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Abstract

Accessibility metadata is simply metadata that
describes the accessibility of resources and services,
usually those on, or available through, the web.
Awareness of widespread web content inaccessibility
led to work being done to develop guidelines for
authors and others to make sure that content would be
more accessible to those with special access needs,
especially those with disabilities who were being disen-
franchised by their lack of access to the web. Currently,
work is being done to find ways of signalling the degree
of accessibility of resources, and ways of matching
resources to searches and people. In addition, accessi-
bility metadata could be used to repair some inaccessi-
bility problems on the fly. This paper describes some of
the work being done and the problems that have con-
tributed to make the progress comparatively slow.
Keywords: Accessibility, metadata, Dublin Core, DC-
accessibility, Evaluation and Report Language, EARL,
people with disabilities, guidelines, W3C, IMS.

1. Introduction

Accessibility metadata is, put simply, metadata
that describes the accessibility of resources and serv-
ices, usually those on or available through, the web.

Web content accessibility became a topic in the
mid nineties. It was realised that much of the content
of the new ‘web’ was not accessible to people who did
not use standard web GUI browsers, the same tech-
nology that was making the web attractive and avail-
able to naive computer users. Many people com-
plained, at that time, that they could not download
the ‘much too big’ files, or that the colours were not
consistent, but a whole swag' of people suddenly
found that the very technology that had enabled
them to rejoin society was suddenly alienating them.
In particular, blind people, people with motor coordi-
nation problems, in fact, many people including

! Australian expression meaning what is rolled up and car-
ried around as ‘home’ by tramps. It usually contains every-
thing but the kitchen sink.

those who could not use a mouse on a computer
screen for one reason or another, were suddenly not
able to use their computers as their life-style-support
machines. Additionally, people who depended, for
one reason or another, on screen readers were often
being read content that was unrecognisably jumbled,
according to the GUI layout specifications of the
author.

The World Wide Web Consortium (W3C, [1])
responded by establishing a Web Accessibility
Initiative (WAI, [2]) program to work on what was
making web content inaccessible. Since that time,
W3C WAI have developed extensive guidelines as to
how to make content accessible to all devices, so that
those using non-standard combinations of hardware
and software could access web content, or content
available through the web, if their devices were stan-
dards compliant. This work is undertaken under the
banner of the Web Accessibility Initiative, is open to
all, and is international, partly due to its special
funding structures. The immediate aim was to avoid
content that would be totally inaccessible to some,
before working on making all content more generally
accessible.

The W3C WAI works on how to make offending
content accessible, often by repairing it. They concen-
trate on what accessibility would be but also on the
authoring and user access tools. The WAI Authoring
Tools Accessibility Working Group [3] has empha-
sised how to make authoring tools, for instance, pro-
ductive of accessible content, even when the author is
not aware of what is necessary. Such emphases were
chosen to get the greatest benefit to the greatest num-
ber as quickly as possible, in the realisation that
authoring was becoming more complex and more
people would soon be using authoring tools.

Repairing an inaccessible page; identifying inacces-
sible content; techniques for making accessible con-
tent, are all under control, if not yet completely docu-
mented. What is required now, is work on metadata
to perform a number of roles. Of course, discovery is
a primary goal. Finding a resource or service is an
on-going problem on the web, and all the usual diffi-
culties operate when people with special needs use
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the web. Everyone has a need for information that
suits their purposes at the time they seek it. This may
occur in special circumstances, such as when people
working underground in protective clothing, perhaps
because they are working in a mine, need to access
information (possibly how to deal with a leak), with-
out using their hands, and so without keyboards.
These users would possibly need to be able to use
their voice-controlling software to use the command-
key navigation of a web page. They will need to know
if the page is properly constructed so that such navi-
gation is possible. If it is not well-constructed, they
may need to know:
¢ how it is constructed so they can determine if they
will be able to get to the information in some com-
promised way, or
e if they can expect some transformation applica-
tion to make it accessible or finally,
¢ if there is no hope of access for them.

The challenge is to find a suitable way of express-
ing and disseminating accessibility metadata and to
make it available as soon as possible.

In this paper, we consider how the W3C Web Con-
tent Accessibility Guidelines (WCAG, [4]) and other
guidelines, in a sense derived from the WCAG, have
helped towards the problem of identifying how to pro-
duce metadata about resources and service accessibil-
ity, and what problems remain. Primarily, the author
asserts that the rush to solutions?, without time to
establish a clear set of requirements, has left organi-
sations interested in this metadata with the very diffi-
cult task of trying to fit requirements to solutions —
known in the software industry generally as a serious
nightmare situation! In many cases, the actual
requirements will be known only at the time, and this
makes it additionally difficult. Additional resources
and style sheets, for instance, may also need to be
retrieved to accompany the original resource.

2. Accessibility
2.1. Accessibility Information

Assessment of accessibility usually requires an
assessor to identify what types of content are con-
tained within a particular resource, and therefore
which of the total array of guidelines apply, to what
standard and thus, if the resource as a whole is com-
pliant. At best, assessors then make an assertion
about the accessibility or otherwise of a resource.
(This is just another example of a situation in which
it is important for the consumer of that assessment
or evaluation to know who made it).

When single resources are to be evaluated, a report
on their compliance is usually produced. As the num-

2 An activity in which the author has been engaged for a
number of years.
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ber of resources increases, and the frequency of their
evaluation, and the increase or otherwise of accessi-
bility of collections becomes of concern, metadata
management becomes an issue. Not only will people
want metadata to discover the accessible resources,
or to transform them appropriately, in addition docu-
ment management agencies will want records and
reports automatically generated about the accessibili-
ty of the resources, possibly integrated into their doc-
ument management systems.

People can have special needs because they are
temporarily in a situation, for instance one that
makes their hands unable to work the keyboard, or
the noise level so high they cannot hear a screen
reader, or otherwise. In order to help people with
special needs, it is necessary to identify their needs
and requirements.

The most useful way to do this is to develop a nor-
mative set of requirements and then have users or
agents select from that. This approach has been used:
the banking industry, for example, has worked to
accommodate selected people with special needs at
their Automatic Teller Machines. The people fit par-
ticular profiles and are issued with smart cards that
adapt displays for this purpose. Determining a com-
prehensive normative list is a non-trivial exercise,
however.

Once such a list has been determined, the W3C
WAI guidelines, for instance, can be matched to the
requirements and relevant sub-sets of accessibility
determined. This again is a major task, given that
there are hundreds of checkpoints involved in com-
pliance with the W3C WAI guidelines to achieve a
general accessibility rating. The good news is that
many of these checkpoints can now be tested auto-
matically, at least to the level of partial compliance,
or possibly more usefully, complete non-compliance.
Some criteria, such as the provision of a text alterna-
tive to an image, is failed if there is nothing but not
compliant unless what is there is intelligent.

2.2. Accessibility Solutions

The main accessibility solutions take a number of
forms but three are notable:

e Guidelines as to what should and should not be
published, or more precisely how content should
be published, e.g., an image should not be pub-
lished unless it is accompanied by an ALT (text
alternative) tag, and, if the image conveys signifi-
cant information that is required for comprehen-
sion of other content, it should be accompanied in
addition by a long description, and that should be
done in one of two ways, and so on.

These guidelines, in the case of W3C WAL especial-
ly, have been developed after significant consulta-
tion and account for a range of access devices that
may be in use, catering simultaneously for people
with different devices and, incidentally, with a
range of disabilities. In the case of W3C, these
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guidelines are not model or agent specific, and are
written to be robust under evolving conditions of
the web and associated tools.

e Checklists [5] have been developed to allow asses-
sors to work with some sort of consistency. These
checklists provide more or less detail but aim to
clarify what might be considered compliance,
again differing in nature according to whether this
information is to be understandable to a naive
assessor or only useful to an expert.

e Technique documents [6] aim to show that it is
possible, and hopefully practical, for developers to
author resources that will comply with the guide-
lines. They can be thought of, at one extreme, as
proof-of-concept documentation, as there may be
more ways of achieving the goal, but at the other
extreme, these are tools for accessible content cre-
ation, The range and availability of such collec-
tions of techniques is extensive.

Finally, there are many situations in which organi-
sations are developing what might be called accessi-
bility policies. Making resources fully accessible can
be burdensome, and may not always be appropriate.
Organisations around the world are working on what
is feasible in their context, what they will set as their
local standard. Such policies often work by selecting
criteria from the W3C WAL list. The guidelines do not
go so far as to provide a specific, actionable set of
requirements that can be immediately included in
development specification documents. But more
problematic is that neither do they provide for
absolute testing of compliance: compliance is subjec-
tive, and for many of the guidelines, can only be
assessed by an expert. Ultimately, of course, accessi-
bility is totally subjective, and depends upon a user at
the time. It should be remembered that accessibility
as described in guidelines does not guarantee useabili-
ty; that too has to be assessed subjectively by humans.

2.3. Accessibility Requirements

Imagine the needs of a deaf person.

A deaf person does not have hearing problems with
content that does not have sound associated with it
but in many cases, the spoken language used by the
surrounding community is a second language for the
deaf person. Such a person might be used to sign lan-
guage, and so be a non-native speaker, and therefore
reader, of text that is included in a resource. In some
cases, text at all is not helpful to the deaf person, and
they may require the text to be translated into sign
language for them. The requirements for accommo-
dating a deaf person are not simple, as shown, but
depend upon the strategies adopted by the deaf per-
son to operate with their disability.

Deciding whether a resource is suitable for a deaf
person, if done by a third person, is a form of censor-
ship. In many cases, this is not appreciated by people
with disabilities: they would prefer to know what it is

with which they might have difficulty, and then decide
how much effort to make and what compromises are
acceptable to them in the particular circumstances.

Even where it is necessary according to business or
functional specifications for a resource to be classi-
fied as suitable for deaf people, as might need to hap-
pen if an organisation’s accessibility policy is to
ensure its resources are accessible to deaf people, it
will not be a straight-forward matter. Accessibility
technical requirements specify, in technical terms,
what resources need to do and usually the developers
have to determine the most appropriate way to
achieve these aims. This is the ideal situation and
likely when professional developers are at work,
using the most rigorous techniques. It is not what
happens in most cases in practice.

And, as shown above, there are so many variables
and dependencies that it may be better for the deaf
person to be enabled to say what they want, by
choosing from what is available, than to be subjected
to some automatic feeds.

Such considerations often lead to a call for descrip-
tion of people’s needs and sometimes, on to descrip-
tions of people’s disabilities. Again, this is not consid-
ered an appropriate approach in all circumstances,
especially as it can easily degenerate into breaches of
privacy, and error.

3. Resource Matching
3.1. Matching Requirements to Solutions

Metadata that describes the accessibility or other-
wise of a resource in particular circumstances is like-
ly to include a lot of information and not be the sort
of thing a person will just read, in the way they might
have read a paper library catalogue record. It is not
likely that something as simple as ‘accessible’ or ‘not
accessible’ will be meaningful.

In fact, in order to promote accessibility, and
reward those who tried, W3C introduced a scheme of
levels of accessibility, A, AA and AAA. Unfortunately
this proved over-simplistic. Compliance with all but
one small detail in a set of criteria meant failure to
that level, even if there was also compliance with
almost all the other criteria necessary for compliance
with a higher level. This proved discouraging and not
helpful. A new system has been proposed for the
future. Other organisations promoting accessibility
have tried rewarding authors with icons [7] but these
have been abused by ill-intentioned and misused by
ignorant® people to the point where the icons lack
credibility. Anyway, they lack precision and are not
very useful to users with specific needs.

* A typical example is offered where people try to evaluate
sites using the Bobby test and do not read the fine print and
assume their site is accessible when Bobby just says it
would be accessible if ...
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This leaves a situation where applications are
required to handle all the accessibility metadata. In
such a case, inter-operability is also important and as
part of that, the semantics and syntax used for the
metadata. In addition, as the quantity of metadata
increases, due to continual testing and other docu-
ment management activities, metadata management
will become important.

Fortunately, the work of W3C on syntax in the con-
text of Resource Description Framework (RDF, [8]),
used already by many for metadata, has led to a use-
ful development that will help solve some of these
problems. Evaluation and Report Language (EARL,
[9]) is a derivative of RDF and has the form:

A asserts that X was compliant with Y on Z date

Such a statement leaves it up to the user, or agent,
to decide on the trustworthiness of such a statement
but makes it possible for a computer to interpret the
statement and, if necessary, act on it. In such a case,
the computer may be using discovery software but
equally, transformation or other applications or even
searching for complementary resources, such as cap-
tions files.

3.2. Matching Resources and Services to Users

Bringing together users and resources, as has been
mentioned, is a bit like dealing with censorship. How
best to do it is probably more of a political issue than
a technical issue, but nonetheless difficult for that.
Technically, the choices relate to the difference
between server-side and client-side solutions. Servers
can restrict what is made available to users:

e during the discovery process;

e at delivery time, or even;

e from within a composite resource that has alterna-
tive content that is intended to be varied according
to a request of the user agent seeking it.

In some situations, users will not want to receive
content they cannot use because they will have
telecommunication constraints that make redundan-
cy expensive in terms of time, money, and in other
ways. In other situations, possibly the same person
will want to receive complete resources, like everyone
else, in order to maintain privacy about their needs.

User agents, acting on the client-side, can modify
requests before making them to a server, or filter what
is received and present only portions to the user.

Client-side technology that immediately pre-dated
RDF, designed for such a purpose, was the Platform
for Internet Content Selection (PICS*, [10]). To use
PICS, a user selects from a range of options made
available on a form by their user agent, and that

4 Later, PICS was associated with censorship, most particu-
larly because it could be used at the proxy level, and so has
not been a ‘popular’ technology.

#DCPAPERS

DC-2002, October, 13-17 - Florence, Italy

information is converted into a numerical represen-
tation to be used by the user agent to control user
presentations. PICS was extended to include seman-
tic and structured values and values for repeated
variables and transformed into RDF.

PICS remains, however, as a technology that might
be useful in this context. The IMS Global Project
(IMS, [11]), a consortium of those interested in
developing tools for education, especially in situa-
tions where a student’s path through the use of
resources and assessment points is to be monitored,
have adopted the approach of using a ‘Learner
Information Profile’. It is the IMS’ intention to add
some accessibility requirements into this profile. This
will, somehow, be matched with resource accessibili-
ty metadata that will be attached to the resource.

3.3. Developing the Vocabularies

Finally, just as with any other classification system,
different organisations will have local purposes and
requirements and will want their metadata to sup-
port those needs. This means that there is a distinct
likelihood of the different agencies wanting to use
different sets of elements to make up their vocabular-
ies for their metadata. One of the factors that makes
it ‘hard’ to work in the field of accessibility metadata
is that there are not already accepted and tested
vocabularies. There are not even keywords in com-
mon usage. Accessibility metadata is a new idea.

W3C WAI, having the most comprehensive set of
criteria for accessibility evaluation, is working
towards a numerical schema for identifying compli-
ance with individual criteria. Such a schema could
provide a useful resource for others who then could
merely pick and choose among the criteria for their
local purposes. It would also promote inter-operabili-
ty of accessibility metadata.

Computer-Useable Metadata

Another quality of accessibility metadata that is
not unique but is challenging, is that this metadata is
designed to be used by both computers and people.
So far, there are not applications waiting to retrieve
inaccessible resources to turn them, on-the-fly, into
accessible resources. The enabling technology is
already developed for this, however. In determining
the metadata formats to be used, it is obviously
important to have this potential in mind, but as it is
not clear what will be required, or more practically,
used, it is difficult to decide what to do about it.

4. Metadata Associations

4.1. Dublin Core and Accessibility Metadata

Finally, determining how the Dublin Core
Metadata Element Set (DCMES, [12]) can be used to
provide accessibility metadata is not yet settled.
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One of the charter aims of the DC-Accessibility

Interest Group [13] is:

¢ to determine the relationship between accessibility
(evaluation and repair) descriptions and DC
descriptions - and report on an appropriate way to
represent accessibility information in DC.

Specific questions to be answered are:

1) Is accessibility a resource discovery issue?

2) What is the relationship between accessibility
(W3C’s EARL) descriptions and DC descriptions?

3) Is it sensible to embed one in the other?

4) Could one provide, as part of DC RELATION,
information about the relationship between equiv-
alent resources?

5) Should EARL schemata be recommended?

There is little debate about the value of accessibili-
ty metadata for discovery although there is some
about how the requirements should be matched with
the resource’s qualities. Accessibility descriptions will
not be about the content of the resource, but rather
one of its qualities. This suggests that it is not DC-
description type information, and so would not be
well located there. Nor does this information make a
lot of sense as DC-format information. It is not about
the format, but how it is used.

The question of whether DC-relation is a good place
for information about equivalent resources for use by
those who cannot access the primary resource is not
so clear. If a resource is well-developed, from the
accessibility perspective, it will have information or
alternative resources correctly embedded or associat-
ed with it, so the use of DC-relation will be the same
in this context as others, to identify something that
may be an interesting alternative resource. Where the
original resource is not well-formed, and the user is
dependent upon the replacement of one element or all
of it by another, not originally associated with the pri-
mary resource, this information should be in the
metadata relating to the primary resource. Otherwise,
where what is required is the use of a different style
sheet, for instance, this will need to be retrieved and
the original resources related to it instead of whatever
was originally proposed. In either case, the accessibil-
ity of the resource will be changed by the effect of this
metadata, and the post-hoc provision of the equiva-
lent element. This information should be closely asso-
ciated with the description of the accessibility of the
primary resources, as it affects it. For this reason, it
makes more sense to have accessibility and alterna-
tive and/or equivalent resource elements co-located.
So it is probably better to have a separate accessibility
element with all this information in it.

EARL descriptions will be RDF expressions but
deciphering metadata in RDF that is well-formed
with clear parsing rules should not present a problem
in a DC environment. One argument for embedding
EARL statements, or other accessibility descriptions,

in DC metadata is the potential for wide-adoption of
accessibility metadata if it is associated with the
incredibly wide-spread DCMES.

If DCMES is seen as a suitable affiliation, or asso-
ciation for accessibility metadata, the question
remains as to how this will work out in practice. It
can not be mandated that people must produce and
use accessibility, or any other, metadata. Nor can it
be predicted with accuracy whether they will. It is
hoped, however, that if the Dublin Core Metadata
Initiative can take the lead on this, with the collabo-
ration of other interested bodies, that whatever is
chosen as the DC-accessibility solution, will be useful
to and popular among others concerned with this
issue.

4.2. The way Forward ...

What seems possible is for those working on acces-
sibility metadata to work together. 2002 has been a
year of integration and currently W3C, IMS and DC-
Accessibility have brought together their activities to
the individual benefit of all groups, as well as for the
general problem.

EARL is reaching maturity, and expected to be pro-
moted as a W3C recommendation by the end of
2002. IMS Metadata specifications, particularly the
Learner Information Profile, designed to be a meta-
data management tool for tracking student progress
and needs, is reaching maturity and also expected to
be ready for recommendation by the end of 2002.

5. Conclusion

Although all metadata standards are ‘hard’ to devel-
op, particularly as their global uptake depends upon
local utility, as well as a number of factors to do with
inter-organisational and international cooperation,
accessibility metadata standards, in particular, are
‘hard’ to achieve.
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