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Abstract

The amendment to Section 508 by the Rehabilitation Act Amendments of 1998 requires that
when federal departments or agencies develop, procure, maintain, or use Electronic and
Information Technology (EIT) they must ensure that the EIT is accessible to federal employees
with disabilities. In addition, the amendment requires that the public, disabled or not, have
comparable access to and use of information and data from federal departments or agencies. As
directed by Section 508, the Access Board set 16 specific standards for "Web-based Intranet and
Internet Information and Applications.”

After the announcement of these standards, many government agencies and private vendors
began to offer technical assistance, training, and software to help determine whether agency Web
sites met the Section 508 requirements and to bring the sites into conformance. However, these
efforts lacked specific guidance on tables and charts with the level of sophistication needed by
the federal statistical agencies.

Frustrated by the lack of guidance and facing a tremendous workload as a result of Section 508,
the FedStats Task Force decided to sponsor a workshop on the mgjor issues facing the statistical
agencies, stemming from the Section 508 standards for Web-based applications. On June 24,
2002, the FedStats 508/A ccessibility Workshop was held. The workshop provided coverage of
the Section 508 requirements concerning tables, charts, and mathematical formulasin
unprecedented depth. In addition, the workshop brought together representatives from all of the
principal federal statistical agencies as well as other government agencies with members from
the disabled, research, and vendor communities.

This paper summaries the motivations for and findings of the workshop. It outlines the issues
facing the statistical agenciesin trying to conform with Section 508 and provides
recommendations by sector to help resolve these problems.



Table of Contents

B F 00 (01 o TR 1
SECHION B0B.......eeiuiiieiiieiee ettt bbbttt e b e st et e s b e e bt s bt e bt et e e et et e benrenbenre s 1
FedStats INterest in SECtION 508.........cccoiiiiiiieieree st sae e 2

JLIE= o= ST 3
The Evolution of Producing and Presenting Datain Tables.........ccccooiiieiinienieieneneeiee 3
Section 508 TahIeS SLaNAAITS........oveiiiiiie e nre s 5
WOrKSNOP FINGINGS.....coeeeiiieie ettt b et ae e b e e nre e 8

@ 0= £ SRR 13
Section 508 Chart SEaNTardS.........coceorerierieee e e s ee s 13
LAY 0T 5 aTe] o T T e 1 g0 S 16

MathematiCal FOIMUIBS .......cc.ooiiiieieeee ettt e et e b et e nne e 17
LAY 0T o] o I T e 1 e S 18

(@0 070t (11 T o RS URRRRN 18

Appendices
A—Workshop Summary: Issues and ReCOMmeNndations............ccoveeveeeeneeneneeseeseesee s 20
B—Workshop Summary: Recommended Actions by Sector..........coovevvieninin s, 24
(@A o 16 10] 0 a0 1= o - U 26
D—List of Vendors Participating in the WOrkSNOop .......ccccoeeiiiiniieneneneee e 28

E—ACCESSIDI ity RESOUICES........oiuiiiieeieciese ettt sr e nne e e nneenes 29



On June 24, 2002, the one-year anniversary of the implementation of Section 508, the FedStats
Task Force of the Interagency Council on Statistical Policy held a 508/A ccessibility Workshop.
The workshop was unique in several respects. First, it provided coverage of selected Section 508
requirements in unprecedented depth from a statistical perspective. Second, the workshop
audience included representatives from the full spectrum of groups concerned with Section 508:
over 40 different government agencies were represented, along with members from the disabled,
research, and vendor communities.

This paper summarizes the motivations for and findings of the workshop and provides a roadmap
for future work and research. It lists the issues raised at the workshop, with recommendations for
future activities aimed at solving them. One of the primary issues raised was the need for clear,
definitive standards for tables. As aresult, the FedStats Task Force plans to publish a
recommended implementation of Section 508 as it pertainsto statistical tables. In addition, many
issues require more research. The FedStats Task Force will consider issuing a recommendation
for future research on a more robust and flexible attribute scheme to better facilitate the
accessibility and usability of tables.

Background

Section 508

On August 7, 1998, President Clinton signed into law the Rehabilitation Act Amendments of
1998. The amendment to Section 508 requires that when federal departments or agencies
develop, procure, maintain, or use Electronic and Information Technology (EIT) they must
ensure that the EIT is accessible to federal employees with disabilities. Section 508 also requires
that all members of the public, disabled or not, have comparable access to and use of information
and data from federal departments or agencies. Section 508 encompasses various means for
disseminating information, including computers, software, and electronic office equipment. It
appliesto, but is not solely focused on, federal pages on the World Wide Web.

Section 508 directed the Architectural and Transportation Barriers Compliance Board (known as
the Access Board) to set standards for the various information technologies. On June 25, 2001,
the stanldards set by the Access Board became a part of the Federal Acquisition Regulations
(FAR).

The Access Board outlined 16 specific standards concerning “Web-based Intranet and Internet
Information and Applications,” drawing on the Web Content Accessibility Guidelines devel oped
by the Web Accessihility Initiative (WAI) of the World Wide Web Consortium (W3C).? Many
of these provisions focus on access to computer-based information for people with vision
impairments. Such users often rely on assistive devices, such as screen readers, which trandate
information into automated audible output, and refreshable Braille displays. Certain conventions,
such as verbal tags or identification of graphics and format devices, like frames, are necessary so
that these assistive technologies can “read” them for the user in a sensible way.

! See http://www.section508.gov/index.cfm?FuseA ction=Content& | D=13.
2 See http://www.section508.gov/index.cfm?FuseAction=Content& | D=12#Web.



With the issuance of the FAR, federal agencies began to grapple with how they would meet the
Section 508 requirements. The Access Board, the General Services Administration, and many
others provided technical assistance and training. Vendors began offering software to determine
whether agency Web sites met the Section 508 requirements and to bring sites into conformance.

FedStatsInterest in Section 508

FedStats is the interagency Web portal to statistics produced by agencies of the United States
government. It was created at the direction of the Interagency Council on Statistical Policy,
which is composed of the 14 principal statistical agencies and headed by the Chief Statistician of
the United States. The FedStats Task Force oversees the FedStats Web site and sponsors
activities concerning the use of the Internet and related technologies by the statistical agencies.
In particular, FedStats focuses on issues common to the statistical agencies that would be better
addressed collectively rather than individually.

At aFedStats Task Force meeting early in 2002, a discussion of common issues identified that
many agencies were having trouble meeting the Section 508 standards—particularly the
requirements that apply to tables and charts. The agencies were frustrated by the lack of guidance
on tables and charts and with the level of sophistication that they needed. Examples offered up
by various organizations were too simplistic, focused on look-up rather than data tables, and
were inconsistent not only across organizations but within organizations as well. These issues
also tended to get cursory treatment at the various Section 508 training sessions available to
federal agencies. Because of the large volume of tables produced by the statistical agencies,
implementing the standards represented a tremendous workload. Agencies needed solutions
before investing resources in making their Web sites conform to Section 508.

Asaresult of this discussion, the task force decided to sponsor a workshop on the major issues
facing the statistical agencies, stemming from the Section 508 standards for Web-based
applications. The task force designated a planning committee for the workshop. In planning the
workshop, the committee was acutely aware of the fact that although management was very
focused on meeting the Section 508 requirements, broader issues concerning accessibility and
usability extended far beyond the 16 points of Section 508. Therefore, the committee tried to
balance the workshop’ s program in both respects. The initial plans for the workshop included a
much broader agenda, but as the depth of the sessions increased, it was necessary to limit their
breadth to the core issues unique to the statistical agencies. In the end, tables and charts became
the focus of the workshop, with some time spent on mathematical formulas, because of their
prevaence in the presentation of statistical research. However, it was felt that thislast topic was
one that would be tackled by the larger scientific community as well.

The committee also recognized that solutions to the problems faced by agencies would require
the attention of the disabled, research, and vendor communities in addition to the government.
All of these groups, working in concert, were needed to help agencies resolve the problems they
were facing and to advance how accessibility will be dealt with in the future.



On June 24, 2002, the one-year anniversary of the implementation of Section 508, the FedStats
Task Force held its 508/Accessibility Workshop.® The workshop provided coverage of the
Section 508 requirements concerning tables, charts, and mathematical formulas. Over 150 people
attended the workshop, including representatives from all of the principal federal statistical
agencies as well as many other government agencies. In addition, members from the disabled,
research, and vendor communities were represented.

Tables

Tables of numbers are the primary product of the statistical agencies, and they produce those
tables in vast quantities. For example, the annual Satistical Abstract of the United States alone
contains over 1,900 tables—that isjust asingle publication in agiven year. Multiply that by the
number of statistical agencies, the number of publications produced by each of those agencies,
and the various frequency with which those documents are produced—daily, weekly, monthly,
annually—and the number of tables quickly soars into the thousands, if not the millions.
Statistical tables are often quite large and complex, displaying many concepts and measures as
well as appropriate metadata. From years of experience in disseminating tablesin print, agencies
have developed fairly standardized presentation methods to make statistical tables easier to read
and understand.

The Evolution of Producing and Presenting Data in Tables

Until the mid-1990s, printed documents were the primary medium for publishing statistical data.
Even now many tables are formatted using a Government Printing Office style created in the
1940s to allow typesettersto easily align numbers for printing.

Then the proliferation of desktop computers changed tables in two important ways. First, the
advent of desktop publishing meant that agencies could start moving away from a style driven by
the demands of typesetting and could instead focus on presenting their datain a way based more
on human visual perception and better utilize the inherent patterns present in the data. Second,
the development of computational tools moved numbers into a different realm—spreadsheets
that maintained the computational properties of the numbers became a common, and often
desired, publishing format.

Although the technology has changed substantially over the past few decades, the overall
production process has not experienced asimilar evolution. For many agencies, production still
ultimately requires putting ink to an 82" x 11" sheet of paper. As aresult, the basic structures
and file formats for tables are still based on the production of a printed document.

Recently, with the advent of the Internet as a viable means of dissemination, statistical agencies
have begun presenting their tablesin avariety of electronic formats, such as those described
below.

3 See http://workshops.fedstats.gov/FS508Workshop.htm for complete workshop materials.



ASCII Text. Thiswas one of the earliest electronic formats agencies used to disseminate their
tables. Based on original computer output, text tables rely on spaces or tabs to create their
formatting. This raw-text output has been published directly for many years by federal agencies
and has also been used as input for desktop publishing systems. ASCII text can be easily
embedded in Web pages by simply enclosing the formatted output in apair of <pre> tags.
Although they present data in visually ordered columns and rows, ASCI| text tableslack atrue
table structure.

Portable Document Format (PDF). The first new solution in moving to electronic distribution
was provided by Adobe Systems, Inc., with the Portable Document Format (PDF). That format
allowed agencies to create electronic replicas of their paper documents that could be viewed on
most platforms using the free Adobe Reader®. This solution was widely adopted because of its
ease of implementation as part of the printing process and the similarity of its output to the
agency’s printed product. However, the underlying structure of data tablesis not maintained. For
example, when using the free reader, data that are copied from atable in a PDF file and pasted
into a spreadsheet are not automatically placed into individual cells so that they may be further
analyzed and manipulated. In addition, the order of the data is scrambled so that the data cannot
be parsed into a proper table.

Spreadsheets. Because of the computational properties of numbers, many statistical agencies
have been preparing and disseminating data in spreadsheets. Before the Internet, these
spreadsheets were used in the desktop publishing process and distributed on diskette or

CD-ROM to expert users. Many agencies now provide spreadsheets on their Web sites for
downloading and use in spreadsheet software. There is considerable variation in the types of files
used (such as Excel, Lotus, Comma Separated Variable (CSV), and tab delimited), the
complexity of the files, and the metadata provided.

Hypertext Markup Language (HTML). HTML is atagged based language that forms the basis
for most Web pages. It includes a suite of tags for formatting tables. Although meant for use with
datatables, these table tags are also often used for page layout, because of deficienciesin early
versions of HTML.

Early venturesinto HTML frequently required that tables be coded by hand—not a small
undertaking. In the simplest HTML tables, apair of <t r> tags defines each row, and pairs of
<th> or <td> tags define cells within that row and indicate the cell's role as a header or data.
For example, arow in atable with arow stub and two pieces of data would be coded as follows:

<tr>
<th>States</th>
<td>42</td>
<td>8</td>
</tr>

However, additional tags and attributes are often included. Therefore, even asmall, ssimple table
resultsin many lines of code.



Improved tools to prepare HTML tables, including conversion modules built into desktop
publishing packages, have eased the task somewhat; consegquently, more and more tables are
being presented in this format. However, many of these conversion algorithms produce invalid
HTML that often includes proprietary tags, requiring that the files still be finished individually,
by hand.

Section 508 Table Standards

Section 508 requirements for Web presentation of tables are primarily aimed at making the
content accessible to the visually impaired, who access computer-based information using
various assistive products. Thistechnology is used for accessing not just Web-based information
but all computer-based information. Because these products read pages from top to bottom and
left to right, any meaning conveyed solely by visual formatting is lost.

As discussed above, ASCII text tables and tables in PDF documents do not inherently maintain
the structure of atable. Therefore, assistive devices treat them no differently than lines of text,
simply reading them left to right, down the page; the listener cannot associate the numbers with
the appropriate labels.* However, tables in spreadsheets and properly coded HTML that uses the
suite of table tags do maintain a column and row structure. Therefore, assistive technologies may
leverage this structure to provide more meaningful output.

Two of the 16 Section 508 standards for Web-based applications apply to tables presented in
Web formats:

(9) Row and column headers shall be identified for data tables.
(h) Markup shall be used to associate data cells and header cells for data tables that
have two or more logical levels of row or column headers.

In other words, the user must be able to associate data in a cell with the appropriate column and
row labels.

HTML. For HTML tables, the markup required depends on the complexity of the table. Three
different levels of markup are included in the HTML 4.01 Specification.

The simplest tables have one level of column headers immediately above the data to which they
refer and one level of row stubs to the left of the applicable data (see Figure 1). Because these
headers are placed in the same column or row as the data, making the required association is very
easy—they ssimply must be identified as headers, using <th> tags. With the proper tagging,
screen readers may render the first row of the table in Figure 1 as “ Age, 65-69; 65-69,

* The accessibil ity of PDF tablesisdiscussed in “Section 508 Compliance Assessment of the PDFs Published by the
Statistical Compendia Branch of the United States Census Bureau” prepared by Computer & Hi-tech Management,
Inc., October 11, 2001, and available at http://workshops.fedstats.gov/BOC508A ssessment.pdf. Adobe is working
on this deficiency and has made progress with simple tables. For complex tables, it has not been achieved at this
time.



Percentage poor, 8; 65-69, Percentage near poor, 4.” Therefore, the user knowsthat “8” is
associated with the row category “65-69” and the column category “Percentage poor.”

Figure 1.
Table 1. HTML code snippet for the table
Poverty status, by age, 2000 ¢ Column headers:
<tr>
Percentage Percentage ¢ < <th class="stubHeading">Age</th>
Age poor near poor <th>Percentage<br />poor</th>
65-69 8 4 L <th>Percentage<br />near poor</th>
70-74 10 6 ; </tr>
75-79 11 7 First data row:
80-84 12 8 <trs>
85 or older 14 12 4 <th class="stub0">65-69</th>
<td>8</td>
~ <td>4</td>
</tr>

However, tables with two or more levels of headers pose a greater chall enge because the headers
do not have a predictable placement relative to the data. For tables that have no more than two
levels of column headings or row stubs, these associations may be made by specifying groups of
rows or columns to which a header applies. However, such groupings cannot be nested.
Therefore, for the most complex tables, those with more than two levels of column headers or
row stubs, the relationships must be individually coded into every cell (see Figure 2). Each
column and row header isfirst labeled with a unique identifier using the 14 attribute. The
relevant identifiers are then included in alist and associated with each data cell using the
headers attribute. As one would expect, adding id and headers attributesto every cell ina
table is not only tedious, but it also significantly increases the file' s size.




Figure 2.

Tableb.
Characteristics of homicidesin 1985

Number of Percent f homicide victims by --
homicide Race Gender
Agency by State victims Whige \ | Black Other Male Female
Alabama ‘\!E\
City <
Birmingham Police Dept . 79.2 0 833 16.7
Arizona
City
Phoenix Police Dept 89 852 114 34 71.6 284
Tucson Police Dept 32 87.5 9.4 31 71.9 28.1
California
City
Fresno Police Dept 46 783 174 4.3 68.1 31.9
Long Beach Police Dept 63 683 270 4.8 714 28.6
County
Kern County Sheriff Dept 34 81.6 132 5.3 73.2 26.8

Sample code for first level of column headers:
<tr>
<th class="stubHeading" rowspan="3" id="agency">Agency by State</th>
<th rowspan="3" id="number">Number of homicide victims</th>

<th colspan="5" id= >Percent of homicide victims by --</th>
</tr>
Sample code for the data cell
that contains 20.8:

<td headers="AL City Birm race w">20.8</td>

Spreadsheets. Spreadsheets are often considered to be potentially accessible because the cell
address relates to columns and rows, allowing navigation and association; however, complex
associations cannot yet be made. Screen readers read cell-to-cell based on how the user
navigates. In a simple spreadsheet the |abels are at the top of the columns or in the first row (see
Figure 3). For example, the labelsfor datain cell B4 arein cell B1 for the column label and in
cell A4 for the row label.

Figure 3.
A B C D
1 |Labe | Label | Label | Label
2 |Lebel | # # #
3 |Lebel | # # #
4 |Label | # # #




Frequently, tables presented in spreadsheets have additional information in the first several rows,
so the user cannot presume in which cell the labels will start. When column labels are entered
into more than one cell, or cells are joined to show visua hierarchical relationships, the
relationship between the cells involving data and those involving labelsis not easily handled by
simple navigation.

Summary. With the advent of the Internet, many new means of distributing tables became
available to statistical agencies. Some of these methods produced things that looked like tables
but did not actually maintain the underlying table structure. However, two methods—HTML and
spreadsheets—do maintain the inherent structure of the table. As aresult, the structure can be
leveraged to associate the data with applicable labels. Although the theory behind making these
associationsis rather intuitive, the methods for doing so are not clear cut.

Workshop Findings
| SSUE: Thereisno agreement on how to mark up tables.

Many coding alternatives were presented at the workshop, but the bottom line echoed by all the
presenters was to “ code to the standard.” However, “the standard” is rather sketchy. Both the
W3C and the Access Board offer examples of coding, but those examples are not instructive for
several reasons:

e They are not complex statistical tables but rather illustrate markup for smple address lists,
expense reports, schedules, or price lists more commonly found on the Web. Such tables
are generally more accessible to the visually impaired, because users are seeking one
address, a particular expenseitem, atime, or aprice.

e They areinconsistent both within individual organizations and across organizations and
do not always comply with the HTML 4.01 Specification. For example, in one place the
sample may use <th> only on column headers, whereas in other places that tag is also
used for row stubs. As the tables get more complex, the samples of markup diverge even
more.

Many participants at the workshop expressed frustration with the lack of specific directions.
They are looking for exact guidance on what is expected as it pertainsto the type of material they
are dealing with and are not finding definitive answers.

Recommendation: In the absence of any definitive standards, the federa statistical
community should develop a recommended implementation for tagging statistical tables
for accessibility.



| SSUE: Assistive devicesinterpret varioustagsinconsistently.

A divide currently exists between what “works’ and the standard. The various assistive devices
interpret the code in avariety of ways.®> Coding for one device, or one particular version of a
device, islikely to result in improper rendering in another tool or in the same tool in the future.

Many agencies use assistive devices to test their coding. Sighted users often obtain screen
readers and listen to the results to gauge their conformance with the standards. This practiceis
problematic in two ways. First, the currently inconsistent aural rendering of content produces
inaccurate results—it should not be relied on as a method for verification. Second, as generally
novice users of assistive technologies and with no experience of relying solely on aural
renderings for information, sighted users lack the appropriate experience and background to
make an appropriate judgment of accessibility—an accurate test requires evaluation by an actual
user of the assistive device.

Recommendation: In the long run, technology is expected to converge with the standards
so that all devices will produce similar results from the same tags. Additionally, creating a
recommended implementation, as discussed above, should not only speed this process but
also allow the development of more robust validation techniques—eliminating the
reliance on testing pages with assistive devices.

| SSUE: Current technology does not allow visually impaired usersto use the data as
intended.

Statistical tables are generally produced to allow users to make comparisons between numbers,
to find logical visual patterns in the data, or to look up a specific piece of information. The
current technology allows visually impaired users to perform only the last task easily. Evenif all
the statistical tables produced by the federa statistical agencies were properly marked up, itis
doubtful that users needing such assistance could use most of them as they were intended. By
rendering cells sequentially, assistive devices—particularly screen readers—make it impossible
for usersto compare cells that are not adjacent. Furthermore, the markup is not extensive enough
to describe the often complex relationships among headers (parent and child, siblings, etc.).

Recommendation: Additional research needsto be conducted into how to provide better
usability to the visually impaired. New types of assistive technology that rely on senses
other than hearing may be needed. Additional markup tags and methods may also be
needed, particularly to provide information about the rel ationships between headers.
Additionally, there may be differencesin how people who have never had sight and those
who were once sighted perceive tabular information. Therefore, their accessibility needs
may be very different.

® “Maki ng 508 Conforming HTML Tables. How Assistive Devices Handle Properly Tagged Tables,” Ken Nakata,

Department of Justice, and Doug Wakefield, Access Board, PowerPoint presentation,
http://workshops.fedstats.gov/Nakata Fedstats.ppt.



| SSUE: Large, complex tableson the Internet may not be usable to the disabled or other
users.

The Internet has expanded the audience for statistical content in ways never dreamed of by the
agencies. Thetraditiona audience of the statistical agencies used to be arelatively limited
number of subject-matter experts. Now, every home with a computer and a modem can access
the tremendous store of information held by the federal statistical system. Instead of being a
paradigm of mediated inquiry, the statistical agencies are quickly moving to a self-serve,
sometimes customized, delivery system.

Many of the participants at the workshop who were not users of statistical agency products
guestioned why the agencies needed to produce so many large, complex tables. They wished for
simpler, easy to understand tables or alternative presentations.

To facilitate print publishing and minimize costs (of both publishing and mailing), tables are put
through many contortionsin order to fit as much data and metadata as possible on each page.
Theresults are large, complex data tables, which are now expected by some users and often are
responsive to legidative requirements. Only when the original data source or native publishing
format was in a convenient electronic form did tables reach the Web. Unfortunately, what works
on paper is not necessarily the best way to present information electronically. In an optimal
world, agencies would present datain a variety of formats to best fit each medium of
distribution, but because of limited resources and customer expectations, that may not be
possible.

Recommendation: Research needs to be done on the best methods of presenting
numbers electronically to facilitate their intended use, while still meeting any preexisting
user expectations or legislative requirements. New publishing paradigms are needed for
the Web as the limits of paper are removed. However, the ability to also produce a print
product must not be compromised as a resullt.

| SSUE: Making tables accessible should not make them less usableto sighted users.

Statistical agencies have developed techniques to make tables more usable to sighted users. For
example, many use white space to group similar items, to highlight patterns in the data, or make
it easier for usersto locate particular numbers. However, some screen readers stop when they
reach a blank cell.

Metadata is often provided in footnotes to rows, columns, or particular pieces of data. To keep
the visual patterns clear, footnotes on data may appear in an adjacent cell. Additionally, notation
for the type of measure (%, months, etc.) may appear only with the entriesin thefirst row of a
table. However, these techniques often pose problems for screen readers because there is no way
to associate such metadata with its respective data.

The extra markup required to make tables accessible results in large files that take along time to
download from the Internet. Lack of speed, including slow download time, is one of the major
complaints voiced by Web users. The extra, unnecessary coding that results from conversion
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tools provided in authoring software compounds this problem. To address this issue, one agency,
for example, provides users with text tables embedded in HTML which include alink to an
accessible HTML version of the same table.

Recommendation: More tagging options should be provided to instruct assistive devices
to skip markup intended for sighted users. This should permit agencies to present tables
that are both useful to the sighted as well as accessible. Techniques for associating
footnotes and other metadata with data cells also need more devel opment. Additional
research needs to be done on how to improve markup without substantially increasing file
size.

| SSUE: Meeting the 508 standar dsfor large, complex tables poses a r esour ce problem for
statistical agencies.

Today, the statistical agencies are faced with increasing demands:

e To make more data available,
e To makeit available more quickly, and

e To makeit available to more people, many of who are not part of the traditional audience
for statistics.

At atime of decreasing funding, agencies are struggling to find the resources necessary to meet
the needs of new users, including those with disabilities.

Visually impaired users who would benefit from the markup required for accessibility make up a
relatively small portion of the statistical agencies’ customer base. The Census Bureau estimates
that in 1997 there were 1.8 million people age 15 or older in the United States who were blind,
approximately 0.6 percent of the population.® In 1994 the National Center for Health Statistics
estimated that 517,000 people used some type of vision assistance device, including 59,000
people who used Braille.” (At the time, the number indicating computer use was too small to
produce statistically reliable estimates.) Clearly, many more people with and without disabilities
are using computers today. According to Freedom Scientific, “JAWS® for Windows s the

world’s best selling screen reading software, exceeding 78,000 users worldwide and growing.”®

The work needed to properly tag complex tablesis considerable. At the time of the workshop,
none of the desktop publishing or authoring tools could make the associations needed in order
for the HTML trandations to be accessible. Markup had to be added through other software,
such asatext or HTML editor or an accessibility remediation tool. Thiswork is often done one
table at atime and frequently one cell at atime. The Census Bureau estimated that it would take

® Americans With Disabilities 1997, U.S. Census Bureau, The Survey of Income and Program Participation.

" Trends and Differential Use of Assistive Technology Devices: United States, 1994, by J. Neil Russell, Ph.D.,
Gerry E. Hendershot, Ph.D., FeliciaLeClere, Ph.D., L. Jean Howie, Division of Health Interview Statistics, and
Michele Adler, M.P.H., Office of the Assistant Secretary for Planning and Evaluation, Advance Data, NCHS,
Number 292, November 13, 1997. Available at http://www.cdc.gov/nchs/data/ad/ad292.pdf .

8 See http://www.freedomscientific.com/fs_about/history.asp.
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1Y% person-years to properly tag al of the tablesin the Statistical Abstract of the United Sates.”
At the time of the workshop, only afew tools existed to assist agencies in adding this markup.
Since then, severa vendors have improved their products and added new capabilities, but this
new technology has not yet proliferated.

Given the volume of tables produced by the statistical agencies, the costs of conformance are
significant. Because the size of the audience and the benefits to other groups are small, the
agencies are hard pressed to make a business case to invest what is needed. Therefore, agencies
are looking for cost-effective ways to meet the Section 508 mandate. Several agencies presented
automated sol utions that they had developed.™

Recommendation: Vendors that produce remediation tools and authoring software should
focus on how their products can support batch processing and further automation of the
tagging. Since the workshop, many vendors have made great strides to improve their
products’ ability to tag complex tables. It is hoped this trend will continue so that more
programs, particularly the authoring tools, will have built-in support for 508 table tagging.

In addition, research needs to be done on how such tagging might also be used to help
sighted users. For example, the tags combined with Extensible Markup Language (XML)
might be leveraged to assist people searching for datain tables. This approach could
facilitate the use of natural-language queries. Such additional benefits would improve the
likelihood that agencies would make the needed investments.

| SSUE: No methods exist to validate the quality of markup for accessibility.

Although remediation tools are available that can check for the existence of attributes, they are
unable to make any qualitative assessment about those attributes. When markup is added cell by
cell, it isvery easy to put in an incorrect value for a headers attribute. In addition, many agencies
depend on contractors to provide tables with valid markup but have no method for quickly
checking the tables submitted—reviewing the code must be done line-by-line, making it a
difficult and time-consuming task.

Recommendation: It is hoped the vendor community will provide new software to assist
in validating the markup. Since the workshop, some vendors have added this capability to
their software. Additional ways for adding associations to the data, as recommended
above, could also provide a means for automated validation.

9 “Level-of-Effort Analysis for Conversion of Statistical Tables Published in the Statistical Abstract into HTML that
Complies with Section 508 Accessibility Requirements,” prepared for the United States Bureau of the Census's
Statistical Compendia Branch by CHM, Inc.; July 19, 2002. Available at http://workshops.fedstats.gov/

BOCLevelof Effort.pdf.

10« Automating XML to HTML Transformations,” Steve Ferg, Systems Analyst, Bureau of Labor Statistics,
http://workshops.fedstats.gov/Ferg.ppt; “Regular Expression and Scripting Techniques for Tables,” Laurie Brown,
Webmaster, Office of Policy, Social Security Administration, http://workshops.fedstats.gov/Brown/tabletalk.html;
and “Generating Tagged Tables with ColdFusion,” Tim Kearley, Computer Specialist, Bureau of Justice Statistics,
Department of Justice, http://workshops.fedstats.gov/K earley/K earley.htm.
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Charts

In addition to tables, the federal statistical agencies commonly produce statistical charts and
maps. These depict everything from the growth in Gross Domestic Product (GDP) to the
proportion of the population in various age groups. Statistical charts are geometric
representations of the data that present the big picture, highlight a point, or reveal arelationship
not obviousin atable of data. Just as a picture is worth a thousand words, a statistical chart may
summarize thousands of data points.

Section 508 Chart Standards

The standards included in Section 508 for the presentation of charts on the Web are also aimed at
making the content accessible to the blind. Charts are presented in a variety of graphical formats,
which do not naturally contain text equivalents that can be read by assistive devices.

One of the 16 Section 508 standards for Web applications concern non-text elements, including
pictures, diagrams, charts, and maps:

() A text equivalent for every non-text element shall be provided (e.g., via“at”,
“longdesc”, or in element content).

This provision requires that when an image is used to represent content, the image must have a
text description accompanying it that explains the meaning of the image. There are several
methods for providing the text description so that assistive technology devices can recognize it.

The easiest way isto simply include it in the page in the surrounding context. Figure 4 isan
example of contextual presentation from the Bureau of Justice Statistics Web site:

Figure 4.

Property crimerates continueto decline
Property crime rates

Adjusted victimization rate
per 1 000 households
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The HTML would be as follows:

<p>Property crime rates continue to decline</p>
<img src="image/prop.gif">

Another way to convey thisinformation isto include it in the tag used to insert an image
referencein an HTML page. Thistag can accept an alt attribute that contains a text description
of the nontext element. (Although technically an attribute included in the image tag, such coding
istypicaly referred to asan “ALT tag.”)

The following code inserts the above chart into the HTML page and includes a description of the
chart contents:

<img src="image/prop.gif" alt="Property crime continue to
decline, 1973-2000">

When a screen reader encounters this code, it reads the description in the a1t attribute to the
user. This method is generally used for short descriptions: many browsers limit the length of the
text displayed from thistag. Adding ALT tagsto imagesis not a difficult task. Many of the 508-
remediation packages will prompt the user for a description when an image has been included
without an alt attribute. Newer versions of Adobe Acrobat® and some authoring tools also
provide a method to include a text description in their files. Of course, the software cannot assess
the adequacy of the description. For many contemporary browsers, the text in the alt attribute
is also displayed on the screen when a user mouses over the image, making proofreading of the
descriptive text relatively easy.

Statistical charts, however, usually require more descriptive information than this to convey what
is presented. For longer descriptions, a separate HTML file is used and may be linked from the
image in several ways:

e Alink anchored on a“D” and inserted after the graphic (commonly known as a D-link),
e A link anchored on the chart itself, or
e The longdesc dtribute in theimage tag, such as

<img src="image/prop.gif" longdesc="prop.htm">
(not yet universally supported in browsers or assistive devices).

Figure 5 is an example of achart from the Social Security Administration’s Web site and its
associated the long description, which is contained in a separate file.
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Figure5.
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Text description:
Changein median income, by marital statusand race, selected years.

Thisline chart shows the change in median income in year 2000 dollars for married couples, nonmarried
persons, whites, and blacks from 1962 to 2000. Income for married couples remained fairly level from 1962
to 1967 ($16,339-17,390). It then sharply increased to 22,781 and continued to steadily rise with some dlight
ups and downs until leveling off at 31,188 in 2000. Income for nonmarried persons began at $6,422 and rose
very slowly to $12,715. For white persons, the 1967 amount,of 9,806, rose to 13,802 in 1971. It continued to
rise without much fluctuation to 19,790 in 2000. The amount for black persons began at $6,929, rose owly,
and ended with a sharp increase to 12,333 in 2000.

Many statistical siteslink the charts to the datain atable or list. This presentation works well for
chartsthat have few data points, like pie or bar charts. However, it does not replicate the
summarization provided by a chart based on many numbers.

For materials prepared one at atime by agency staff or contractors, providing text descriptionsis
not difficult. However, many agencies are providing dynamic charting capabilities. New
products are available to create descriptions for dynamic charts. The National Cancer Instituteis
using such aproduct with their Atlas of Cancer Mortality Web site

(http://cancer.gov/atl asplus).™

11 “Using Section 508 Compliant Graphics on the Web,” Dan Grauman, Information Technology Specialist,
National Cancer Institute National Cancer Institute, NIH, PowerPoint presentation
http://workshops.fedstats.gov/Grauman.ppt.
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In addition, some screen readers now allow users accessto alist of linksincluded on agiven
page. As aresult, devel opers must take additional carein labeling and differentiating their links,
such as D-links, so they are still meaningful when taken out of context.

Although text descriptions help to make graphics more accessible to those who are blind, users
with low vision face different challenges in accessing graphics. Current graphic formats do not
maintain underlying structural information about the image. As aresult, users of screen
magnifiers are presented with distorted, pixilated images rather than anicely scaled version of a
graphic. The Scalable Vector Graphics (SVG) format will address this limitation and should
provide other support for accessibility aswell.*?

Workshop Findings
| SSUE: What should the text alternativefor a statistical chart include?

As discussed above, agencies are providing everything from minimal ALT tags to far more
extensive descriptions of charts. In some instances, atable of the datais provided. Although all
of these may meet the letter of the law, it isunclear if they meet the intent of the law to explain
the meaning of the image. In some instances, the provision of large amounts of datain tablesis
not equivalent in purpose to showing the “big picture” that is the purpose of a graphic.

Recommendation: Advice from the disabled community is needed to determine what is
useful. Additional research may be needed to determine what constitutes an equivaent or
alternate description.

| SSUE: What ar e acceptable alternatives for content that cannot be made truly accessible,
like maps?

Some content, like maps with data and topographical symbols, contain too much datato
summarize. Their value depends on special relationships not easily conveyed verbally. Several
agencies provide atelephone number inthe ALT tag for disabled usersto cal if they need the
content explained. It isunclear if thisis an adequate response or if there are other options.

Recommendation: The Access Board should provide agencies with additional guidance
on this matter. The disabled community should provide guidance on what assistance
would be helpful in lieu of an accessible alternative.

| SSUE: Existing assistive technology isnot well suited to the presentation of statistical
graphics or maps.

The current standards are intended to make Web pages accessible to assistive technologies that
are based on text communicated by speech or Braille. Other assistive devices, including atactile
browser and an audio graphing calculator (where curves were rendered by the varying pitch of a

12 See http://www.w3.0rg/ TR/SV G-access for more information.
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sound), were demonstrated at the workshop.*® These devices rely on different means than the
text-based technologies to communicate information. Such alternatives may be superior in
conveying graphical content; however, the small customer base for such technologies has limited
their development by commercial firms,

Recommendation: Additional research is needed to determine the most appropriate
technologies for graphical displays. Also, there may be differencesin how people who
have never had sight and those who were once sighted perceive graphical information.
Support for research and development of new technologies may need to be provided in a
manner similar to that used for “orphan drugs.”

| SSUE: Current graphic formats do not maintain underlying structural image infor mation.

Because currently supported graphic formats store information simply as a matrix of colored
pixels, structural information islost. As aresult, that information cannot be used to clearly scale
the image for users with low vision or for other assistive purposes.

Recommendation: Authoring tools, browsers, and assistive devices need to support SVG
as soon as possible. Authoring software must alow the incorporation of information that
may be used to enhance accessibility. Additional research is also needed to develop
techniques for leveraging the structural information contained in the SV G format to make
graphics more accessible.

M athematical Formulas

Statistical agencies, like many agencies involved with scientific endeavors, use mathematical
formulas based on notation that is not in the regular ASCII character set. Most agencies present
formulas on Web pages as images. Therefore, the same requirements that apply to charts apply to
formulas; atext rendering of the formulathat can be read by a screen reader must be provided.
However, writing complex formulas out in English is not avery elegant or usable way of
presenting the information. In addition, although this method addresses the needs of blind users,
it does not address the challenges faced by those with low vision. For example, an older user
may need only to enlarge the font size on his or her browser in order to use the Web, but an
equation that isinserted as an image will not scale proportionally with the text around it (see
Figure 6).

13 See http://www.viewpl ustech.com for more information.
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Figure 6.

The relationship is summarized by the
following equation:

Z=oax+py+e

Where the coefficients. and s represent...

Another method for presenting formulas on Web pagesis MathML, an application of XML
developed by the W3C. MathML can be used to encode both the presentation of mathematical
notation for high-quality visual display and the mathematical content for applicationsin which
semantics are key, such as scientific software or voice synthesis. MathML uses atag set to
identify the appropriate notation. Currently, only Netscape, Mozilla, and Amaya can display
MathML directly. However, there are several add-on software packages that can enable MathM L
display in other popular browsers. At the time of the conference, none of the assistive devices
were supporting MathML.

Workshop Findings

| SSUE: Browsersand assistive devices do not yet fully support MathML, hampering the
easy communication of formulas.

MathML isthe standard for the presentation and communication of formulas. It is not yet
universally supported in browsers or assistive devices. Without MathML, agencies must insert
the formulas graphically and provide an aternative text description.

Recommendation: Clearly, MathML isthe way that formulas will be presented on the

Internet. It isimperative that the browsers and assistive technologies incorporate this
standard. The statistical agencies should begin to tag their formulas using MathML.

Conclusion

Based on the attendance and attentiveness of the workshop participants, there is great interest in
finding ways to meet the Section 508 requirements as they relate to statistical material. First and
foremost, agencies are looking for clear guidance in what is needed to meet the requirements.
Even though they are very willing to make their content conform, they often face serious
resource constraints. Additionally, the federal statistical agencies recognize that just meeting the
minimum requirements falls short of the ultimate goal: to make statistical content usable for all.

Overall, the workshop was a good first step. It succeeded in drawing attention to the problems
the agencies were having. Since the workshop, there has been progress. Technology has solved
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some of the problems, such asincreased support for MathML. Several software vendors
responded with improvements to their products that specifically answer the needs of the
statistical agencies. In addition, several agencies have developed and implemented automated
solutions.

However, more discussion with the disabled community is needed to ensure that the
implementation methods selected meet the needs of that community. Additional researchis
needed to make statistical content usable to the disabled, to identify new ways of presenting
statistics, to determine how these requirements could be leveraged to help sighted users, and to
develop new methods for presenting statistical content to the disabled.
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Appendix A
Workshop Summary: Issuesand Recommendations

Tables

Statistical agencies produce thousands, possibly millions, of tables. The Section 508 standards
require the identification of header information and its association with the datain each cell. The
simplest tables have only one level of headers, placed in the same column or row as the data to
which they refer. Such headers only need to be identified using <th> tags for assistive devices
to properly associate them with the applicable data. However, complex tables, those with two or
more levels of headers, require a significant amount of additional coding to make such

associ ations because the headers do not have a predictable placement relative to the data. The
Fedstats 508/A ccessibility Workshop identified the following issues and recommendations
concerning tables:

| ssue Recommendation

There is no agreement on how to The federal statistical community should develop a
mark up tables. recommended implementation for tagging statistical
tables for accessibility.

Assistive devices interpret various Technology is expected to converge with the

tags inconsistently. standards. Recommended implementation should
speed this process.

Current technology does not allow Additional research on how to improve usability for

visually impaired users to use the the visually impaired.

data as intended.

Develop new kinds of assistive technology.

Develop additional markup tags and methods.

Large, complex tableson the Internet  Research the best methods of presenting numbers
may not be usableto thedisabled or ~ on acomputer screen.
other users.

Develop new publishing paradigms for the Web.
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| ssue Recommendation

Making tables accessible should not
make them less usable to sighted
users.

Develop tagging options that will skip markup
intended for sighted users.

Devel op techniques for associating footnotes and
measurement notation with cells.

Research how to do markup without increasing file
size.

M eeting the 508 standards for large,
complex tables poses aresource
problem for statistical agencies.

Software vendors should focus on how their
products can support batch processing and
automation.

Research how tagging might be used to help sighted
users.

No methods exist to validate the
quality of markup for accessibility.

New software is needed to assist in validating the
markup.

Charts

Most statistical agencies produce alarge number of statistical graphics and charts, including
maps. The Section 508 standards require a text description of al nontext elements. For charts
with few data points, alink to the datain atable or list is sufficient. However, such alternative
do not replicate the summarization provided charts based on many numbers. In addition, such
summary descriptions are not easily generated for charts that are dynamically produced. The
Fedstats 508/A ccessibility Workshop identified the following issues and recommendations

concerning charts:

| ssue Recommendation

What should the text aternativefor a  The disabled community should provide guidance

statistical chart include?

on what is auseful alternative.

Determine what constitutes an equivalent or
alternative description.
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| ssue Recommendation

What alternatives are acceptablefor ~ The Access Board should provide agencies with

content that cannot be made truly additional guidance on this matter.

accessible, like maps?
The disabled community should provide guidance
on what assistance would be helpful in lieu of an
accessible alternative.

Existing assistive technology is not Research the most appropriate technologies for

well suited to the presentation of graphical displays.

statistical graphics or maps.
Support for research and development of new
technologies may need to be provided in a manner
similar to that used for “orphan drugs.”

Current graphic formats do not Authoring tools, browsers, and assistive devices
maintain underlying structural image  need to support Scalable Vector Graphics (SVG).
information.
Authoring software must allow the incorporation of
needed information.

Develop techniques for leveraging the structural
information contained in the SV G format.
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M athematical For mulas

Like many scientific organizations, statistical agencies rely on mathematical notation to display
formulas. Because this notation does not use the regular ASCII character set, many agencies use
graphics to depict them. According to Section 508, formulas displayed graphically must be
treated like other nontext elements and must have a description. The FedStats 508/Accessibility
Workshop identified the following issues and recommendations concerning formulas:

| ssue Recommendation

Browsers and assistive devicesdo not Browsers and assistive technol ogies must

yet fully support MathML, incorporate support for MathML.

hampering the easy communication

of formulas. Statistical agencies should begin tagging formulas
using MathML.
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Appendix B
Workshop Summary: Recommended Actions by Sector

Federal statistical Other government agencies Statistical research community
community
Develop arecommended The Access Board should provide Research the best methods of
implementation for tagging agencies with additional guidance presenting numbers on a computer
statistical tables for on what alternatives are acceptable screen.
accessibility. for graphics that cannot be made

truly accessible, like maps.

Develop new publishing Support for research and Research how table tagging might
paradigms for the Web. development of new technologies also be used to help sighted users.
may need to be provided in a
manner similar to that used for
“orphan drugs.”

Begin tagging formulas using
MathML.
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Disabled and disability research

Web research community

communities

Additional research on how to
improve usability for the visually
impaired.

Develop new kinds of assistive
technology that will allow visually
impaired users to use tabular data
as intended.

Provide guidance on what a useful
text alternative for a statistical
chart should include.

Determine what constitutes an
equivalent or alternative
description.

Research the most appropriate
technologies for graphical

displays.

Salicit guidance from the disabled
community on what assistance
would be helpful in lieu of an
accessible alternative.

Develop additional markup tags
and methods.

Tagging options are needed that
will skip markup intended for
sighted users.

Develop techniques for
associating footnotes and
measurement notation with cells.

Research how to do markup
without increasing file size

Develop techniques for
leveraging the structural

Software vendors should focus on
how their products can support
batch processing and automation.

New software needed to assist in
validating the markup.

Authoring tools, browsers, and
assistive devices need to support
SVG.

Authoring software must allow
the incorporation of needed
information.

Browsers and assistive
technol ogies must incorporate

information contained in the SVG MathML.

format.
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Appendix C
Workshop Agenda

8:00 -

8:30 —

9:30 -

9:45 -

8:30 Registration and Coffee

9:30 Opening
Welcome from Lois Orr, Commissioner of the Bureau of Labor Statistics

Welcome from Katherine K. Wallman, Chief Statistician of the United States (available
at http://workshops.fedstats.gov/Wallman.htm)

Introduction to the Workshop - Laurie Brown and Marianne Zawitz, Workshop Co-chairs
(available at http://workshops.fedstats.gov/Brownopening.html)
The 508 Mandate - Doug Wakefield, Access Board

GSA Resources - Terry Weaver, Director, Center for IT Accommodations, General
Services Administration

The W3C’'s Web Accessibility Initiative Guidelines - Judy Brewer, Director, Web
Accessibility Initiative (WALI), World Wide Web Consortium

9:45 Break

10:00 Perspective of a Disabled User - Roger Keeney, American Council of the Blind

10:00 — 12:00 HTML Tables

Current Agency Practices - Marianne Zawitz, Workshop Co-chair (available at
http://workshops.fedstats.gov/tabl esintro.htm)

Making 508 Conforming HTML Tables: How Assistive Devices Handle Properly Tagged
Tables - Ken Nakata, Department of Justice, and Doug Wakefield, Access Board
(PowerPoint presentation available at http://workshops.fedstats.gov/Nakata Fedstats.ppt)
Accessible Tables from the W3C/WAI - Al Gilman, Chair, Protocols and Formats
Working Group, Web Accessibility Initiative (WALI), W3C (available at
http://www.w3.0rg/2002/Talks/06/24-US _FedStatswWorkshop/slidel-0.html)

Agency Solutions

e Automating XML to HTML Transformations - Steve Ferg, Systems Analyst,
Bureau of Labor Statistics, (PowerPoint presentation available at
http://workshops.fedstats.gov/Ferg.ppt)

e Generating Tagged Tables with ColdFusion - Tim Kearley, Computer Specialist,
Bureau of Justice Statistics, Department of Justice (available at
http://workshops.fedstats.gov/K earley/K earley.htm)

e Regular Expression and Scripting Techniques for Tables - Laurie Brown,
Webmaster, Office of Policy, Social Security Administration (available at
http://workshops.fedstats.gov/Brown/tabletalk.html)

12:00 — 12:30 Committee Recognition Lunch

12:30 — 2:00 Discussions of other possible solutions with workshop participants and vendors
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2:00 —

3:00 -

3:15-

4:30 -

5:00 -

3:00 Alternative Formats

Introduction - Marianne Zawitz, Workshop Co-chair

Spreadsheets as an Accessible Alternative - Peter Zadarlik, Principal Consultant, CIBER

Accessibility Center of Excellence (PowerPoint presentation available at

http://workshops/fedstats.gov/FedStat020624.ppt and before-and-after spreadsheet

examples available as a ZIP archive at http://workshops.fedstats.gov/spreadsheets.zip)

PDF as an Accessible Alternative? - Glenn King, Chief, Statistical Compendia Branch,

U.S. Census Bureau

Reports prepared by contractors and discussed include:

e Section 508 Compliance Assessment of the PDFs (published by the Statistical
Compendia Branch of the U.S. Census Bureau and available in PDF at
http://workshops.fedstats.gov/BOC508A ssessment. pdf)

o Leve-of-Effort Analysis for Conversion of Satistical Tables Published in the
Satistical Abstract into HTML that Complies with Section 508 Accessibility
Requirements (available in PDF at
http://workshops.fedstats.gov/BOCL evel of Effort. pdf)

e XML vs. HTML: A Publishing Comparison (available in PDF at
http://workshops.fedstats.gov/BOCXMLVHTML.pdf)

3:15 Break

4:30 Graphics and Formulas

Current Agency Practices - Laurie Brown, Workshop Co-chair

Using Section 508 Compliant Graphics on the Web - Dan Grauman, Information
Technology Specialist, National Cancer Institute, National Institutes of Health
(PowerPoint presentation available at http://workshops.fedstats.gov/Grauman.ppt)
MathML - John Gardner, Professor, Oregon State University

5:00 Conclusion and Future Directions - Laurie Brown and Marianne Zawitz,
Workshop Co-chairs

6:00 Vendor Exhibits
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Appendix D
List of Vendors Participating in Wor kshop

Vendors participating:

Adobe (www.adobe.com)

COGENTEX, Inc. (www.cogentex.com)
Corda Technologies, Inc. (www.corda.com)
Crunchy Technology, Inc. (www.crunchy.com)
Degue Systems (www.deque.com)

Finite Matters Ltd. (www.fml.com)

gh, Inc. (www.ghbraille.com)

HiSoftware Company (www.hisoftware.com)
IBM (www.ibm.com)

Macromedia (www.macromedia.com)
Nsystems, International Ltd.

SSB Technologies (www.ssbtechnol ogies.com)

UsableNet, Inc. (www.usablenet.com)
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Appendix E
Accessibility Resour ces

General Resour ces

Access Board
WWW.access-board.gov

Department of Justice Section 508 Home Page
www.usdoj .gov/crt/508/508home.html

FedStats 508/A ccessibility Workshop Page
workshops.fedstats.gov/FS508Workshop.htm

GSA—Section 508
www.section508.gov

HTML Writers Guild AWARE Center
aware.hwg.org

Information Technology Technical Assistance and Training Center (ITTATC)—Georgia
Institute of Technology
www.ittatc.org

Trace Center, University of Wisconsin—Madison
trace.wisc.edu

Usability.gov Accessibility Resources (from the National Cancer Institute)
www. usability.gov/accessibility

W3C’'s Web Accessibility Initiative
www.w3.org/WAI

Web Accessibility in Mind (WebAIM)
www.webaim.org

Vendor Resour ces

Access Adobe
access.adobe.com

Apple - Special Needs
www.apple.com/disability

Corda Technologies (products include PopChart software)
www.corda.com
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Crunchy Technologies (products include PageScreamer software line)
www.crunchy.com

Deque Systems (products include RAMP software line)
www.degue.com

Freedom Scientific (makers of avariety of assistive devices, including the JAWS screen reader)
www.hj.com

GW Micro (products include Window-Eyes screen reader)
WWW.QWMICro.com

HiSoftware (products include AccVerify and AccRepair validation software)
www.hisoftware.com

IBM Accessibility Center (products include Home Page Reader screen reader)
www-3.ibm.com/able

Macromedia—A ccessibility
www.macromedia.com/macromedia/accessibility

Microsoft Accessibility
WwWW.microsoft.com/enable

SSB Technologies (products include InFocus validation software)
www.ssbtechnol ogies.com

Sun Microsystems Accessibility Program
WWW.SuUn.com/access

UsableNet (products include LIFT line of validation software)
www.usablenet.com

Accessibility Tools

MAGpie from CPB/WGBH National Center for Accessible Media—tool for creating captions
and audio descriptions for rich media
ncam.wgbh.org/webaccess/magpie

Vischeck—online and downloadable tools for simulating color blindness
www.Vischeck.com
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