004, Westerman, Collins, Cribbin,
2005).
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Another additional goal of this paper is to support earlier findings which establish that
an increase in the mental load causes a decrease in the so-called mid-frequency (MF)
peak of the heart period variance (HPV) power spectrum (Izsó, Láng, 2000, Izsó,
2001). The method used for supporting these findings is called INTERFACE, which is
used only in the usability study of hypertext-based multimedia learning tool.

13.1.1. The main steps of study
There were three phases in the study: the first phase contained two basic researches
related to the visualization and the mode of use of navigational menu and links on web
pages, and portals as well. The third basic research was related to the information
seeking performed by categories and keywords.
In the second phase of this study more sophisticated qualitative and quantitative data
were collected about interaction between users and a hypertext-based multimedia
learning tool. The main question was the effect of designed information structure on
the searching performance.
In the third phase of this study a case study was presented relating to the usability
problems of WAP pages. The important questions here were how usable navigational
menu, links and well-structured pages could be designed and how searching by
keywords on a small screen could be performed?
The three phases differed from each other in focus of research and also in method used
(online-studies, laboratory studies, interviews, heuristic analyses, log file-analyses
were performed, and also INTERFACE studies were also carried out), as well in
hypertexts tests (web page, hypertext-based multimedia learning tool and WAP page)
(Kiss, 2004).
13.1.1.1. Basic researches: usability testing of web pages
In the area of web usability very sophisticated researches were performed using
different testing and assessment methodologies. Only three are presented which were
closer to the navigational question and represented an important field of web usability,
namely; language-based improvement of Hungarian web pages, visualization of
elements in hypertexts and navigation on web pages. The following answers were
proposed to navigational questions :
- The effect of visual accessibility and length of navigation menu on searching
time and navigational routes. This topic rises from a problem experienced in case
of a portal page well known in Hungarian Internet culture;
- The effect of the number of links on searching time and navigational routes;
- The effect of preference for positioning links a (right, central, above and below)
on searching time and navigational routes;
- The preference of searching by keywords vs. categories from perspective of
personality and cognitive style of users. I tested this question on a very small
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subject sample; therefore valid design guidelines could not yet be created. The
focus, however, is on the usability problems of these two searching modes (Kiss,
Rung, 2006).
13.1.1.2. More sophisticated usability study of the hypertext-based multimedia
learning tool
The Department of Ergonomics and Psychology of the Budapest University of
Technology and Economics has developed a rather sophisticated methodology for
testing the usability of software products called INTERFACE (INTegrated Evaluation
and Research Facilities for Assessing Computer-users' Efficiency) testing workstation.
This system is capable of assessing simultaneously HPV, time data of keystroke and
mouse events, video files about users’ overt behavior and also about the current screen
content, etc. It is capable of identifying quality attributes of software elements with a
time-resolution of only a few seconds (Izsó, Láng, 2000), (Hercegfi, Kiss, Bali, Izsó,
2004).
13.1.1.3. Case study related to the information searching on WAP pages
WAP pages are based also on hypertext systems; therefore I tested navigational
problems and routes by analyzing log-file data taken from a WAP server.
In the three basic researches and in the study of hypertext-based multimedia learning
tool the goal of users was defined by us. Therefore we could follow navigational
strategies depending on some fixed goals. This case study differs from the studies
presented above since we didn’t know about the goals of users at all.
In the study of usability of multimedia learning tool we expected to identify some
navigational strategies described in literature. But in the WAP study the data base was
analyzed for finding some new strategies also (Izsó, Hercegfi, Kiss, 2002).
The main conclusions of the study
Users focus on the content first, they don’t spend time with learning the structure of
information or the use of navigational tools. It was found that users don’t focus on all
levels of the navigational menu. Rather, they associate the searched information with
the categories, to which they are related in their mental model. Therefore they make a
fast decision about the locus of information. The use of navigational tools, maps,
indices and help occur infrequently. A strong preference was found for explicit
searching tools, which means that users usually want to search fast and in a goaloriented way. The more complex the hypertext the stronger the need for explicit
searching tools.
The inconsistent visualization of navigational tools leads also to longer search times
and longer routes. This seems to be a rugged experience in the study with multimedia
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learning tool. Furthermore the hidden (visually not available) and long navigational
menu leads to shorter routes, but longer searching time.
This problem also appears in the third basic research (keyword vs. category-based
search) where users have to find out how many words they should write in the
searching field for an optimal answer. It is difficult to find out if the designer’s
category overlap or not the information they searching for.
Links with various functions were visualized in a similar way. Furthermore, links with
similar textual and graphical appearance were associated with different contents. It
represents a rugged usability error of studied hypertexts. This problem appeared also
in the basic experiments, but also in the WAP and multimedia study.
An interesting result is that in the hypertext-based learning tool, which was designed
for supporting educational activities, users need to be directed from a page to another.
The incorrect use of Forward button suggests that users want to be directed forward in
the content without self-navigation and mental effort. The option to be directed should
be built in a learning system.
Furthermore when users search for information in a time-limited condition they
frequently use the Back button against the more risky embedded links. But when the
Back button does not work in the conventional way (for example, it needs pressing
two times on the Back for going to the previous page) users used to go on the first
page of the site with the Home button. Users therefore travel well-known routes more
than it seems necessary, but at the same time some routes remain undiscovered.
The need for alternative routes appears when users miss embedded links between
contents which seem to be linked in mental model of users. So participation of users in
designing web pages should enhance the structuring of these hypertexts.
We could follow navigational strategies described in the literature. Scanning is
performed by using structural and embedded links; for exploring, users use site maps
and indices, although the use of this strategy appears less often than scanning. Half of
the users did not use the map or the index at all. Direction strategy is a preferred
navigational strategy, but it was found that it is important to be associated with
corresponding navigational tools.
When users learn or search, the most frequent strategy is the identifying strategy. The
evidence shows the frequent use of the less risky and effortless Back and Home button.
Therefore when searching has a considerable stake, users use the less risky strategy.
The Direction strategy did not appear during the learning and explicit searching
process because of the appearance of maps and indices and because of “easy-going”
users. However it is generally used in time-limited tasks. The browsing strategy appears
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less frequently than the identification strategy. Its support tools are structural and
embedded links. The keyword-based search wasn’t supported by hypertexts involved
in the study.
The most serious usability errors encountered by experts were related to the
identification strategy being detained.
It was also found that browsing strategy has significant effect on search process: the
more experience the user has in browsing, the faster is the searching in our hypertexts.
In conditions when novice users failed to find the first searched information, experts
(for example in condition of invisible and long menu) performed the task without
effort.
Mátrai’s (Mátrai, Kosztyán, Sik Lányi, 2008) experiments included normal users and
users with intellectual disabilities. They tested whether the characteristic searching
routes and navigation methods differed between normal users and those with intellectual
disabilities. The result’s show that on an ordered page, which contains little information,
navigation strategies of normal users and those with intellectual disabilities corresponds
to the global strategy, and going from left to right, while on a more crowded and
disordered screen less organised sequences were observed only in normal users with
no discernible patterns observed in users with intellectual disabilities.
We find that users learn very fast while using hypertexts: the longest way- finding
process was performed when users searched for the first answer. After users experienced
the mode of search the time of searching process decreased. This is why users
experienced difficulties when some links appeared inconsistently within a hypertext.
Factors like “gender” and “age” had no significant effects on searching performance.
However from the study with multimedia learning tool emerged that boys dive deeper
in the hypertext, click on more links and are more interested in informatics than girls.
The visually intact pages were more embarrassing for girls than for boys. These results
could be explained by the educational background of the subjects: boys studied at a
technical vocational school, girls studied at vocational secondary school of economics.
It was found that subjects, who generally make more cognitive failures, also make
more trials while searching, and use more keyword while using keyword-based
searching tool. Users who make more cognitive failures also need more supportive and
orienting searching tools (category-based tools), and vice versa, users who make less
cognitive failures frequently use more risky tools (like a keyword-based tool).
Category-based tools are preferred more by users with the thinking and intuitive
cognitive style.
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Cognitive style has an effect on exploring the structure and the efficiency of search.
Feeling people and perceivers tend to push in hypertexts deeper. For these subjects
hypertexts with more stimuli are more effective, they had better performance on
stimuli-full pages. Thinking subjects better understand the structure, the content and
the functional mode of pages and of interface opposite with feeling subjects, who are
affected by appearance of intact pages.
An interesting finding that increasing mental load cause indeed a decrease in the socalled mid-frequency (MF) peak of the heart period variance (HPV) power spectrum
(Izsó, Láng, 2000, Izsó, 2001).
Conclusions and future developments
Results did not confirm the effect of the 7±2 rule of working memory on searching in
hypertexts in general. Long menus led to searching problems only in condition when
menus were not available visually. However in case of small screens it seems to be
important to keep the 7±2 rule in designing menus. In case of long menus, users have
to keep some links in their working memory, because all levels of the menu couldn’t
be seen simultaneously on a small screen.
Gardiner (Gardiner, Christie, 1987) described yet the design guideline related to the
visual appearance: if users have to scroll away from important information, there must
be some tools on the page for helping users going back to the important contents. In
this case the interface has to work as an external working memory, therefore helping
the user to fill his working memory with other information.
In this study the need has been articulated for fast action-performing. Almost all users
explained the need for a keyword-based searching tool. Embedded links can also
support the need for fast searching. However if embedded links relate too many
contents, it could lead to difficulties in reminding locations of some nodes.
The base of analogy for conceptualizing web interfaces is the physical context. Along
some goals navigational strategies were discovered in hypertexts originated from the
physical context.
The bases of analogy for hypertext-based multimedia learning tools are web pages,
where users can generally move from a page to another by using embedded textual
and graphical links. It seems that users use more efficient textual links. But in case of
hypertexts which consist of textual and also graphical links, the best solution is
introducing near textual signs their graphical correspondences, as links. This solution
could support users with different cognitive styles, and could use experiences of users
tracking on Internet.
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All authors emphasize the importance of consistency. But since users` experience
differ a lot in how links are generally visualized, it seems the best solution is to offer
users the most broadly defined links. In the case of textual links, they should express
the content behind the link. Furthermore links with different function should differ
consistently in their visualizing. For testing the relation between the cognitive style of
users and the mode of hypertext use, it seems to be important to apply other tests for
identifying cognitive styles and it is also important to use a bigger sample.
For validating the data gained from the study with multimedia learning material it
would be important to compare the current results with the results from a study with a
redesigned version of the multimedia material. The redesign should be made in order
to eliminate the observed and measured problems.
A deficiency of the case study related to the WAP is that only some experts evaluated
usability problems. It seems to be important to analyze the data of more typical users
of the WAP, then build consequences only upon results gained from experts.
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Abstract: In this chapter we provide a short description of researches and publications
concerned with ICT and Design for all, disabilities, accessibility, etc. which have been produced
in the past few years in Lithuania.

14.1. The research and concept preparation on adapting Information
environments for people with disabilities
In 2001, the State institute for information technology made a comprehensive analysis
on existing issues concerning the inclusion of people with disabilities in the information
society and the necessary adjustments required. A final report, which consisted of 177
pages, was produced. During the research, the state of the art of current practices in
the information environment and the needs of users with disabilities was explored.
The accessibility level of the information society was examined in State and municipal
offices where the services (such as medical, social rehabilitation, education, employment)
for people with disabilities were provided.
The final report emphasized the necessity for Web accessibility as well as the provision
of such content in the workplace for people with disabilities. Also criteria provided by
the W3C WCAG 1.0 (Web Content Accessibility Guidelines 1.0 W3C Recommendations
1999-May-5) were surveyed.
There was a close collaboration between specialists from SIIT and representatives of
disabled people during the preparation of the final report. Specialists from SIIT have
visited special libraries and computer classes, which were specially designed for
people with disabilities where specialists had an opportunity to investigate workplaces,
use/check software, hardware and other equipment.
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14.2. The preparation of designing, testing and evaluation of techniques for
web sites suitable for the people with disability
In 2002, the State institute for information technology produced a methodology for the
development of Internet sites, testing and assessing adaptation for people with disabilities
according to the call of the Information society development committee under the
Government of the Republic of Lithuania. After an analysis of the W3C WCAG 1.0
(Web Content Accessibility Guidelines 1.0 W3C Recommendations 1999-May-5)
recommendations and documents concerning the W3C and its recommendations, SIIT
prepared two methodologies: “The methodology for designing web sites suited to the
needs of people with disabilities” [1] and “The techniques for testing and assessing
web sites designed for people with disabilities” [2].
In the near future (2010), the Information Society Development Committee is going to
update these methodologies in accordance with the W3C WCAG 2.0 recommendation
(Web Content Accessibility Guidelines 2.0 W3C Recommendations 2008-Dec-8) and
other concerned documents.

14.3. The preparation of formatting standards for electronic learning tools:
the preparation of the techniques of information environment adaptation
to the people with disabilities education and arrangement of methodical
requirements for the adaptation and storage formats of the training aids
In 2004 the State institute of information technology conducted further research on
adapting the information environment for people with disabilities and produced two
methodologies: “The methodology for adapting information learning environments to
the needs of people with disabilities” [3] and “The methodical requirements for the
adaptation and storage formats of the training aids designed for people with
disabilities” [4].
In the first methodology, “The methodology for adapting information learning
environments to the needs of people with disabilities”, the principles and approaches
on how to produce and provide textual, visual and other computerized information
(intended for education and learning vocational rehabilitation purposes) in suitable
ways for people with disabilities were stated.
They described how an information environment could be adjusted to suit the
requirements of a person with a disability to facilitate receiving and perceiving
information. User interface usage, software configuration management, errors
management strategies were also discussed. Moreover, recommendations on
presentation techniques of specialized rich content such as mathematic expressions,
graphs, diagrams, geographical information were given. A review was made of special
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hardware and software usage such as screen readers, screen magnifiers, speech
synthesizer, Braille equipment, specialized mouse and keyboards, etc.
Methodical requirements for electronic educational media and means adjustment and
for storage formats (according to disability type) of the training aids are given in the
second methodology under the title “The methodical requirements for the adaptation
and storage formats of the training aids designed for the people with disabilities”.

14.4. Norms arrangement on Public Information Environment adaptation
to the needs of people with disabilities: the study on standards, prepared
following the principles of Design for All, of Pan Europe and World
standardization organizations and the recommendations in accordance
with them
Fulfilling a 2007 order of the Information Society Development Committee under the
Government of Republic of Lithuania, the State institute of information technology
conducted research on best practices in foreign country and the study of standards,
prepared following the principles of Design for All, of European and World
standardization organizations. They produced recommendations in public procurement
on defining the requirements for software and hardware equipment. The realization of
the principles of Design for All ensures better accessibility to all citizens without the
need to adjust the environment to the people with special needs. Once the best
practices of Design for All in foreign countries had been investigated, they could then
be used in implementing the accessibility of information environment in the Republic
of Lithuania.

14.5. Design for All implementations for people with vision and hearing
disabilities: application and development for information society
The publication “Design for All implementations for people with vision and hearing
disabilities: application and development for information society” [5] was produced in
2007 and was published in “Universal Access in Human Computer Interaction. Coping
with Diversity” (ISBN: 978-3-540-73278-5).
The authors of this publication are Algirdas Juozėnas, Pijus Kasparaitis, Kastytis
Ratkevičius, Darius Rudinskas, Algimantas Rudžionis, Vytautas Rudžionis and Saulius
Sidaras.
This paper presents activities and challenges when implementing information processing
technologies for people with hearing and visual impairments. Modalities other than
keyboard based input and monitors for output should be employed for these types of
users. More importantly, these modalities are a crucial element for successful
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implementation of complex systems designed for disabled people. Some other
activities in Lithuania are also presented in the report, such as the use of applications
designed for disabled people or those using speech technologies and those targeted at
visually impaired people, that are being carried on in.

14.6. Students with Disabilities in the Upper Education Institutions of
Lithuania
The research was conducted by the Union of Students of Lithuania during 2005 and
2006. [6]. The aims of the research were (1) to investigate the current state (including
aspects concerned with ICT) of students with disabilities in Lithuania’s upper education
institutions and (2) to find out with what kind of problems they encounter, to reach the
desired level of education, as well as (3) to assess the numbers of such students in the
upper education institutions and (4) to find out current services for such students and
also (5) to explore the adjustments made for schools to correspond to with the needs of
students with disabilities. 46 of 50 Lithuania’s state and private institutions provided
input into the research.
During 2006 and 2007, another similar research was conducted by the Union of
Students of Lithuania [6]. The main goals of the research were (1) to investigate the
current state of students with disabilities in the Lithuania’s upper education institutions
and (2) to find out with what kind of problems they encouter, to reach the desired level
of education, as well as (3) to assess the numbers of such students in the upper
education institutions, and (4) to find out the most common disabilities etc. Also the
aim of that year-long research was to (5) explore whether upper education institutions
register the disabilities of students they admit and (6) to find out who / what department
is responsible for the coordination of the needs of students with disabilities and (7)
what kind of adjustments to their environments (including aspects concerned with ICT
environment) were made. The respondents were asked about the assistance provided
and concessions for disabled students. The results of that research were compared with
the results of the earlier) research (Students with Disabilities in the Upper Education
Institutions of Lithuania (2005-2006). 36 of 50 Lithuania’s state and private institutions
provided input into the research.
Another research study was conducted by the Union of Students of Lithuania in 2009
March-April [6]. Interactive questionnaires were sent to the upper education institutions
of Lithuania. 43 of 50 Lithuania’s state and private institutions provided their answers.
There are students with disabilities in 35 of the 43 upper education institutions who
provided input into the research. Some statistical data about students with disabilities
in the upper education institutions and accessibility as well as the mobility of such
students etc. are presented in the report.
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14.7. Web accessibility using Devices and Applications in Mobile
environment
In May 2008, The State Institute of Information Technology and Vilnius Gediminas
Technical University made a presentation “Web accessibility using of Devices and
Applications in Mobile environment” [7] at the 12th International Conference
“ELECTRONICS‘2008”, Vilnius, Lithuania.
(1) Problems of disabled users and of users of mobile devices users were related and
compared, (2) the existing standards (from ETSI, ITU-T, W3C, etc) (3) as well as
W3C initiatives such as WAI – Web accessibility initiative, MWI – Mobile Web
initiative, MII – Multimodal Interaction Activity, Multimodal Web Interaction (MWeb)
project etc. were presented (4) Mobile Web Best Practices and mobile content
evaluation tools were introduced. Moreover, technologies such as VoiceXML,
Microsoft SASDK, SALT and Total conversation were reviewed.

14.8. DfA at ICT and DfA at e-Inclusion learning programs and studies
As one of the main working themes of The State Institute of Information Technology
is concerned with Design for All courses and studies, SIIT always strived to stimulate
and promote the preparation DfA courses in Lithuania. Unfortunately, at this moment
there are no such courses, which would be exactly concerned with the DfA concept in
universities or even schools, with only some marginal exceptions. Therefore, in
October 2008, SIIT made a presentation “DfA at ICT and DfA at e-Inclusion learning
programs and studies: defining base for inclusion of people with disabilities” [8] at the
conference “Empowerment and participation of people with disabilities: inclusion in
Higher education and employment” Vilnius, Lithuania.
The main purpose of the presentation was to introduce to the audience the state of the
art DfA training activities in ICT technologies across Europe, to highlight the demand
of these activities in our country and to propose initial actions which should be taken.
The presentation consisted of three parts:
1. Reminder of concepts such as Design for All, eInclusion, DfA at ICT, etc. and
motivation why DfA trainings are necessary in country;
2. The state of the art DfA training activities in ICT across Europe. As SIIT
participates in European project DfA@eInclusion, this was the first part of the
presentation;
3. The state of the art in Lithuania and basic guidelines, what should be done in
Lithuania due to implementation of DfA at ICT courses in country;
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14.9. Participation in international researches
The State Institute of Information Technology, as member of EDeAN and the EDeAN
NCC in Lithuania contributed to the preparation of two White papers:
1. “White Paper: promoting Design for All and e-Accessibility in Europe” [7]
(published in Universal Access in the Information Society, Volume 5, Number 1 /
June, 2006);
2. “White Paper on Privacy and Security”.
Vilnius Business College participated as a partner in the project “ICT Training for
Trainers – Meeting Senior Learner Needs” (2006-2008). The project aimed to contribute
to improvements in the integration of ICT in society for the benefit of older people. At
the core of the project was the development of a training course addressing digital
literacy needs in terms of developing media competences and building up strategies
for effective information design. Furthermore, it provided training in Design for All,
in order to support training organizations and trainers to better design ICT-supported
courses for elderly according to the existing research results [8]. Produced documents
can be found at [9].

14.10. Learning programs for deaf and hard of hearing
The State Institute of Information Technology (SIIT) together with Lithuanian
Educational Centre for Deaf and Hard of Hearing Department of Sign language and
Methodological Aids under the “The Programme for the Use of the Lithuanian Sign
Language and Provision of Interpreters' Services for 2005-2008” prepared two
Lithuanian sign language learning programs – “Virtual Lithuanian Sign language
learning program” and “Virtual Lithuanian sign language dictionary”. First one is
visual learning program prepared for the people who would like to learn Lithuanian
sign language by themselves. The course consists of ten lessons, such as “Who we
are?”, “Who we are living with?”, “What do we do?”, “Where do we live?” etc. The
DVD of “Virtual Lithuanian Sign language learning program” was presented in 2008
(June). Program contains video lessons and various tests that help to keep subject
dynamic and interesting. The second learning material “Virtual Lithuanian sign
language dictionary” was presented at the end of 2008. Both programs are not only for
deaf or hard of hearing, but also for hearing users, who are interested in learning
Lithuanian sign language.
The Lithuanian Educational Centre for Deaf and Hard of Hearing Department of Sign
language and methodological aids prepared Lithuanian sign language explanatory
dictionaries of Geography and Chemistry (DVD was presented in the end of 2008).
These dictionaries are bilingual learning means prepared for the students and teachers
of Lithuanian deaf or hard of hearing schools. The specific vocabulary of geography
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and chemistry was explained in both Lithuanian language and Lithuanian sign language.
The aims of these dictionaries are to help students to learn specific terminology as
well as to assist teachers in their daily work.
All programs are free of charge and can be used on-line [12].
The Government of the Republic of Lithuania also acknowledged (2009 June 3) the
act of the “Programme for the Use of the Lithuanian Sign Language and Provision of
Interpreters' Services for 2009-2012” [13] to ensure that the previous Programme will
be continued and expanded.
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Abstract: Article deals with the possibility of deployment of the GNU/Linux operating system
to visually impaired users of computer systems. This work is also devoted to adjusting the
Linux distributions for Slovak users and usage of the assistive technologies for the visually
impaired users. We managed to create a Slovak version of the live Linux distribution for this
type of disability. As Linux is open source software and now it is adapted for Slovak users, it
becomes a real tool with Design for All features. Our results showed us the advantages and the
disadvantages of this distribution. We have a working version but it still needs some
improvement work.
Keywords: Open source software, assistive technology, visually impaired, Design for All,
Slovak environment.

15.1. Introduction
Technologically complex computing systems, the computer had become a part of the
common life during the second half of the last century. The computer became an
irreplaceable tool that visually impaired people tend to use more often. Using the
computing and informational system and various software and hardware based tools
they are able to gain access to information and fully utilise the advantages of the new
age technology. Naturally to be able to utilise the computers by visually impaired users
this way, they need a special software or hardware – pieces of assistive technology
that would enable them to do so. Presently it is asserted that such software would be
implicitly included in every operating system – according to the Design for All
principle. But there are still operating systems without these features in their basic
installation packages. It is possible to buy assistive technology (hardware, software),
though usually for considerable money. On the other hand there are operating systems
following the copy left ideology and those offer the software tools for free. Amongst
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these operating systems belongs GNU/Linux with a number of distributions, some of
them directly focused on the support for visually impaired users.

15.2. Live Linux distributions
There are many distributions of the operating system GNU/Linux in the world. It
could be said that every single distribution is published in so called “live” form. The
basic feature and characteristics of live Linux distributions is a high transportability
and a wide area of usability in relation to the work with a computer system. However
with so many Linux distributions, which could be estimated to hundreds, there is a
considerable absence of distributions directly focused for visually impaired people.
Although there are distributions containing a working environment thinly connected
with the philosophy of accessibility, it is always necessary to run the assistive
technologies, configure them and sometimes also install them as additional features,
which can be very problematic, sometimes impossible to do so for persons with vision
impairment, not to mention other technical skills needed by every user of the
computing system.
15.2.1. Linux distribution in Slovak environment
From the geographic and linguistics point of view the Linux distribution in Slovak
environment that is focused for visually impaired users does not exist. These facts
raised many questions: if is it possible to create a distribution with Slovak environment;
which are the optimal assistive technologies; which applications are most suitable for
work, what applications are the most preferred; how to most effectively adapt the
Linux distribution for the user with vision impairment, that dispatches only basic
knowledge of a personal computer.
Based on those questions with the emphasis on hardware and software support for
visually impaired users in Slovak environment it is necessary to determine following
goals.
1. Select the base system for the distribution.
2. Configure the base system.
3. Choose the appropriate user environment.
4. Configure the user environment.
5. Choose the appropriate assistive technologies for visually impaired.
6. Configure the assistive technologies for visually impaired.
7. Choose the suitable way of creating the live Linux distribution.
8. Create the live Linux distribution
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15.2.1.1. Solution for Linux distribution in Slovak environment
The selection of the base system was essentially simple because of the following
reasons. The base system utilised for the creation of the live Linux distribution for the
user with vision impairment in Slovak environment is the Ubuntu distribution, which
is based upon the Debian GNU/Linux system. Ubuntu is user friendly based, whereby
is characterised by easy usage and regular publishing of new versions. The new
versions of Ubuntu are published twice a year, always a month after the publication
for the new version of graphical environment GNOME, which is used by Ubuntu. This
environment has a high quality adaptation of accessibility and ease of control, it supports
quality applications and assistive technologies keeping the open-source philosophy
copy left. Thanks to the features of usability, accessibility, internationalisation, support
and organisation was achieved another goal of creating the live Linux distribution with
the emphasis on visually impaired user in Slovak environment.
Following the simple research amongst persons with visual impairment it was possible
to select the most preferred or used applications and assistive technologies connected
with computer work as well as tools assisting with access to information, studies,
communication, fun as well as utilising the computer as a working tool. The outcomes
of the research could be formulated as follows in Table 1:
Table 1: The most used applications and assistive technologies.
Blind users

Partially sighted users

Used applications
internet browsers, file
browsers, text processors,
internet communicators, email clients
internet browsers, file
browsers, text processors,
internet communicators, email clients.

Assistive technologies
Braille display, screen
reader or speech synthesiser
software eventually
hardware magnifiers,
adaptation of environment
for user needs (font size,
high contrast of colours,
various combination of
contrast colours),
eventually screen reader

On the base of collected information and properties of live Linux distribution was
done selection of concrete applications and assistive technologies:
1. Firefox – internet browser.
2. Nautilus – file browser.
3. Pidgin – internet communicator.
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4. Evolution – E-mail client.
5. OpenOffice.org – text processor.
6. Orca – magnifier and screen reader.
7. eSpeak – speech synthesiser.
8. Gocr – application for electronic script recognition.
The configuration of the user desktop environment GNOME, which is included in the
created live Linux distribution, offered a wide range of desktop adaptation for visually
impaired users. Its configuration and adaptation of appearance consists of following
steps:
1) Creation or adaptation of the topic for the needs and easement of work for visually
impaired users
a) change of control elements of the desktop using high contrast colours
b) change of borders of windows so that a better orientation of the user is achieved
c) change of icon display using high contrast colours
d) change of letters font size for control elements of the desktop
2) Adaptation of specific desktop components
a) change of wallpaper
b) change of the icon size displayed on the back of the desktop
c) change of letters font size for the mostly used application
d) change of size and colour of the mouse pointer
15.2.1.2. Usage and configuration of the Orca screen reader/magnifier application
The Orca application is utilised in the created live Linux distribution as a screen
reader, magnifier for the partially sighted users and as a support for the Braille display
using the BrlTTY. The decision for using the Orca screen reader/magnifier application is
based upon the versatile usability, carefully work-out and compatibility. Its development
is still ongoing at present with relatively regular emissions. The application supports
several emissions of BrlTTY. The majority of screen readers contains keyboard
shortcuts that make the screen reader to announce the date or time. The Orca
application does not support this setting implicitly, therefore and alternative approach
needed to be utilised – scripting, which was possible mainly thanks to the application
development philosophy and the operating system.
In the time of the live Linux distribution creation for visually impaired user in Slovak
environment a Slovak translation of the Orca screen reader/magnifier application did
not exist, therefore it was necessary to translate the application from the original
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English language to Slovak language. The translation resided in the editing of the
gettext catalogue let us say “.po” file.
15.2.1.3. The usage and configuration of the Braille display
As BrlTTY does not contain full support for displaying the Slovak symbols on the
Braille display and the application does not know the schematic of the displaying of
those symbols to the Braille script, certain specifics of the Slovak language are not
displayed on the Braille row. However this problem is solvable by appending to the
translation table. This contains the list of all symbols, which the application can read
from the console in text regime. Each symbol can be assigned with a concrete shape,
as it is displayed on the Braille row. The Table 2 in one line thus contains a
hexadecimal serial number of the symbol; further its expression in Braille script (using
eight points) and a symbol description, which the application recognises.
Table 2: Example of table with customised symbols.
\XA5
\XB5
\XC0
\XC4

(4567)
(456)
(123456)
(47)

# latin capital letter l with caron (L’)
# latin small letter l with caron (l’)
# latin capital letter r with acute (R´ )
# latin capital letter a with diaeresis (A¨ )

15.3. Conclusions
By the creation of the live Linux distribution with the emphasis on the hardware and
software support for blind and partially sighted users in Slovak environment it was
managed in the end to create a distribution, which from the user aspect is functional.
This functionality achieved a relatively high level despite negligible shortcomings.
Amongst those is slowed-down response of the speech synthesiser, or a major
dependence of the software magnifier on the type of the graphical processor. In the
time of creating this article a diphone database of Slovak language did not exist. The
creation of the Slovak diphone database is a challenging process from the technical,
management as well as financial perspective. Therefore it was necessary to choose an
appropriate database, which included an equivalent phraseology and prosody. A
suitable adept became the Czech diphone database. The preference of the created
distribution is also the full functionality of the Braille row, the screen reader and the
support of the accessibility by login to the system.
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16. Towards a future action plan for EDeAN
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N. Plastira 100, Vassilika Vouton, 70013, Heraklion, Crete, Greece iosif@ics.forth.gr

16.1. Background
Building on the eEurope 2002 Action Plan [1], EDeAN was initially created with the
goal of promoting awareness about the DfA and Universal Access principles and the
practical application of these principles, and to provide:
● A forum for Design for All issues.
● Input for European Curricula in Design for All.
● Idea sharing through joint activities such as conferences, symposia and exchanges
of students and scholars.
It can be argued that through a series of common activities and proposals, the Network
has today become a cohesive group that can effectively work toward the advancement
of and excellence in Design for All [2]. The Network collaborates and liaises with
various relevant national, regional, European and international networks, organisations
and projects, such as AAATE (the Association for the Advancement of Assistive
Technologies in Europe)1, ICCHP (International Conference on Computers Helping
People with Special Needs)2, W3C (the World Wide Web Consortium)3,
In the EDeAN White Paper published in 2005, it was stressed that so far, “EDeAN
contributed to:
● Favouring networking between organisations on issues related to DfA and
establishing the infrastructure to continue networking activities in the long term.
● Promoting and disseminating the ideas and principles of DfA to a number of
European and International Conferences and events as well as to the wider
community.
● Collecting a common pool of information with a significant amount of resources
related to DfA.
● Preparing educational material for the introduction of DfA to the Curricula of
European Universities.
1

http://www.aaate.net
http://www.icchp.org
3
http://www.w3c.org
2
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The above, which constitute the initial goals of the Network since its establishment in
2002, illustrate the necessity of continuing the work of EDeAN, not only in fulfilling
the original objectives, but also in setting new targets and facing the new challenges
that arise. It is therefore essential that these efforts are sustained and enhanced, also
taking into account the priorities of eInclusion and the i2010 – European Information
Society 2010 strategic framework, laying out broad policy orientations that emphasise
ICT as a driver of active inclusion in society and quality of life. Moreover, it is
necessary to propose a strategy towards the implementation of a plan to mainstream
accessibility to ICT products and services and promote eInclusion” [2].

16.2. Beyond i2010
EDeAN was created on the basis of the eEurope initiative and its two successive e-Europe
Action Plans (2002 and 2005) which included a number of specific measures related
to eInclusion. In eEurope 2002, the action line “Participation of all in the knowledge
economy” assigned targeted objectives in the areas of “Design for All” and “public
Internet access points”. In eEurope 2005 [3], eInclusion underlies the priority given to
modernisation of on-line public services (e-government, e-health and e-learning).
Moving forward from this context, the i2010 action plan [4] positioned eInclusion as
one of its three key policy priorities, with specific activities recommended: policy
guidance on e-accessibility and coverage of broadband (2005), a European Initiative
on eInclusion (2008), adoption of and action plan on e-Government (2006), launch of
demonstrator projects to test technological, legal and organisational solutions to
bringing public services online (2007) and setting up three quality of life ICT flagship
initiatives (2007). In this context, eInclusion follows a twofold approach:
a) Preventing digital exclusion, i.e. to prevent disadvantaged people and groups from
being left behind in the development of the information society. Digital exclusion may
result from a lack of digital literacy, from economic, geographical or technical
barriers, or from a lack of capabilities to efficiently use the new services and facilities
linked to information and communication technologies. Literacy, access and use are
three key words in policies preventing e-exclusion.
b) Exploiting new digital opportunities for increased inclusion of socially disadvantaged
people or groups, or less-favoured areas. Digital opportunities refer to the distribution
and circulation of knowledge resources, the potential of new information and
communication services, new job opportunities and better access to employment, and,
with regards to ICT, overcoming barriers of distance or mobility.
In that respect, the policy framework at the European level has since 2002 evolved
from e-Accessibility and Design for All/Universal Access to the broader concept of
einclusion, forming one of the three pillars of the i2010 EU strategy. More specifically,
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since 2002 and stemming from the Lisbon agenda, the following policy initiatives
have developed and shaped eInclusion policy:
● 2005: e-Inclusion is one of the 3 pillars of i2010 EU Strategy [4]
● 2006: Ministerial Riga Conference/Declaration on e-Inclusion: countries political
commitment from more than 30 European countries on 6 priority areas; some
quantitative targets are set [5]
● 2007: e-Inclusion Communication setting overall Commission strategy on
eInclusion [6]
● 2007: ICT for ageing Communication (key component of e-Inclusion) [7]
● 2008: Co-decision by the European Parliament and Council on the participation
of the Community in the Ambient Assisted Living Joint R&D Programme [8]
● 2008: European e-Inclusion initiative/ campaign “e-Inclusion: be part of it!”
receives broad recognition across Europe. The e-Inclusion Awards scheme
receives an increased level of publicity in the Vienna Ministerial conference on
e-Inclusion [9].

16.3. Emerging challenges and perspectives
In a continuously evolving European policy environment it thus becomes important
for the Network to re-position itself and define new roles and priorities for its members.
Initially created to support the eEurope 2002/2005 Action Plans, EDeAN has to a certain
extend managed to fulfil its initial objectives. If however EDeAN is to continue its
operation and be an active stakeholder in eInclusion policy setting, its role as well as
its modus operandi have to be revisited.
Important issues that need to be considered include:
● The role of the NCCs in the development/operation of the Network needs to
be revisited. Since its establishment in 2002, the active participation of certain
members/NCCs has been recognised, but also the absence/inactivity of
organisations acting as NCCs. The roles of all members and particularly the
importance of the role of National Contact Centres has to be reviewed. A
procedure for the election of EDeAN NCCs also needs to be agreed upon by the
Network membership, and a procedure for ensuring that only organisations that
commit themselves to the responsibilities of an NCC take on this role. NCCs
could be elected as a co-decision by Member States and the Commission.
● The current priorities for the Network and its members need to be redefined. Design for All has – at least at the EU policy level – received increased
publicity. The important issue now is to capitalise on this and move forward
from the Design for All concept, to tangible, measurable actions improving users’
access to ICT products and services.
● The relevance of the Network’s objectives to the future European
research/policy agenda need to be re-examined. The shift of European policy
to a more policy focused concept which encompasses a broader set of objectives
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(eInclusion) and the increasing emphasis given to ageing issues, have to be
addressed by the Network. The Network should move forward from eEuropelinked tasks of administrative character, but also maintain a unique role and
concentrate on network-type tasks. The Network should contribute to and
support the achievements of the i2010 objectives
● The lack of resources specifically for NCCs to support its activities is an
issue that will no doubt affect the operation of the Network. The year 2009
marks the completion of the DfA@eInclusion Coordination Action4, an ECfunded project that provided support to EDeAN goals and resources to EDeAN
NCCs through their participation as project partners. It has to be stressed that
the Network will have to continue its operation under these new circumstances
of no financial support, and this would mean that either alternative resources or
alternative ways of active networking need to be considered.
o In that respect, the subsistence/maintenance of the EDeAN web portal and
the Resource Centre become of central importance and need to be ensured.
o A clear role for the Network and its members should be agreed, and the
responsibilities of the NCCs should be re-defined and committed upon by all
NCCs.
o Recognising the European wide population trends, user groups that should
be considered in the activities and scope of the Network should address the
needs and requirements of:
 The elderly
 People with disabilities
 Immigrants
 All potential users of e-services

16.4. Moving forward, sustaining the Network
Since 2002 EDeAN has had the active support of three EC-funded projects, two
Thematic Networks (D4ALLnet, IDCnet) and a Coordination Action (DfA@eInclusion)
that have made real contributions which should definitely be taken one step forward.
The work of the IDCnet5 aimed to create a series of recommendations on how to
incorporate accessibility guidelines into mainstream university curricula, to ensure that
future designers and engineers would build DfA (Design for All) considerations into
their products. This work was taken up by the DfA@eInclusion Coordination Action,
to develop a curriculum for Undergraduate and Postgraduate courses on Design for All
and similarly, to develop curriculum recommendations for the introduction of DfA
teaching for the Industry.
4
5

http://www.dfaei.org
http://www.idcnet.info
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The work of the D4ALLnet project6 that created the virtual infrastructure to support
the operation of the EDeAN Special Interest Groups and the initial development of the
EDeAN DfA Resource Centre, was also taken up by the DfA@eInclusion project. The
resulting new communication platform, the Resource Centre, the development of the
curricula for university students and the industry, the creation of a CEN workshop on
DfA industry training and the reports produced by the Special Interest Groups, have so
far served, not only by communicating the feasibility of the Design for All approach,
but also by making an impact, providing for the first time, solid ground and resources
for the teaching of Design for All at the European level.
These are important results that the Network should build upon and further exploit in
the future. It can be argued, that since a major amount of work has already been carried
out by funded projects, it is realistic also in terms of resources needed, to continue this
work by further promoting it through the Network structure. Thus, exploiting the
existing web of EDeAN, through National Contact Centres in 24 EU member states
and more than 160 members throughout Europe, the time has probably come for such
activities and content to come to surface in a broader context and at a lower cost.
Moreover, building on the recognised need for effective benchmarking for eaccessibility, the Network structure could be used to help achieve consensus and
formulate a common scheme for regular monitoring and benchmarking of web
accessibility across the EU. In that respect, the Network could cooperate with the EU
Web Accessibility Benchmarking Cluster7, the contribute as a pressure group addressing
e-accessibility policy issues related to e-inclusion.
In that respect, and recognising that networking within EDeAN members and the
Special Interest Groups can, and needs to, be improved, it has to be ensured that
Network members can and will meet face-to-face to discuss important issues and the
ideas for the future. Therefore it is important to ensure that face-to-face meetings of
the Network members and particularly the NCCs are held regularly (at least twice a
year). This can take place in conjunction with other activities (conferences, events,
project meetings).
Moreover, reflecting upon the changing policy environment, the advances of technology
and the changing trends in the user characteristics, the user populations and the evolving
ways of interaction offered by new ICT, the set-up, operation and content of the SIGs
also needs to be critically revisited.
Last but not least, the maintenance of the EDeAN communication platform and the
sustainability of the Resource Centre are issues that need to be addressed. FORTH, the
6
7

http://www.d4allnet.gr
http;//www.wabcluster.org
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organisation that is responsible for the technical infrastructure of the Network, has
declared its commitment to provide technical support for the platform, for as long as
this is necessary and useful for EDeAN. The important issue however, is to maintain
and further develop the content that has been made available through the Resource
Centre infrastructure. In that respect, and in order for the Network to provide a focal
starting point in Europe for DfA related knowledge and resources, the work carried
out so far has to continue and has to be enhanced, at least at the level of the content
provided. The creation of an EDeAN editorial board, consisting of all EDeAN NCCs,
that would work for the selection, editing and availability of basic information for
resources that should be available in the Resource Centre, could provide a realistic
way of addressing this issue. The procedure of work of such an editorial board would
have to be agreed by all interested parties.

16.5. Conclusions
Quoting the 2005 White Paper “In i2010, strong emphasis is given to full participation
and to providing people with basic digital competence. Objective 3 of i2010 clearly
states that: “An Information Society that is inclusive provides high quality public
services and promotes quality of life”. As digital convergence brings new challenges
for eInclusion, eAccessibility needs to be addressed through a mix of research and
stimulation measures to make ICT systems easier to use for a wider range of people.
The challenges lying ahead are wider and not addressed by IST alone. It is therefore
crucial that they are addressed also in a social sciences context.” [2]
It is vital that EDeAN continues its efforts towards increasing awareness about Design
for All, as well as promoting the diffusion and adoption of Design for All approaches
and practices through:
● establishing consensus through networking,
● maintaining and further developing the existing DfA resource base
● cooperate with existing European networks and initiatives to become a
benchmarking instrument for the European IS community
● promoting education and training in all issues related to Design for All at a
European level
● promoting policy discussions and recommendations on pre-standardisation,
legislation and public procurement
● raising awareness and disseminating relevant knowledge through targeted and
concentrated outreach activities.
In this evolving context, it becomes necessary to re-visit the policy environment and
re-define the Network's goals accordingly, to maintain, continue and enhance the
Network’s role in the European policy development environment. It is important that
all issues addressed in this document are reflected upon and are used for redrafting the
EDeAN Charter, which has to be agreed upon by all members.
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Summary
The contributors of the EDeAN 2009 year’s publication wish to hand over up to date
information of the present activities of EDeAN to the kind readers. The content of the
book reflects the work of EDeAN (http://www.edean.org) and some of the results of
the three years long DfA@eInclusion (IST CA 033838) “Design for All for
eInclusion” project (http://www.dfaei.org/).
The book has 3 main parts: (i) gives a correct definition of Design for All, introduces
the Design for All principles and the main activities of the Special Interest Groups
(SIG) of EDeAN; (ii) outlines a roadmap of ongoing research all over the European
Union member countries; (iii) describes future plans for EDeAN to contribute to the
European eInclusion strategies for a European society for All.
From the book our reader can understand that it is now necessary to go ahead in a
coordinated way to create accessible products and services in the European market.
The reason is clear, these needs are based on demographic problems. The mainstream
users’ need is going to change towards accessible products and services in the next
decade. Therefore making the products and services accessible in ICT is not only a
social but economic and financial question too. Hopefully, managers, designers and
engineers will recognize this fact in the near future.
The editor would like to express her acknowledgement to all contributors, the work of
the EDeAN members and NCC coordinators, taking part in giving birth to this book.
Special thank to the native English contributors reviewing all chapters. The EDeAN
Secretariat would like to thank the European Commission for their support.
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Appendix:
List of the abbreviations and acronyms in the text
A
AAATE
AAL
ADA
ALS
AmI
ANEC
ARIADNE
AT
ATAG

Association for the Advancement of Assistive Technology in Europe
Ambient Asisted Living
American with Disabilities Act
Amyotrophic Lateral Sclerosis
Ambient Intelligence
European consumer voice in standardisation
EDeAN Design for All (DfA) virtual Resource Center
Assistive Technology
Authoring Tool Accessibility Guidelines (W3C Recommandation)

BenToWeb

Benchmarking Tools and Methods for the Web

B

CEN
COPRAS
CENELEC
CIE
CP
CSS
D4ALLnet
DAISY
DATSCG
DDA
DfA
DFAEI
DWG
EC
ECMA
Ecvet
EDeAN
EIAO
ESDIS
EDF
EN
EOG
ESO
ETSI

C
European Committee for Standardization
Cooperation Platform for Research and Standards
European Committee for Electro-technical Standaradization
Commission Internationale de l´Eclairage (International Commission on
Illumination)
Celebral Palsy
Cascading Style Sheets
D
IST Thematic Network "Design for All Network of Excellence"
Digital Accessible Information System
Design for All and Assistive Technology Standaradisation Co-ordintation Group
Disability Discrimination Act
Design for All
Desing for All at eInclusion
Dissemination Working Group
E
European Commission
European Computer Manufacturers Association
European Credit system for Vocational Education and Training
European Desing for All Network
Europen Internet Accessibility Observatory
European Commission in Society
European Disability Forum
European Standard
Electro-oculography
European Standardization Organisation
Eureopean Telecommunication Standards Institute
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EU
EQF

European Uninon
European Qualifications Framework
G

GNOME
GNU
GPS
GSM

GNU Network Object Model Environment
Recursive acronym for GNU's Not Unix
Global Positioning System
Global System for Mobile Communications

HERMES
HTML
HPV

The virtual communication platform for EDeAN
HyperText Markup Language
Heart period variance

H

I
ICCHP
International Conference on Computers Helping People with Special Needs
ICF
International Classification of Functioning, Diability and Health
ICT
Information Communication Technology
ICTSB
ICT Standard Board
IDCnet
Inclusive Design Curriculum Network
IEC
International Electrotechnical Commission
IETF
Internet Engineering Task Force
INTERFACE Integrated Evaluation and Research Facilities for Assessing Computer-users’
Efficiency
IR
Infrared
ISO
International Organisation for Standardization
IST
Information Society Technologies
ISTAG
Information Society Technology Advisory Group
ITU
International Telecommunication Union
ITU-T
International Telecommunication Union – Telecommunication Standardization
Sector
L
LED
Light Emitting Diode
M
MeAC
Measuring progresss of e-Accessibility in Europe
MD
Muscular Dystrophia
MF
Mid-frequency
MMI
Multimodal Interaction Activity
MOG
Magneto-oculography
MWeb
Multimodal Web Interaction
MWI
Mobile Web Initiative
N
NCC
National Contact Centre
NISO
National Information Standards Organistation (USA)
P
PC
Personal Computer
P-Com
Personal Communicator
PDA
Personal Digital Assistant
PIAP
Public Internet Access Point
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R
Recource Center
Radio-frequency identification
Royal Society for the encouragement of Arts, Manufactures and Commerce, UK
S
SASDK
Microsoft's Speech Application SDK
SC
Sub Committee
SDK
Software Development Kit
SIG
Special Interest Group
SMS
Short Message Service
STF
Specialist task forces
STS
Special Thematic Session
SupportEAM Supporting the creation of a e-Accessibility Quality Mark
SWG
Special Working Group
SWGA
Special Working Group on Accessibility
T
TC
Techical Committee
U
UAAG
User Agent Accessibility Guidelines (W3C Recommandation)
UD
Universal Design
UMTS
Universal Mobile Telecommunications System
URL
Uniform Resource Locator
USB
Universal Serial Bus
UWEM
Unified Web Evaluation Methodology
V
VOG Video-oculographic
W
W3C World Wide Web Consortium
WAB Cluster EU Web Accessibility Benchmarking Cluster
WAI Web Accessibility Initiative
WCAG Web Content Accessibility Guidelines
WAP Wireless Application Protocol
WHO World Health Organization
WIPO World Intellectual Property Organisation
X
XML Extensible Markup Language
RC
RFID
RSA
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