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Executive Summary

The usability of automated testing tools needs to be actively addressed to
maximise the potential effectiveness of these tools in this domain. This
deliverable reports on a usability evaluation conducted on three entry
level and two desktop automated testing tools. The evaluation was
undertaken by five accessibility/usability experts using the group
heuristic evaluation method as described in chapter 3 of the deliverable.
The results of the evaluation which is part of chapter 4, revealed a
number of usability issues concerning the entry level as well as the
desktop tools, many of which appear in all five tools. With the advent of a
next generation of automated tools around the corner it is vital that their
effectiveness is addressed in parallel with the usability. A user-centred
design approach needs to be implemented from the start to ensure these
tools meet the required needs of their intended audience.

25 April 2006

Page 6 of 47

BenToWeb – FP6—004275

2

Deliverable D3.2 (Confidential)

Introduction

Surveys have repeatedly shown that the accessibility of Web sites for
people with disabilities is disappointingly low. For example, in 2004 the
Disability Rights Commission in Great Britain (Disability Rights
Commission, 2004) found that only 19% of a very large and diverse
sample of Web sites passed even the most basic accessibility criterion,
automated testing for Priority 1 level checkpoints of the Web Content
Accessibility Guidelines 1.0 (WCAG1).1 In 2005, a survey of public
administration websites across Europe2 found that only 10% passed the
automated Priority 1 tests, and only 3% passed the full automated and
manual Priority 1 tests. Smaller surveys and surveys of more specific
Web domains, both in Europe and other parts of the world, show similarly
low levels of conformance to WCAG.3 Two recent historical studies also
paint similarly disappointing pictures: Hackett, Parmanto and Zeng
(2004) found that a random selection of Web sites (accessed using the
Internet Archive's Wayback Machine) significantly decreased in
accessibility during the period 1997 to 2002 while complexity of Web
sites increased significantly. Petrie (2005) conducted a meta-analysis of
11 studies conducted between 1999 and 2005 found no significant
change in the overall level of accessibility of Web sites.
This situation is not satisfying, with the legislation in many countries
relevant to web accessibility and the initiatives to promote web
accessibility. The reasons for this are manifold:
–

use of Content Management Systems that do not integrate
accessibility in the workflow

–

fast emergence of new web technologies that make accessible
design a more challenging process, e.g., AJAX

–

importance of investor relationships for website owners
demanding implementation of new web technologies regardless
of accessibility issues

–

rapidly increasing complexity of websites that require expert
knowledge to accommodate for accessibility

–

web developers with insufficient knowledge in regard to
implementation issues of accessibility or web technologies in
general

http://www.w3.org/TR/WCAG10/
http://www.cabinetoffice.gov.uk/egovernment/docs/eu_accessibility/pdf/eaccessibility(eu)_report.pdf
3
For example Flowers, Bray and Algonzzine (2000), Kelly (200x, 200x), Lociacono
(2004), Lociacono, McCoy and Chin (2005), Schmetzke (2000) and Sullivan and Matson
(2000)
1
2
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–

misinterpretations of WCAG guidelines

–

use of automated testing tools with low efficiency

The potential of automated testing has been subject of several studies
(Graves 2001; Broom, 2005) revealing that those tools differ in results
(Korpela, 2002; Brajnik, 2004), might not provide reliable results
(Lemon, 2005), and what is most important, usefulness for web
developers is questioned. For instance, Englefield (2005), Ivory and
Chevalier (2002) and Ivory, Mankoff and Le (2003) concluded from their
studies that web developers were not effective in interpreting and
applying the results although many design issues were pointed out. There
are probably several reasons accounting for that:
–

web developers fail to interpret accessibility reports properly
and do not know how to fix accessibility errors due to
insufficient knowledge of the technical implementation of
accessibility and/or the underlying technology

–

the tools are not efficient in revealing comprehensively
accessibility issues

–

the usability of the reports is insufficient so they fail to support
web developers in their task of designing an accessible website

According to the above mentioned study of Ivory et al. where 169 web
professionals were surveyed on whether they used automated E&R tools,
which ones they used and what they thought of them, 137 (81%) of
those surveyed used automated tools. This included Bobby (used by 47%
of all respondents), the W3C HTML Validator (43%), the Dreamweaver
508 Accessibility Suite (16%), AnyBrowser (11%), WAVE (9%) and LIFT
for Dreamweaver (9%). The respondents did not think that the tools had
adequate functionality or support or that they were easy to use.
The fact that many web developers use automated testing tools is not
surprising as such, because compliance with WCAG 1.0 guidelines
requires conformance to W3C-specifications (i.e., valid syntax, which can
only be achieved via automatic testing, especially for big portals).
However the results of this study also show that expert knowledge in
accessibility is required to understand the reports generated by these
tools, and most important, repairing the highlighted accessibility issues is
not supported appropriately by these tools. Therefore usability defined as
the degree to which a product can be used by specific users to reach
specific goals with efficiency, effectiveness and satisfaction in a given use
context (ISO 9241-11, in Rubin, 1994) needs to be investigated. In the
context of automated testing tools usability problems appear around the
ease of use and comprehension of the accessibility report, which were the
subject of the usability study reported on in this deliverable.

25 April 2006

Page 8 of 47

BenToWeb – FP6—004275

Deliverable D3.2 (Confidential)

Within this deliverable, we are not testing the reliability of these tools in
regard to technical verification of WCAG 1.0 checkpoints.
There are two types of automated testing tools:
•

Evaluation tools: perform a static analysis of pages or sites
regarding their accessibility, and return a report or a rating.

•

Repair tools: once the accessibility issues with a Web page or
site have been identified, these tools can assist the author in
making the pages more accessible.

Moreover, within the suite of automated testing tools there are so-called
entry level tools that typically can only evaluate a single web page and
are available free of charge, and desktop versions which scan an entire
website for accessibility errors and are commercial products. Since entry
level tools are very popular, three tools from this category (Site Valet,
WAVE and CynthiaSays) were included in the usability study as well as
the desktop versions of Bobby and Deque Ramp as reference products for
a widely used commercial product. All tools were originally designed as
evaluation tools but are now supplemented by more or less elaborated
explanations striving to support the user in understanding and fixing the
accessibility errors detected, therefore these tools are referred to in the
future as E&R tools.
In order to gain insight in the effectiveness of the tools under
investigation, the web page “inaccessible content”4 as developed by Gez
Lemon was used as example test page on which an accessibility
evaluation in regard to WCAG 1.0 priority 1, 2 and 3 was conducted. This
web page was designed deliberately with accessibility errors for many of
the WCAG 1.0 priority 1 and 2 checkpoints and aims to serve as test page
for, e.g., automated testing tools to evaluate how many of the
accessibility errors a tool is able to detect. The test page is not designed
to offer WCAG 1.0 violations that are prone to be found by automated
testing. It rather includes typical accessibility errors in regard to a certain
checkpoint. For instance as example for WCAG 1.0, checkpoint 1.1 that
demands provision of a text equivalent for every non-text element, the
example test case consists of an image containing the text “lemon” with
the alternative text “Apple”. The author argues that it happens quite
often that an image is replaced, but updating of the markup has been
forgotten. For today's automated testing tools it is impossible to detect
this error, because they cannot interpret semantics, however verification
of appropriateness of a text alternative is an important issue. This way
the example test page provides challenges for automated testing tools
some of which are not solved yet. However it also includes many
accessibility errors that should be found by automated testing like change
in language. On the test page there are 11 test cases for WCAG 1.0
4

http://juicystudio.com/experiments/invalid.html
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priority 1 checkpoints and 22 test cases for priority 2 checkpoints. For 6
checkpoints of priority 1 and 7 checkpoints of priority 2 there are no test
cases available. The test cases are all designed as examples for violation
of the according checkpoint.
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3

Methodology for evaluation of E&R
tools

3.1

Design

A group expert evaluation methodology was conducted on five E&R tools.
Five experts spent a maximum of 2 hours using the tool, exploring all the
possible functionality. Any expert was allowed to propose a usability
problem about the tool, but then all the experts privately voted on
whether a proposed problem was indeed a problem, and if they thought it
was a problem, its severity. Thus different experts might identify
different numbers of problems for a particular tool, and rate them
differently.

3.1.1

Participants

Five professional experts in both the usability and accessibility fields
participated. 2 were female, 3 were male. Ages ranged from 31 to 49.
Years of experience in the usability field ranged from 2 to 15 years. Years
of experience in the accessibility field ranged from 1 to 13 years.

3.1.2

Tools evaluated

Five evaluation tools were selected for evaluation:
•

Site Valet

•

WAVE 3.0

•

Cynthia Says

•

Bobby 5.2

•

Deque Ramp

3.1.2.1

Site Valet by WebThing

For the usability reported on in this deliverable the online service of Site
Valet5 offered by WebThing was evaluated. As mentioned in the
accessibility report, the service checks a single web page according to
WCAG 2. It is not possible to customize the coverage of the accessibility
check, so a page cannot be inspected for conformance to other
accessibility standards like WCAG 1.0 or certain priority levels of these
http://valet.webthing.com/

5
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guidelines. The service is offered for free and allows also to validate a
Web page against W3C recommendations and additionally offers a facility
to search for possible broken links (see Figure 3.1). However, information
about the scope of the service, terms of use, etc. are not provided.
WebThing also offers Site Valet as commercial product in version 2.0.
This product is intended to serve as a Quality Assurance tool for Webbased technologies including monitoring of entire websites. It allows for
validation and accessibility checks to ensure conformance to open
published standards of W3C and interoperability.

Figure 3.1: Site Valet home page.

The accessibility report of the Site Valet's online service (see Figure 3.2)
is subdivided into three parts. The first one provides a summary in regard
to what standards have been checked (it claims to check against WCAG
2, although this seems extremely unlikely), the URL of the investigated
Web page and a result in terms of “pass” or “fail”. The second part
displays all relevant accessibility warnings with a description, e.g., table
cells should be associated with headers, a column indicating the level of
confidence about this warning in the categories medium, low or high, and
the instances of this possible accessibility error symbolized by a red circle
under the header “node”. The nodes are directly linked to the occurrence

25 April 2006
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in the normalized markup which is displayed in the third part of the
report.

Figure 3.2: Example accessibility report of Site Valet.

3.1.2.2

Wave 3.0 by WebAIM

The WAVE Accessibility Tool Online Web Service6 was originally developed
at Temple University Institute on Disabilities and has been overtaken now
by WebAIM (Web Accessibility in Mind) at the Center for Persons with
Disabilities (CPD, Utah State University). The development of this tool is
supported by public funds.
The tool is available as online service free of charge and is intended for
personal, non-commercial use. As it is stated in the terms of use, the tool
is offered as an “as is”: that means no warranty is granted and it is
clearly pointed out that compliance to a certain Web accessibility
standard cannot be ensured by usage of this service. A navigation link
leading to the terms of use is displayed clearly visible next to the submitbutton of an accessibility evaluation (see Figure 3.3).
http://www.wave.webaim.org/

6

25 April 2006

Page 13 of 47

BenToWeb – FP6—004275

Deliverable D3.2 (Confidential)

Figure 3.3: Wave home page.

WAVE allows to evaluate a single Web page. It is parsed by WAVE's Web
content parser and the WAVE library element. As accessibility report
WAVE displays the tested Web page enhanced by icons symbolizing the
markup of the page in the following different colours (see Figure 3.4):
•

red icons for errors that need repair

•

yellow icons for alerts that need to be checked for possible
errors

•

green icons for accessibility features that need to be checked for
accuracy

•

light blue icons for structural and semantic elements that may
support accessibility and should be checked for accuracy

The meaning of the icons is explained in a separate document which can
be opened from the report in a new window for reference. In this
document, relevance for WCAG 1.0 or Section 508 is also indicated for
every icon. The description of the icons is enhanced by declaring the
instances when this icon will be reported and suggests actions that might
need to be undertaken. For instance, if a table for layout purposes is
25 April 2006
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detected, which does not include structural markup, WAVE displays an
alert icon for formatting element “layout table” in the report. In the
reference document it is stated that the user should ensure that the table
is indeed only for layout and in case it is for tabular data it needs to be
marked up appropriately.

Figure 3.4: Example accessibility report WAVE.

The report does not provide an evaluation result in terms of “pass” or
“fail”. WAVE allows to customize the accessibility check in regard to the
Accessibility Standards WCAG 1.0 priorities 1, 2 and 3, and Section 508,
the elements to be displayed in the report (e.g., tables, images, frames)
and special WAVE features like implication of linearised reading order by
an arrow to the right, borders on all tables, etc.

25 April 2006
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CynthiaSays by HiSoftware

HiSoftware offers on its portal the possibility to evaluate a single web
page with its accessibility verification tool CynthiaSays.7 As the company
states, Cynthia Says is designed to offer a service for all users who wish
to create accessible websites including those with little or no knowledge.
In the section “about this site” it is explained that Cynthia Says evaluates
a web page against programmatic test groups for Section 508 and WCAG
1.0. by employing HiSoftware's AccMonitor Server technology and
conducting accessibility verification on its central server with the result
being sent back to the user's browser. This service is offered free of
charge. HiSoftware also offers a commercial product for accessibility
audits as desktop version that is supposed to support evaluation of an
entire website. HiSoftware states in its terms of use that Cynthia Says
shall only be used for personal, non-commercial purposes. It is offered on
an “as is” basis that means no guarantee for accuracy of the results is
given. It is also stated that the test results need to be reviewed by a
human and that manual checks as listed in the accessibility report need
to be performed additionally.
To start an accessibility evaluation the user needs to type in the URL of
the web page under investigation (see Figure 3.5). The scope of the
accessibility can be customized to either include Section 508 or WCAG
priorities 1, 2 or 3. It is also possible to enhance the report by an
Alternative Text Quality Report and the file source on accessibility
failures.
In the accessibility report (see Figure 3.6), it is stated what file has been
evaluated and whether it has passed or failed automated verification. The
result is presented in the format of the tabular summary of WCAG 1.0
checkpoints as offered at the WAI-WCAG 1.0 website.8 The report lists
below each checkpoint the rules that have been evaluated in regard to
this checkpoint with the result returned by CynthiaSays for this particular
web page, e.g., “Rule: 1.1.2 - All INPUT elements are required to contain
the alt attribute or use a LABEL” with the result “No invalid INPUT
elements found in document”. In the column next to this statement,
fulfilment of this checkpoint is rated. This can be a “Yes”, “No”, “Not
Verified” (N/V), “No related elements were found in the document” (N/A)
or a “Warning”. For reference CynthiaSays also provides the line number
in the source code of the tested page where, e.g., a data table has been
detected. It is up to the user to verify that the table has been marked up
correctly.

http://www.cynthiasays.com/
http://www.w3.org/TR/1999/WAI-WEBCONTENT-19990505/full-checklist.html

7
8
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Figure 3.5: CynthiaSays home page.
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Figure 3.6: Example accessibility report of CynthiaSays.

3.1.2.4

Bobby Version 5.2 by WatchFire

The desktop testing tool Bobby9 is designed to conduct accessibility audits
encompassing an entire website. It is a commercial product that aims at
identifying barriers to accessibility in accordance to WCAG 1.0 and
Section 508 guidelines. It spiders through a website page-by-page
analysing the HTML against selected accessibility guidelines. As stated in
the tool description, it conducts 90 accessibility checks during one scan.
The Bobby desktop version (see Figure 3.7) offers several features like
customization of the accessibility audit including inclusion or exclusion of
certain accessibility guidelines.

http://www.watchfire.com/default.aspx

9
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Figure 3.7: Bobby GUI view.

For reporting of accessibility issues several types of reports are offered.
There is a summary statement for overview that lists all pages reviewed
with the status in regard to Bobby approval and the number of
accessibility errors and possible accessibility issues. It offers the
possibility to link to the listed page to access an individual page report
(see Figure 3.8). The summary report covering the whole site states at
first the status of the site in terms of Bobby Approved or not, followed by
a list of accessibility errors and possible accessibility issues which need to
be checked by the user. All list items are sorted in conformance to WCAG
1.0 priority levels 1, 2 and 3 and are formulated as guidelines.
The individual page report follows the same outline as the summary
report. The only difference is that here for some of the listed accessibility
errors and issues, a line number is provided indicating the location in the
source code where they have been identified. All accessibility findings
specified in the report are linked to a brief explanation on what is meant
by this finding, how this issue can possibly be avoided, and a rationale for
this finding including, e.g., for which user group it poses a problem. At
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the end of the explanation a link to the according reference in WCAG and
Section 508 is offered.

Figure 3.8: Example accessibility report Bobby.

3.1.2.5

Deque Ramp

Deque Ramp is a commercial web accessibility tool that brands itself as
being both ‘powerful & comprehensive’ to the sighted and non-sighted
web developers goal of accessibility. WCAG 1.0 Triple A, and Section 508
of the US Rehabilitation Act define the scope of an evaluation that a
website must meet to be fully accessible. Thus, Deque Ramp promotes
itself as a system that is platform independent and designed to test and
retest a systems accessibility to validate whether or not it is accessible.
Deque Ramp evaluates a website either page-by-page, or by spidering
through the website as dictated by the author of the evaluation. Thereby
enabling developers and analysts to enter the website’s URL, and then
select how deep into the website they wish to test. It enables web
developers to test and analyse their web based applications for features
such as: Missing or Incorrect Alternative Content for Graphics; NonCompliant Image Maps; Inaccessible Forms; Inaccessible Tables;
Inaccessible Scripts and Applets; Information Conveyed by Colour Alone
and Problems regarding the readability of documents absent of
stylesheets. Unlike basic one-page tools, Deque Ramp states it can
navigate the most complex web sites and produce highly usable reports.

25 April 2006
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The tool produces a broad array of reports including an overview of
problems that directly relate to missing images or code violations in one
click, to more through in-depth reports relating to checkpoint violations.
The system also includes a ‘Wizard’ function, aimed at assisting the web
developer to only display the results relevant to their present criteria.
Thus providing direct guidance how to correct the equating problem.
The tool also assists developers in converting complex images into image
maps, support for Secure Socket Layer (SSL), and automated SMIL
generation for multimedia captioning.

3.1.3

Websites used in the evaluation

Three websites were used in the evaluation of each tool to conduct
accessibility audits:
•

http://www.amazon.co.uk

•

http://www.timp.org.uk

•

http://www.designedforall.co.uk

As this study was not evaluating the effectiveness of these tools to
accurately identify accessibility problems, the choice of URLs was deemed
to have no particular bearing on the usability of the tool. The URLs
selected were known to all 5 experts and varied in complexity, sector and
previously established accessibility conformance.

3.2

Procedure

Participants were provided with Usability Problem Reporting Sheets (see
Appendix A) and a list of Nielsen's heuristics (see Appendix B). Prior to
the evaluation, one member of the group of experts familiarised
themselves with the tool to be evaluated. Each expert was provided with
a pile of Usability Problem Reporting Sheets and a numbered list of
Nielsen's heuristics.
At the start of the evaluation, the experts who had familiarised
themselves with the tool lead the group through three accessibility
audits, one for each of the web pages being used. The systematic stepby-step process of each tool was adhered to when conducting the audits,
illustrating how the tool worked. A typical process was as follows:
1. Enter URL into the system.
2. Select the level of compliance required (i.e., WCAG1.0 – Priority 1).
25 April 2006
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should

be

included

(i.e.,

4. Run the test.
5. Establish the overall success/failure level of the URL.
6. Analyse the report data.
7. Evaluate additional report content (i.e., normalised mark-up, Alt
text report).
The expert answered any questions about this process.
The group worked its way through the tool systematically, looking for
potential usability problems. Each time a potential usability problem was
discovered (and all the experts were encouraged to propose such
problems), a description of the potential problem was agreed between the
experts and noted.
Each expert then privately rated whether it was a problem or not. Thus it
was not necessarily the case that all the experts would have the same
number of reported usability problems, as they had the option of
indicating that they did not think a proposed problem was actually a
problem. If they did indicate that it was a problem, they also noted the
severity of the problem using the 5 point scale proposed by Nielsen and
Mack (1994). They also indicated which of Nielsen’s usability heuristics
would account for the problem, if any.
This procedure was repeated until the experts were confident that all the
usability problems had been uncovered. Each evaluation took between
1.5 and 2 hours to complete.

25 April 2006

Page 22 of 47

BenToWeb – FP6—004275

4

Deliverable D3.2 (Confidential)

Results

The following sections provide an analytical overview of the findings from
the usability evaluations undertaken on all five automated tools. A set of
key problems were identified that potentially may relate to all automated
tools. These have been grouped under category headings and
supplemented with examples from the problems uncovered in the
evaluations by the experts.

4.1

Results of evaluation of the Wave

In total 12 problems were identified that consisted of 7 catastrophe, 4
major, and 1 minor usability problem. Table 1 provides a summary of the
most critical usability problems found on the Wave. This tool generated
the least number of unique usability issues, but over half of those issues
identified were awarded the highest mean severity rating (catastrophe).
Description

Location

Mean Severity

Heuristic

Usability
Category

The system does not prov ide a fluid route to effectively compare the
results and the source code

Results page

3.8 Catastrophe

NA

Lack of task
support

No summary overview of test results. For example how many errors,
if you are Double A compliant etc.

Results page

3.8 Catastrophe

NA

Lack of task
support

Icons are non-intuitive, thus hard to understand their meaning

Results page

3.8 Catastrophe

Match between
system and the
real world

NA

Information explaining the meaning of icons is unclear

Results page

3.8 Catastrophe

NA

Clarity of
information

Lack of clear mapping between results page and actual web page, thus
difficult to relate problems

Results page

3.6 Catastrophe

Match between
system and the
real world

Physical
presentation
of content

Terminology used for preferences is unclear No support to help
designers learn domain knowledge. i.e. W hat 'W ave Complete'
entails.

Preferences

3.6 Catastrophe

Match between
system and the
real world

Terminology

Nothing to say what guidelines/level/scope it checks against

About page

3.6 Catastrophe

Help and
documentation

Clarity of
information

Colour is used to to identify elements on the page but it is not clear
and adds to confusion

Results page

3.2 Major

NA

Physical
presentation
of content

No Alt text description ascribed to buttons

Homepage

3.2 Major

NA

Accessibility
issue

Poor representation of the page reading order

Results page

3 Major

NA

Lack of task
support

Table 1: Key usability problems with the Wave.

The main issues involved poor physical presentation of the content,
making the relationship between the system and the real world hard to
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understand and failure to provide an informed and concise summary of
the results.

4.2

Results of evaluation of Site Valet

In total 16 problems were identified consisting of 1 catastrophe, 12
major, 2 minor and 1 cosmetic usability problem. Table 2 provides a
summary of the most critical usability problems found for Site Valet.
Description

Location

Mean Severity

Usability
Category

Heuristic

The functionality of the buttons 'Validate', 'Accessibility' and 'Links' are
unclear - does 'Accessibility' apply to W CAG P1, 2 and 3 or 508?

Homepage

3.6 Catastrophe

Match between
system and the real
world

Clarity of
information

Normalised Markup' – the lines of code are not numbered so it is very
hard to relate it to the actual website source code

Results

3.4 Major

NA

Physical
presentation
of content

No summary table of results. Informed that site failed W CAG 2 but not
told what P, total number of errors/warnings

Results

3.4 Major

NA

Clarity of
information

Hard to orientate yourself when looking at the 'Normalised Markup' due
to its presentation – visually overgrouped

Results

3.2 Major

NA

Physical
presentation
of content

Site says it checks against W CAG 2 but hyperlinked 'Descriptions' of
problems lead to W 3C W CAG 1

Results

3.2 Major

Consistency and
standards

No clear identifier as to what W CAG checkpoint number the
'Descriptions' relate to

Results

3.2 Major

NA

Clarity of
information

Terminology is unclear - 'Nodes' and 'Confidence'

Results

3 Major

Match between
system and the real
world

Terminology

Not clear if nodes are hyperlinks, no explanation provided. Nodes do
not change colour after being clicked on.

Results

3 Major

Consistency and
standards

Clarity of
information

W hen links moused over ('Developer tools' etc) the text below to the
left disappears

Homepage

2.8 Major

NA

Bug

Normalised Markup' relies on colour to identify issues - colour blind issue

Results

2.8 Major

NA

Physical
presentation
of content

States that you failed W CAG 2, but the problems are presented under
the heading 'Accessibility W arnings' - unclear if they are violations or
warnings

Results

2.6 Major

Consistency and
standards

Clarity of
information

W hen links are moused over the colour contrast is insufficient making
them hard to read

Homepage

2.6 Major

NA

Physical
presentation
of content

Issues relating to a single 'Description'/problem are not all grouped
together under one 'Description' category, but are separated with the
same 'Description' category being repeated for no obvious reason

Results

2.6 Major

Consistency and
standards

Physical
presentation
of content

Table 2: Key usability problems with Site Valet.

The main issues involved a lack of clear instructions to support the
functionality of the tool; failure to provide an informed and concise
summary of the results; a lack of consistency between the guidelines the
tool judges the site against, and poor physical presentation of the
normalised mark-up.
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Results of evaluation of CynthiaSays

In total 16 problems were identified consisting of 13 major and 3 minor
usability problems. Table 3 provides a summary of the most critical
usability problems uncovered on CynthiaSays. This tool generated no
catastrophe usability issues, but the vast majority were defined as major
usability problems. The experts also found it hard to award a heuristic to
many of these problems – or at least show signs of agreement on a
particular one.
Description

Location

Mean Severity

Heuristic

Usability
Category

Not clear what the scope of the test is - a page or the site? W e could not
resolve this.

Results

3.4 Major

Visibility of system
status

Lack of task
support

No summary of the results - what P1, P2 and P3 checkpoints did the
page/site fail on?

Results

3.4 Major

NA

Lack of task
support

“Emulate this browser” not clear, the default (Cynthia Says) is not a
browser that web developers will know

Homepage

3.2 Major

Recognition rather
than recall

NA

Labelling of results items unclear - a etc. Is this Section 508? W e checked,
we still weren't sure.

Results

3.2 Major

NA

Clarity of
information

Poor confusing structure of the results page - no heading for the most
important section P1 errors, legend for the headings stuck in the middle of
the page, highly repetitive structure

Results

3.2 Major

NA

Physical
presentation
of content

No explanation of the rationale and implications of violations/errors

Results

3.2 Major

NA

Lack of task
support

Alt text quality report indicates all the images without alt text - highly
repetitive and misleading, here we would expect information about the
quality of those alterative texts which are given; whether there is an alt
text should be under P1. This format also drowns the user in too much
information

Results

3.0 Major

NA

Lack of task
support

Finding the "alternative text quality report" was difficult - at first we
thought it wasn't there, although we had checked that item on the
homepage. It was, but it was just headed "Alt text"

Results

3.0 Major

Consistency and
standards

Navigation

Advertisement is within the test box - confusing as the buttons look as if
they are something to do with the test

Results

3.0 Major

NA

Clarity of
information

Instructions used to describe the use of the tool too wordy, awkward,
technical

Homepage

2.8 Major

Help and
documentation

Terminology

Accessibility testing lacks flexibility - apparently can only test one
browser/version configuration at a time

Homepage

2.8 Major

Flexibility and
efficiency of use

NA

No navigational support through the Results page, even though it's lengthy
and complex in structure - e.g. no links to P1, P2 and P3 error sections,
Alternative Text Quality Report

Results

2.8 Major

NA

Navigation

Table 3: Key usability problems with CynthiaSays.

The main issues involved poor physical presentation of the report
structure making it hard to locate information; failure to provide an
informed and concise summary of the results; lack of consistency in
regards the scope of the evaluation (page or site); functionality
restrictions on user control, and no rationale on the implications of
'violations'.
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Results of evaluation of Bobby

In total 19 problems were identified consisting of 1 catastrophe, 10
major, 6 minor and 2 cosmetic usability problems. Table 4 provides a
summary of the most critical usability problems uncovered on Bobby.
Description

Location

Mean Severity

Heuristic

Usability
Category

Disassociation between hitting 'Scan now' button and system status at bottom of page

Pre-scan page

3.6 Catastrophe

Visibility of system
status

Feedback

Inconsistent use and meaning of 'Red cross' on 'Pages' and 'Report' pages. Does it mean Error or
Fail?

Report

3.4 Major

Consistency and
standards

Clarity of
information

Button label misleading (Scan entire site) you also use this button to scan just one page.

Pre-scan page

3.4 Major

Match between system
and the real world

Terminology

Poor relationship between code line number of report page and line number in HTML code
(number on bottom status bar)

Report/HTML

3.2 Major

NA

Lack of task
support

Commands for specifying and starting a scan are too distributed over the interface. Flow is
illogical.

Pre-scan page

3 Major

NA

Lack of task
support

Quickscan' - No feedback on number of pages scanned.

Pre-scan page

3 Major

Visibility of system
status

Clarity of
information

The layout and presentation of the table makes it unclear and difficult to understand

Report

2.8 Major

NA

Presentation of
content

The scope of the functionality of the 'Quickscan' feature is unclear due to no explanation and
terminology (It scans whole site not just one page).

Pre-scan page

2.8 Major

Match between system
and the real world

Clarity of
information

Not clear what labels and buttons mean ('Desktop options' and 'Project properties' or
'Accessibility' and 'User input')

Pre-scan page

2.8 Major

Match between system
and the real world

Clarity of
information

Feedback status during scan is contradictory ('Done' LH corner and 'Status:Scanning' RH corner)

Report

2.8 Major

Consistency and
standards

NA

Clickable elements are not intuitive (P1, P2). User may never find functionality

Pre-scan page

2.6 Major

Consistency and
standards & Recognition
rather than recall

NA

Table 4: Key usability problems with Bobby.

The main issues involved a disassociation between elements on a page
and a lack of clarity and consistency in the naming and operation of
buttons and icons. Also the scope of the evaluation was unclear. The
feedback was understood as misleading by the experts. Finally, the
unintuitive flow to perform a test made it harder to use.

4.5

Results of evaluation of Deque Ramp

For Deque Ramp, a total 21 problems were identified consisting of 1
catastrophe, 16 major, and 4 minor problems. Table 5 provides a
summary of the most critical usability problems uncovered on Deque
Ramp. This tool generated the highest number of unique usability
problems.
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Usability
Category
Physical
presentation
of content

Description

Location

Mean Severity

Heuristics

No relationship between 'Interactive checks' and 'Violations'.

Analysis page

3.8 Catastrophe

Consistency and
standards

Titles of the Reports are unclear and ambiguous Where do you find a
report on WGAG priority violations.

Report menu

3.4 Major

Cannot change or re-run a set of tests. Need to set up a new test and
re-enter all URLs.

Homepage

3.4 Major

What do the terms 'Warning', 'Violation' and 'Interactive check' mean

All

3.4 Major

What do 'Folders' mean, no explanation as to what numbers displayed
represent.
Not clear as to what guidelines and level (i.e. P1, P2 and P3
checkpoints) the website has been tested against.

Report – Top
failing folders

3.4 Major

Analysis page

3.2 Major

Presentation of WCAG checkpoints confusing – not all boxes checked
on default as one would assume.

Accessibility
options diologue
box

3.2 Major

NA

No breakdown of WCAG P1, P2, and P3 violations in relation to
overall number of incidences, or what are violations and what are
warnings.

Report – Site
synopsis

3.2 Major

Visibility of system
status

Clarity of
information

3 Major

NA

Lack of task
support

3 Major

NA

Lack of task
support

Unclear which checkpoint each incident refers to.
No physical link between actual violation and code. Have to look at
separate reports.

Analysis page –
Violation frame
Report –
Violations code
all files

Match between
system and the
real world
Match between
system and the
real world,
Consistency and
standards
Match between
system and the
real world
User control and
freedom
Visibility of system
status

Match between
system and the
real world
Visibility of system
status
Visibility of system
status
User control and
freedom,
Flexibility and
efficiency of use
Match between
system and the
real world

Unclear if incident is a violation or a warning – does X in status bar
mean violation?

Analysis page –
Violation frame

3 Major

No search facility to find help with particular topics/items

Help

3 Major

Lack of 'tool tips' to explain what terminology/functions are about.
For example what does 'S No' mean.

Analysis page –
Violation frame

3 Major

The presentation of the 'Spidering' feature is illogical, input box
should be above list box.

Accessibility
options diologue
box

2.8 Major

Labels on bar chart are unhelpful – Top violations should be File, and
File should be numbered

Report – Top
failing files

2.8 Major

Cannot select both WCAG and Section 508 guidelines to test against.

Accessibility
options menu

2.8 Major

NA

2.6 Major

Match between
system and the
real world,
Recognition rather
than recall

Icons are unintuitive. For example, what X icon represent on
navigation bar, does it mean page has failed?

Homepage

Terminology

Lack of task
support

Terminology
Terminology
Clarity of
information
Physical
presentation
of content

Clarity of
information
Lack of task
support
Lack of task
support
Physical
presentation
of content
Physical
presentation
of content
Lack of task
support
Clarity of
information

Table 5: Key usability problems with Deque Ramp.
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Comparison of efficiency of the tested
accessibility evaluation tools

To determine the potential of the investigated tools to detect accessibility
errors, accessibility checks for WCAG 1.0 Priority 1, 2 and 3 checkpoints
were conducted with all tools with the example test page “invalid
content”10 developed by Gez Lemon (see Section 2 for a detailed
description). Comparing the results of the accessibility evaluations in
regard to efficiency in pinpointing accessibility issues, it becomes quickly
obvious that the tools follow different approaches in what they aim to
feed back to the user, their interpretation of the WCAG 1.0 guidelines,
and most of all, what they assume as common failures. This influences
what and how they evaluate a web page. A comparison of the tools in the
sense of how many errors have been detected by each tool is therefore
not feasible. WAVE, for instance, presents the investigated web page with
icons symbolizing the HTML-elements relevant for accessibility and
provides in a reference document additional information on when this
icon appears, with a brief explanation on what the user needs to do to
avoid accessibility problems in regard to this issue. The tool does not
provide a list with accessibility errors as such, it rather makes the user
aware of accessibility problems that will or might occur whereas the other
tools provide their feedback more in form of possibly violated accessibility
rules. To highlight the different interpretation of the accessibility
guidelines, we will use as an example the way the tools dealt with
(im)proper markup of data tables and (in)correct use of tables for layout
in the example page.
Accessibility errors in regard to tables (data tables and tables used for
layout) is an often described issue. WCAG 1.0 guidelines and the
according Techniques documents give clear instructions on how to ensure
accessibility of all these kinds of tables. The example test page offers an
example for a data table with proper markup of column and row headers,
but incorrect structure of the headings for the data. There is also a data
table where column headers marked up correctly, but row headers are
lacking proper markup. It also provides an example for the use of the
table-element for layout purposes with and without structural markup.
Site Valet presented an accessibility warning with medium confidence for
2 instances with the information that table cells should be associated with
headers. The first instance referred to the use of the table-element for
the layout table without structural markup and the second one to the
data table where row headers where not marked up correctly. WAVE
detected both data tables and displayed in its report the structural
markup (<th>) for column headers in the first data table and for column
and row headers in the second data table with the assumed reading order
of assistive technologies like screen readers. In the reference document
10

http://juicystudio.com/experiments/invalid.html
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for explanation of icons, it informs the user to ensure that these tables do
contain tabular data and are not used for layout purposes. In the latter
case the user is advised to remove all header cells. It does not note that
if it is a data table the user shall check whether all table headers are
marked up and structured correctly, so data cells are associated with the
proper header cells which was the error in the example test page. WAVE
provided the same information for the table that was used for layout and
contained structural markup for visual formatting which is against
checkpoint 5.4 of WCAG 1.0. In the table that served as example for a
layout table without structural markup, which is in accordance to the
aforementioned checkpoint, WAVE displayed an icon in the colour for
partial alerts, making the user aware that this table does not contain
structural markup, therefore the user has to ensure that it is only used
for layout. In case it is for tabular data the user needs to markup up the
header cells appropriately.
The accessibility report of CynthiaSays informs the user below the
guideline for data tables that data Table elements have been identified
and provides line numbers in the source code for reference. The line
numbers point at all tables in the example test page that contain
structural markup regardless whether it was used for tabular data or
layout purposes. In regard to the use of layout tables that is only allowed
if they make sense when linearised, CynthiaSays identified 1 table
without structural markup which it declared as layout table and provided
an according line number. For compliance to the rule that layout tables
should not be created with structural markup, Cynthia Says refers the
user to the identified layout tables.
In regard to the verification of the proper use of tables Bobby did not
detect tables with possible missing or incorrect markup of cell headers. It
displayed the line number of the source code where an example for a
layout table without structural markup was included in the example test
page below the guideline referring to complex tables, which means in
case tables have two or more rows or columns that serve as headers the
use of structural markup is required to identify their hierarchy. Following
the link to the additional information Bobby provides for the displayed
guideline, the user is informed about how to create an accessible complex
data table which was not applicable in this case. Below the guideline
stating that layout tables should not include structural markup, the
accessibility report of Bobby listed the line numbers of all tables of the
example test page that used structural markup.
Comparing the results of the accessibility reports in regard to efficiency in
evaluating the proper markup of tables, it appears as if all tools follow
the strategy of searching the code for tables with and without structural
markup. In regard to the interpretation of their search results as to which
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table might not be designed compliant to WCAG 1.0 guidelines the tools
differed.
Site Valet limits its evaluation of the code in regard to detection of tables
without structural markup and in case it detects a data table, it guesses
about the proper markup of header cells. Therefore it detected the
incorrect markup of rows in one of the example tables, but let pass the
table with wrong structure of header cells. Layout tables with correct
structural markup are also not detected with this method neither is the
correct use of layout tables without structural markup, since the tool
listed this table with the note to associate table cells with headers.
WAVE follows a similar approach and alerts the user in case it detects a
table without structural markup. However it seems to be more aware of
its limitation and therefore leaves it up to the user to decide about the
purpose of a table. It fell short though in advising the user to the ensure
that cell headers are marked up correspondingly in tables with structural
markup.
CynthiaSays displays in its accessibility report always the rule it has
checked for, e.g., identify all DATA TABLE elements with its result below
the according checkpoint of WCAG 1.0. This approach provides a clearer
picture for the user on how the tool interprets this checkpoint and what
has been checked for. In case of tables with tabular data, CynthiaSays
simply outputs the line numbers of all tables with structural markup,
same for the checkpoint on correct markup of complex data tables. It is
up to the user to decide about the purpose of the table and in case of a
data table whether it has been marked up correctly or not. In regard to
correct coding of layout tables, it lists the line numbers of tables without
structural markup below this checkpoint and refers to this list from the
checkpoint that deals with avoidance of structural markup for layout
tables. This leads to the assumption that CynthiaSays takes for granted
that tables without DATA Table elements are only used for layout
purposes, which is not always the case.
Bobby as desktop version, and the only commercial product in this
usability study, lists as CynthiaSays guidelines that are or might be
violated. In case of evaluation of tables, Bobby provided no errors but 2
warnings for verification by the user with line numbers of the source
code. The first warning dealt with the correct markup of complex tables
which refers to a table with two or more rows and columns. However,
Bobby did not point to the line number of the complex data table in the
test page, but the layout table without structural markup. Following the
link on further information provided about this guideline, there was
information taken from the Techniques document of WCAG 1.0 explaining
how to markup correctly a complex data table. The user was not advised
to check first whether the table is used for layout purposes and in that
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case should not have structural markup. The second warning was about
this issue and Bobby listed in its report the line numbers of all tables of
the example test page using structural markup. The additional
information for this guideline only explained about formatting effects
achieved by structural markup and that this should rather be achieved by
using style sheets. Data tables were not mentioned. There was also no
warning in regard to missing or incorrect identification of row and column
headers.
Summarising the results of the reports in regard to accessibility
evaluation of tables as sample test case, it has become apparent that the
tools differed in their feedback to the user, did not detect the same
accessibility issues sometimes even for different reasons and produced all
false negatives and false positives. The reliability of accessibility error
detection of the entry level tools and the commercial product Bobby can
be described as comparably efficient. However it is to note that the
accessibility report of Bobby in regard to encompassing other WCAG 1.0
checkpoints covered a broader range although its usefulness is restricted,
because in the vast majority of instances no line number in the source
code is offered, so the user cannot allocate the errors. Furthermore all
tools failed to detect errors that could positively be found by automated
testing methods, for example change in language and use of invalid code.
Because of the mentioned shortcomings of these tools, the pass or fail
statements, if provided, cannot be understood as a valid judgement. The
tools do not provide reliable results. Considering the results of the tools
altogether leads to a more promising result. For reasons of limited
reliability accessibility reports that clearly state what guideline or rule has
been checked with what result and preferably offer an according line
number in the source code of the page is of best value for the user. Since
the accessibility reports are error-prone due to incorrect interpretation by
the tool as already pointed out, the report of tools that lists all instances
of occurrences is most likely more useful on the expense that then a
great deal of manual checks are required that can only be conducted by
expert users. We must bear in mind that the full interpretation of the
reports, as well as how to fix guideline violations, is anyway only possible
for users knowledgeable in web authoring, because this involves a deep
technical understanding of the issues touched in the reports.

4.7

General themes emerging from the
evaluations

The evaluations of the five automated testing tools identified differing
numbers of usability problems identified between the tools – Bobby led to
the highest number of unique usability problems, and differing levels of
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severity of these problems – the Wave had the largest number of most
severe usability problems (catastrophes).
A heuristic was awarded when three or more of the experts considered
the same heuristic to be applicable to a usability issue that the tool had
contravened. Five different heuristics were awarded to the most critical
problems uncovered – to differing degrees.
Heuristic

Instances

Match between system and real world

8

Consistency and standards

8

Visibility of system status

3

Recognition rather than recall

2

Help and documentation

2

Flexibility and efficiency of use

1

Table 6: Instances of heuristics applied to most critical problems.

To further analyse and categorise the fundamental usability issues that
applied to these five automated tools, the problems were grouped into
additional usability categories awarded by the experts.
Usability Category

Instances

Clarity of information

13

Physical presentation of content

9

Lack of task support

9

Terminology

4

Navigation

2

Accessibility issue

1

Bug

1

Feedback

1

Table 7: Instances of usability categories applied to most critical problems.

The following sections identify examples of the usability problems
uncovered that apply to the three most frequently violated usability
categories as displayed in Table 7.

4.7.1

Clarity of information

The clarity of the information provided by the tools accounts for many of
the problems that the experts uncovered. All of the tools failed to
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explicitly state what test the tool would actually perform, but to differing
degrees.
The scope as to what guidelines would, and furthermore could be
checked, was very unclear. No tool appeared to provide a comprehensive
list outlining these, and in the case of Site Valet there was an obvious
contradiction between stating the test would be judged against WCAG
2.0, when in fact the results related to WCAG 1.0. It must be noted that
the W3C still advocate the use of version 1.0, as 2.0 is still in a draft
format and should not be applied to formal accessibility testing (Caldwell
et al, 2005).
The tools failed to clearly state if they tested a whole web site or just one
page. Even when the tools did try to explain what the test entailed, the
instructions and headings were either unclear (Wave), or appeared
contradictory as in the case of CynthiaSays (see Figure 4.1).

Figure 4.1: CynthiaSays – inconsistency in scope of test.

The instructions to guide the user in performing a test varied.
CynthiaSays was deemed to be too technical and confusing with
terminology such as 'emulate' being used. In contrast, Site Valet provided
no guidance and the experts were confused as to the different
functionality, if any, of the buttons 'Validate', 'Accessibility' and 'Links'
(see Figure 4.2).

Figure 4.2: Site Valet – functionality of buttons is unclear.
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Physical presentation of content

The highest number of usability problems, as clearly highlighted in Tables
1 to 4, occurred on the 'Result' and 'Report' pages of all five tools.
However, the effectiveness of web designers to understand the results
and recommendations is partially determined by their actual presentation
as recorded by Ivory (2002; 2003). Hence, results have to be presented
in a clear and logical manner so users can get the most out of them.
The presentation of the results in CynthiaSays were particularly
confusing, due to unclear and inconsistent headings. For example, there
were no headings to state that the first set of results in the table related
to Priority 1, but there were headings to accompany the Priority 2 and 3
results. The results are categorised under sub-headings but these are
inconsistent with the term 'Basic Settings' used for Priority 1 and 'Basic'
used for Priority 2 and 3 results.

Figure 4.3: CynthiaSays – inconsistent headings.

Comprehension of the results was considered harder still by the absence
of a clear key/legend for the bespoke acronyms that are applied to the
results. The legend is located after the corresponding WCAG results
rather than at the top were experts expected to find it. In addition to this,
CynthiaSays presents all reports on one page with no anchor links to the
different sections. This structure led to the experts failing to find any
existence of the 'Alternative Text Report' or normalised mark-up until
they scrolled past the WCAG results.
The use of colour to identify elements on a results pages was a problem
that added to confusion. For example, Site Valet uses colour to identify
aspects in the normalised mark-up, but this coupled with visual overgrouping resulted in clutter, making it harder to understand the
presentation.
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Figure 4.4: Site Valet – normalised mark-up.

Icons are used by three of the tools evaluated, but all were found to be
unintuitive as to what they were meant to represent, or in their
functionality. This led in all cases to confusion and severe usability
problems. Bobby uses icons on the user interface to set up options and
create/amend a test (Desktop options and Project properties). However,
neither of the icons convey to the user the operations they are supposed
to represent.

Figure 4.5: Bobby – unintuitive
icons.
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Bobby also uses a red cross icon on its result sections for 'URL Pages' and
'Report pages', but these have a different meaning on each. On the 'URL
Pages' they indicate that the numbers below correspond to Priority 1, 2 or
3 errors, rather than warnings. Whereas on the 'Report page' they
indicate if there are actual errors. For example, Figure 4.6 displays the
results for a web page without an error, and Figure 4.7 one with an error.
The icon on the 'URL Page' remains the same.

Figure 4.6: Bobby – icon use on page without an error.
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Figure 4.7: Bobby – icon use on page with an error.

Icons are also used on the results page of the Wave and Site Valet. Each
icon, or node is a visual representation of an accessibility problem in Site
Valet. This concept and form of presentation confused the experts. The
functionality of the icons to act as hyperlinks to errors in the normalised
code was also regarded as unintuitive.

Figure 4.8: Site Valet – use of icons.

The Wave presents an abundance of bespoke icons on its results page
and the experts found these to be a usability catastrophe for the icons
appeared to bear little resemblance between the system and the real
world.
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Figure 4.9: Wave – bespoke icons used in the results.

4.7.3

Supporting users in their task

Automated tools must support users in their tasks, but some of the
usability issues we uncovered do not do this. All tools apart from Wave
provide the web developer with a visualisation of the HTML code from the
web page evaluated, referred to in this report as normalised mark-up.
However, for many tools the relationship between the normalised markup and the actual source code is hard to establish.
Bobby marks-up each line of the code so a web developer can match
what the report has generated with his own source code. However, the
line number is not displayed adjacent to the line of code itself, but at the
bottom of the page on the status bar where the experts failed to see it.
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Figure 4.10: Bobby – code and line number relationship.

The Site Valet presentation of normalised mark-up fails to provide any
reference number for each line of code. A usability issue that will hinder
web developers in utilising these results effectively.
The studies by Englefield et al (2005) on automated tools note that “...
some tools provide summaries, and others offer detailed reports”. This
evaluation of automated tools has identified that all three of the entry
level automated tools that were available free online failed to provide a
comprehensive summary of any kind. Even outlining how many
checkpoints a web site passed or failed.

Figure 4.11: CynthiaSays – results summary.
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Figure 4.12: Wave – results summary.

Review of the accessibility reports showed that proper interpretation
requires knowledge in accessible web design and is only possible for the
informed user. It needs thorough study to understand the issues
mentioned in the reports due to the short explanations not even always
pointing at the appropriate accessibility issues as shown by the
evaluation results for proper markup of tables. Bobby is the only tool that
at least provided introductory information on how to fix an accessibility
error by pointing to the Techniques documents of WCAG 1.0. Moreover
pass or fail statements cannot be taken for granted, since the results are
not reliable. In case the page has passed, the user may believe
erroneously that the page is accessible. For these reasons, none of the
accessibility reports can be understood as really supporting the web
developer in her task of (re)designing a web page accessibly.
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Conclusion

As revealed by the usability study described in this report of the five
automated testing tools Site Valet, WAVE, CynthiaSays, Bobby and Deque
Ramp, all tools showed major shortcomings in regard to efficiency in
detecting accessibility errors and the approach chosen to present the
results of the audits. It is necessary a further in-depth study to collect
the requirements of users of such tools like web developers to design a
usable interface that suits well the workflow of the intended user group.
According to the results from this study, to optimize the usability of the
accessibility reports, they should:
•

state the scope of the accessibility evaluation, e.g., which
guidelines or rules have been checked or at least make the user
clearly aware of the limitations;

•

state clearly what manual checks are required;

•

only provide a pass or fail statement, if this is a reliable result;

•

always provide a reference to the source code;

•

describe the accessibility error detected clearly and
comprehensively;

•

ensure that the format of the accessibility report is clear and
consistent;

•

provide links to further information in regard to the described issue,
e.g., by pointing to the appropriate WCAG checkpoint and the
corresponding Techniques document;

•

describe the intended user group, particularly in case of entry level
tools available free of charge in the web; and

•

allow the user to filter the report according to her information
needs, e.g., only show number of instances of a certain error or
number of errors of a particularly guideline, including warnings.

Furthermore, to improve the effective use of automated testing tools, it is
necessary to enable the user to judge about the effectiveness of a tool by
benchmarking methods. Also, as it could be seen in this study that the
possibility of combining results of several automated testing tools
improves greatly reliability of results. Both issues point at the necessity
to provide a means of collecting, comparing, filtering and relating results
in regard to WCAG compliance which is the goal of the development of
EARL (Evaluation and Report Language) (Abou-Zahra, 2005). Since the
situation on accessibility in the web can only be improved by accessibility
audits investigating an entire website with automated testing tools whose
results are reliable and easy to interpret by web developers, it is of great
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importance that those tools are further developed in regard to efficiency
and suitability for the task. Further education of web developers on how
to implement accessibility appears also to be necessary along with user
testing ensuring that the result of this process is reaching its goal.
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Appendix A: Usability Problem
Reporting Sheets
•

Evaluator:

•

Location of the problem:

•

Brief description of the problem:

•

Severity rating of the problem:

•

○

Usability catastrophe:

___

○

Major usability problem:

___

○

Minor usability problem:

___

○

Cosmetic issue only:

___

○

Not a usability problem in my option:

___

Heuristics involved (circle as many or as few as you wish):
1
2
3
4
5
6
7
8
9
10 None
If you chose none, please write a few words to capture an
appropriate principle that might cover this problem:
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Appendix B: Nielsen's heuristics as
used in this study
1. Visibility of system status
The system should always keep users informed about what is going
on, through appropriate feedback within reasonable time.
2. Match between system and the real world
The system should speak the users' language, with words, phrases
and concepts familiar to the user, rather than system-oriented
terms. Follow real-world conventions, making information appear in
a natural and logical order.
3. User control and freedom
Users often choose system functions by mistake and will need a
clearly marked "emergency exit" to leave the unwanted state
without having to go through an extended dialogue. Support undo
and redo.
4. Consistency and standards
Users should not have to wonder whether different words,
situations, or actions mean the same thing. Follow platform
conventions.
5. Error prevention
Even better than good error messages is a careful design which
prevents a problem from occurring in the first place. Either
eliminate error-prone conditions or check for them and present
users with a confirmation option before they commit to the action.
6. Recognition rather than recall
Minimize the user's memory load by making objects, actions, and
options visible. The user should not have to remember information
from one part of the dialogue to another. Instructions for use of the
system should be visible or easily retrievable whenever appropriate.
7. Flexibility and efficiency of use
Accelerators –unseen by the novice user– may often speed up the
interaction for the expert user such that the system can cater to
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both inexperienced and experienced users. Allow users to tailor
frequent actions.
8. Aesthetic and minimalist design
Dialogues should not contain information which is irrelevant or
rarely needed. Every extra unit of information in a dialogue
competes with the relevant units of information and diminishes
their relative visibility.
9. Help users recognize, diagnose, and recover from errors
Error messages should be expressed in plain language (no codes),
precisely indicate the problem, and constructively suggest a
solution.
10.Help and documentation
Even though it is better if the system can be used without
documentation, it may be necessary to provide help and
documentation. Any such information should be easy to search,
focused on the user's task, list concrete steps to be carried out, and
not be too large.
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