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ABSTRACT

concepts used in relation to user interfaces and more
recently to websites. For usability, there is a precise and
widely accepted definition now provided by ISO 9241: “the
extent to which a product [or website] can be used by
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified
context of use” [8]. For accessibility, the situation is less
clear [9]. The Web Accessibility Initiative (WAI), founded
by the World Wide Web Consortium (W3C) in 1997 to
promote the accessibility of the Web, gives a widely
accepted general definition of Web accessibility as “people
with disabilities can use the Web … more specifically
[they] can perceive, understand, navigate, and interact with
the Web” [7]. This might be termed the “usability for
people with disabilities” or “usable accessibility” [1, 17]
definition of Web accessibility, as it appears to be
promoting a user-based definition similar to that provided
by ISO 9241. However, rather than defining more precise
user-based criteria, WAI has promoted conformance to the
Web Content Accessibility Guidelines (WCAG) [3] as the
criteria for achieving and measuring accessibility (when
referring to WCAG, this paper will mean WCAG version 1,
as version 2 is currently still in draft). This might be termed
the “technical accessibility” definition of Web accessibility,
as it relies largely on meeting technical criteria in the
underlying Web code [2, 15].

Accessibility and usability are well established concepts for
user interfaces and websites. Usability is precisely defined,
but there are different approaches to accessibility. In
addition, different possible relationships could exist
between problems encountered by disabled and nondisabled users, yet little empirical data have been gathered
on this question. Guidelines for accessibility and usability
of websites provide ratings of the importance of problems
for users, yet little empirical data have been gathered to
validate these ratings. A study investigated the accessibility
of two websites with 6 disabled (blind) and 6 non-disabled
(sighted) people. Problems encountered by the two groups
comprised two intersecting sets, with approximately 15%
overlap. For one of the two websites, blind people rated
problems significantly more severely than sighted people.
There was high agreement between participants as to the
severity of problems, and agreement between participants
and researchers. However, there was no significant
agreement between either participants or researchers and
the importance/priority ratings provided by accessibility
and usability guidelines.
Practical and theoretical
implications of these results are discussed.
Author Keywords

Accessibility, usability, guidelines, user testing, severity
ratings.

The relationship between the usable accessibility definition
and the technical accessibility definition is unclear. Little
empirical data have been gathered to show that websites
that achieve higher conformance to WCAG are also more
usable by people with disabilities and what the criteria for
usability for people with disabilities should be. For
example, the study of 1000 websites conducted for the
Disability Rights Commission [5] found no significant
relationship between conformance with WCAG and a
number of measures of user performance and satisfaction
for five different categories of disabled people. We believe
that the ultimate criteria for accessibility should be userbased and we can adapt the ISO 9241 definition for this
purpose: the extent to which a product/website can be used
by specified users with specified disabilities to achieve
specified goals with effectiveness, efficiency and
satisfaction in a specified context of use. In the context of
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INTRODUCTION

Both accessibility and usability are now well-established
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the Web, one of the interesting questions is the contribution
of technical accessibility to achieving these criteria.

guidelines or user testing, is rarely encountered in web or
interface development practice.

Usability can also be defined as the lack of usability
problems in using a product or website; this is important, as
in measuring usability, one can either measure
effectiveness, efficiency and so on, or one can measure the
problems that a user encounters or might encounter (for
example usability inspection methods tend to concentrate
on identifying usability problems [4]).
Similarly,
accessibility can be defined as the lack of accessibility
problems. But this is not the same as saying that usability
problems are only encountered by people without
disabilities and accessibility problems are only encountered
by users with disabilities. The relationship between
accessibility and usability and accessibility and usability
problems are rarely explicitly analysed, either in the context
of the Web or other computer-based systems.

Secondly, as noted above, Thatcher et al [17] propose that
accessibility problems (which we take them to mean
problems encountered by disabled people relevant to their
disability and assistive technologies) might be a subset of
usability problems. This definition is attractive in that
accessibility can be dealt with as part of the usability
evaluations process. But it also suggests the possibility that
some problems that we typically think of as accessibility
problems also affect non-disabled users. For example,
providing an informative set of headings can make a
webpage much more usable for blind people using
screenreading technologies, but it is also very helpful for
non-disabled people as well. However, some problems
appear to only affect people with specific disabilities. For
example, having a “submit” button with green text on a red
background will not pose any problems for people with full
color vision, but will be a catastrophic problem for people
with red-green color vision deficiency.
So not all
accessibility problems affect non-disabled users, and are
therefore not within the scope of usability problems.

Thatcher et al [17] propose that accessibility is a subset of
usability, suggesting that accessibility problems are
particular types of usability problems. However they also
state that usability problems affect all users equally,
regardless of ability or disability, whereas accessibility
problems hinder access for people with disabilities and put
people with disabilities at a disadvantage relative to people
without disabilities. These latter statements suggest a more
complex relationship between accessibility and usability
than the former being a subset of the latter.

Thirdly, Shneiderman’s concept of universal usability might
be thought of as expanding the scope of what we
traditionally think of as usability to include disabled users,
so that usability problems become a subset of accessibility
problems. This can account for the color vision problem
discussed above, as some accessibility problems are beyond
the scope of usability. But this formulation suggests that all
usability problems are within the scope of accessibility,
meaning that people with disabilities encounter all the same
problems that people without disabilities encounter.

Shneiderman [13, 14] proposes “universal usability” as a
term to encompass both accessibility and usability, which
he defines as “having more than 90% of households as
successful users of information and communication
technologies at least once a week” (p85). Shneiderman [13]
notes that “access is not sufficient to ensure successful
usage”, suggesting that accessibility is a first but not
sufficient step towards universal usability, but does not
analyse the relationship between the two concepts further.

Finally, we believe that accessibility and usability problems
can be seen as two overlapping sets, which would include
three categories:

If we consider the problems that disabled and non-disabled
people respectively encounter in using a website, we can
propose that a number of possible relationships might hold
between these two sets of problems.
Firstly, the problems might be two distinct, non-intersecting
sets, meaning that there are no problems that disabled
people encounter that are also encountered by non-disabled
people and vice versa (so accessibility problems would be
those encountered by disabled people and usability
problems those encountered by non-disabled people). In
fact, this is the way accessibility and usability are usually
dealt with in the development of most websites. The
processes for conceptualizing, assessing and removing
problems encountered by each group of users are
completely distinct, most likely dealt with by different
individuals within an organization, at different times in the
development process. The idea of dealing with the two
types of problems in a unified process, either via the use of

•

Problems that only affect disabled people; these
can be termed “pure accessibility” problems;

•

Problems that only affect non-disabled people;
these can be termed “pure usability” problems;

•

Problems that affect both disabled and nondisabled people; these can be termed “universal
usability” problems.

It should also be noted that one could expand this analysis,
taking users with each specific disability separately, as the
problems encountered by the different disability groups can
have a range of relationships with each other. Nonetheless,
all these possible basic relationships between the problem
sets highlight useful aspects of the situation. However, we
lack empirical data on the actual breakdown of problems
into these sets on websites. This paper sets out to
investigate these relationships.
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In addition, there is the question of whether a particular
problem affects disabled and non-disabled people equally.
As noted above, Thatcher et al [17] define usability
problems as those which affect disabled and non-disabled
people equally, whereas accessibility problems hinder
access to a website for disabled people. However, in our
recent research [e.g. 5, 6, 12] we have often noticed that
disabled and non-disabled people often encounter the same
problems, but are affected by them differently, which leads
to a somewhat different analysis: some problems appear
negligible or minor to non-disabled people, but pose major
barriers for disabled people, or certain specific groups of
disabled people. Thus, problems encountered by nondisabled people (usability problems) appear be amplified or
intensified for people with disabilities. This is a particularly
interesting effect. It suggests that usability problems could
be detected more easily by conducting evaluations with
disabled people rather than with the non-disabled people
currently used in usability evaluations. However, this
anecdotal evidence needs a sound empirical basis, so this
relationship will also be investigated in this paper.

April 28-May 3, 2007 • San Jose, CA, USA

there was a significant correlation between the users’ and
the expert’s ratings, there was no significant correlation
between either of these two sets of ratings and the WCAG
priority levels. However, this was a small study with only
two blind and two dyslexic participants and one expert.
Further evidence on the relationship between the
importance ratings provided by the guidelines and user
experience is particularly interesting and important because
of the practical and legal relevance of these ratings. With
both the accessibility and the usability guidelines,
developers may use these ratings to prioritize their work in
improving a website. In the case of the accessibility
guidelines, legislation and directives in a number of
countries requires websites to meet guidelines with Priority
1 and 2 ratings.
The above discussion a number of issues about the
relationship between accessibility and usability of websites
and the importance ratings of accessibility and usability
problems provided by guidelines. This study will explore
these issues with a user-based study of two websites. Given
the extensive data collection required, it was decided to
concentrate on the experience of blind people interacting
with the Web using screenreaders, as they encounter the
most difficulties in using the Web [5], and compare their
experience with that of a matched group of non-disabled
people.

Guidelines for both accessibility and usability attempt to
quantify the importance of particular problems. For
example, the usability guidelines originally developed by
the US National Cancer Institute and then extended by the
Department of Health and Human Sciences (henceworth,
HHS guidelines) [10] provide two five point ratings for
each guideline: the “relative importance” of the guideline,
and the “strength of evidence” used in making that
judgement. The WCAG divides the checkpoints (subsections of the more general guidelines) into three groups:

The following research questions were investigated:
1.What is the nature of the relationship of the problems
encountered by non-disabled (sighted) people and
disabled (in this case blind screenreader users) people?

Priority 1: a Web content developer must satisfy this
checkpoint. Otherwise, one or more groups will find it
impossible to access information in the document.
Satisfying this checkpoint is a basic requirement for some
groups to be able to use Web documents.

2.If the same problems are encountered by both blind and
sighted people, are they more severe for the blind people
than the sighted people?
In order to answer this second research question, the
relationship between different measures of severity of
accessibility and usability problems needs to be further
investigated, an area also of interest in itself. So the third
research question was:

Priority 2: A Web content developer should satisfy this
checkpoint. Otherwise, one or more groups will find it
difficult to access information in the document. Satisfying
this checkpoint will remove significant barrier to accessing
Web documents.

3.What is the relationship between users’ ratings of the
severity of problems, expert’s ratings and the ratings
provided by accessibility and usability guidelines?

Priority 3: A Web content developer may address this
checkpoint. Otherwise, one or more groups will find it
somewhat difficult to access information in the document.
Satisfying this checkpoint will improve access to Web
documents.

METHOD
Participants

Six sighted and six blind participants undertook the
evaluation study. The six sighted participants were 5 men
and 1 woman with a median age of 30. The six blind
participants were 4 men and 2 women with a median age of
40. The two groups of participants were matched as far as
possible on age, gender and most importantly, general
computer and Internet experience and expertise.
Participants were asked to rate their computer experience
and expertise on 5 point scales. They were also asked to
estimate how many hours a week they spend using the Web.

The WCAG documentation states that the priority levels
were assigned by the Working Group (the consultation
group for the development of the guidelines), but does not
elaborate on the process or evidence used to define the
priorities. Harrison and Petrie [6] investigated the
relationship between the WCAG priority levels for a set of
problems encountered by disabled and non-disabled Web
users and the users’ own ratings of the severity of the
problems and an expert’s rating of the problems. Although
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Figure 1: Orange website
Table 1 shows the ranges and median values on each of
these variables. The blind participants were all
experienced users of a screen reader, either JAWS (5
participants, a range of versions were used from 5.0 to
7.1) or Window-Eyes (1 participant).

well known mobile companies in the U.K., but their web
solutions are quite different. None of the participants
were familiar with the websites, they had not used either
of the websites frequently or visited them recently.
Figures 1 and 2 show screenshots of the home pages of
the two websites at the time of the evaluation.
Tasks undertaken

Table 1: Computer and Internet experience and
expertise of participants
Blind
participants

Sighted
participants

Computer
Experience

Range: 3 – 5

Range: 3 – 5

Median: 5

Median: 5

Computer
Expertise

Range: 3 – 5

Range: 2 – 5

Median: 5

Median: 4

Hours/week
using WWW

Range: 2 – 5

Range: 2 – 5

Median: 4

Median: 4.5

Each participant was asked to attempt seven tasks with
each website, the tasks being the same for each site. It
was thought that repeating the same tasks on both
websites was not a problem, as the two websites
structured their information and functionality quite
differently. Nonetheless, the order in which participants
evaluated the sites was counter-balanced within each user
group, to minimize order effects. The tasks were
organized into a scenario of choosing a new mobile
phone, exploring different options of phones and payment
plans, finding the closest shop to go and try the phone,
and finding information about video call coverage and the
use of the phone abroad. The order of tasks was not
counterbalanced, as the sequence of tasks formed a
meaningful scenario and began simply and then
progressed to more complex tasks.

N.B. For Computer Experience 1 = none at all; 2 = a little; 3 =
reasonable amount; 4 = quite a lot; 5 = great deal.
For Computer Expertise: 1 = not at all expert; 2 = not very
expert; 3 = reasonably expert; 4 = quite expert; 5 = very expert.
For Hours/week using WWW: 1 = less than 1 hour; 2 = 1 – 5; 3
= 6 – 10; 4 = 11 – 20; 5 = more than 20 hours.

Procedure

Before commencing the evaluation, participants were
briefed about the study and procedures to be used and
their written consent was obtained. They were assured
that the evaluation was of the websites, and not their
ability to use the Web. With their permission, all
evaluation session were recorded using Morae [13] for
later viewing and analysis.

Websites evaluated

Two mobile telephone company websites were evaluated,
Orange (www.orange.co.uk) and T-Mobile (www.tmobile.co.uk). Initially, we planned to evaluate three
such websites, but a pilot study showed that the individual
evaluation sessions would be too long and be too tiring,
particularly for the blind participants. This class of
website was chosen as they have a complex range of
functionality and interaction styles, but allow participants
to do the same range of tasks on each website. The two
particular sites were chosen as they represent two very

Participants were given the tasks one at a time and told
that they could ask to be reminded of the task at any point
(some tasks required detailed information concerning
phone features and payment plans). They were asked to
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Figure 2: T-Mobile website
“think aloud” as they did the tasks [18], particularly to
articulate whenever there was a problem with the website.

Table 2: Problem statistics for the Orange website
Sighted Ps

Every time that occurred, the researcher conducting the
evaluation (both authors conducted evaluations) asked the
participant to briefly pause in doing the task, and to rate
the severity of the problem on a four point scale, taken
from Nielsen’s heuristic evaluation method [11]:
Cosmetic, Minor, Major or Catastrophic problem.
The researcher conducting the evaluation also rated the
severity of the problem using the same four point scale.
The procedure was that the researcher rated the problem
first (but did not tell the participant the rating) and noted it
on a coding sheet and then asked the participant for their
rating, which was also noted. Occasionally the participant
spontaneously gave their rating first, then the research
tried not to be affected by the participant’s rating. This
did not happen often enough to affect the independence of
the two sets of ratings. Due to technical difficulties,
Morae recordings for one sighted and one blind
participant were incomplete; where this affected results,
this is indicated.

Blind Ps

Number of distinct
problems

54

113

Number of problem
instances

90

168

Number of pages visited by
participants

51

50

Number of distinct
problems per page

1.06

2.26

Number of problem
instances per page

1.76

3.36

on a page and then move on if they could not find the
information they were seeking, although they might well
return to a page. Blind participants tended to spend
longer on each page looking for the appropriate
information and were less likely to return to a page.
Sighted participants also encountered far fewer problems
than blind participants. However, the mean severity of
the problems was very similar for blind and sighted
participants, both as rated by the participants themselves
and the researchers.

RESULTS
Overview of participant experience with the websites

Table 2, below, shows a summary of the problem results
for the Orange website. The difference between “distinct
problems” and “problem instances” is that any particular
problem may have been encountered by more than one
participant or by the same participant on more than one
occasion. Table 3 shows a summary of the performance of
blind and sighted participants with the Orange website.
On average, sighted participants visited more distinct
pages on the site than blind participants (28 vs 23.8) and
also made more page visits (which includes returns to the
same page (82.6 vs 64.4). This reflects the different
strategies typically used by sighted and blind participants.
The sighted participants tended to spend only a short time

Tables 4 and 5 show the same information for the TMobile website.
There was a significant difference between the two groups
in their success rate (F = 772.65, df = 1,10 p = 0.001),
with sighted participants having a significantly higher
success rate of 70.2% (on average 4.9 tasks successfully
completed out of 7) compared to blind participants
success rate of 50.7% (on average 3.6 tasks successfully
completed out of 7). There was also a significant
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difference between the two websites (F = 23.28, df = 1, 10
p 0.001), with T-Mobile having a significantly higher
success rate of 74.6% (on average 5.2 tasks successfully
completed out of 7) compared to Orange’s success rate of
46.4% (on average 3.3 tasks successfully completed out
of 7). There was no significant interaction between the
website and group factors. Figure 3 shows this result
graphically.

a number of preliminary investigations had to be
undertaken, which are described first.
Table 5: Participants’ performance with the T-Mobile
website

Table 3: Participants’ performance with the Orange
website
Sighted Ps
Success rate (number of
tasks successfully
completed, out of total of 7)

April 28-May 3, 2007 • San Jose, CA, USA

Blind Ps

Blind Ps

(N=6)

(N= 5)

Success rate

83%

66%

Mean number of distinct
pages visited

24.0

19.6

Mean number of page visits

58.5

38.8

17.0

24.0

2.4

2.5

(0.61)

(0.78)

2.7

2.6

(0.68)

(0.69)

57%

36%

Mean number of problem
instances per participant

Mean number of distinct
pages visited

28.0

23.8

Mean severity of problems
(as rated by participants)

Mean number of page visits

82.6

64.4

Mean number of problem
instances

15.0

28.0

Mean severity of problems
as rated by participants
(and standard deviation)

2.8

2.6

(0.79)

(0.68)

2.7

2.8

80

(0.61)

(0.66)

70
60

Mean severity of problems
as rated by researchers (and
standard deviation)

Sighted Ps

Mean severity of problems
(as rated by researchers)

90

50

Table 4: Problem statistics for the T-Mobile website

Number
problems

of

distinct

Sighted Ps
(N=6)
62

Number
instances

of

problem

102

120

50

30

Number
of
distinct
problems per page

1.24

2.77

Number
of
problem
instances per page

2.04

4.00

Number of pages visited

T-Mobile
Orange

40
30
20

Blind Ps
(N= 5)
83

10
0
Sighted

Blind

Figure 3: Success rate (%) for sighted and blind
participants on the two websites
For the ratings given by the participants, for any problem
in a particular condition there might be between one and
six ratings, depending on the number of participants who
encountered the problem. The key variable is how much
agreement there is between the participants when more
than one participant encountered the same problem.
Figure 4 shows the levels of agreement for the 32 cases
(out of a total of 312 problems) when 3 or more
participants encountered the same problem. The ratings
agreements were scored in the following way:

Relationship between severity ratings by participants,
researchers and guidelines

To investigate the relationships between the different
measures of the severity ratings of problems encountered
by participants, correlations were calculated between the
severity ratings provided by the relevant Guidelines and
the severity ratings provided by the participants and the
researchers. Before these correlations could be calculated,

•
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“Total Agreement” (Total A in Figure 4) - all
participants gave the same rating of severity;
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•

•

•

on both websites, but in both cases these correlations were
in the opposite direction to the predicted – negative
correlations, which indicate that for problems with higher
ratings on the HHS Guidelines, blind participants tended
to give them lower ratings and vice versa. Nor were there
any significant correlations between the priority levels
given by WCAG and the ratings given by the participants
and the researchers.

“1 difference” (1 Diff) - participants only differed by
a maximum of 1 level of rating; for example 2
participants gave a rating of 2 (minor problem) and 1
gave a rating of 3 (major problem);
“2 difference” (2 Diff) - participants differed by up
to 2 levels of ratings; for example 1 participant may
have given a rating of 1 (cosmetic problem), 1
participant a rating of 2 (minor problem) and 1
participant a rating of 3 (major problem);
“3 difference” (3 Diff), is the maximum possible
disagreement between participants, and means that
the participants differed by up to 3 levels of ratings,
for example 1 participant may have given a rating of
1 (cosmetic problem), 1 participant a rating of 2
(minor problem), 1 participant a rating of 3 (major
problem) and 1 participant a rating of 4 (catastrophic
problem).

Table 6: Correlations between severity ratings of
problems by participants, researchers and guidelines

Orange –
Sighted Ps
HHS
Guidelines
Orange –
Blind Ps
HHS
Guidelines
Orange –
Blind Ps
WCAG
Guidelines
T-Mobile –
Sighted Ps
HHS
Guidelines
T-Mobile –
Blind Ps
HHS
Guidelines
T-Mobile –
Blind Ps
WCAG
Guidelines

70
60
50
40
30
20
10
0
Total A

1 Diff

2 Diff
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3 Diff

Figure 4: % Agreement between participants in
severity ratings
Figure 4 shows that the majority of ratings agreements
were of the “1 Difference” category (62.5%), and when
the “Total agreement” and “1 Difference” agreements are
combined, this accounted for over 80% of all problems
encountered by 3 or more participants, a very high level
of agreement was achieved. Therefore it was decided to
take the mean value for the ratings of the participants who
encountered a particular problem and consider that to be
the measure of participant severity rating.

Participants
and
Researchers

Participants
and
Guidelines

Researchers
and
Guidelines

r = 0.518

r = 0.177

r = 0.190

p < 0.000

n.s.

n.s.

r = 0.709

r = - 0.244

r = - 0.179

p < 0.000

p < 0.04

n.s.

r = 0.709

r = - 0.1901

r = -0.226

p < 0.000

n.s.

n.s.

r = 0.441

r = 0.012

r = - 0.127

p < 0.003

n.s.

n.s.

r = 0.772

r = - 0.273

r = - 0.081

p < 0.000

p = 0.05

n.s.

r = 0.717

r = -0.095

r = -0.121

p < 0.000

n.s.

n.s.

1. Priority levels in WCAG use lower numbers to indicate
greater priority and higher numbers to indicate lower priority,
whereas the ratings of severity given by participants and
researchers use the reverse system. So for the correlations
between participant/researcher ratings and WCAG priority
levels, a significant negative correlation indicates agreement
between the two sets of ratings.

Finally, for both the HHS and WCAG Guidelines, for a
particular problem, a number of the guidelines might have
been considered relevant to any particular problem.
Again, a mean was taken of the severity ratings (Relative
Importance Level in the case of the HHS Guidelines,
Priority Level in the case of WCAG) of the different
guidelines considered relevant as the measure of severity
as indicated by the Guidelines.

Relationship between problems
different participant groups

encountered

by

To investigate the nature of the relationship between
problems encountered by blind and sighted participants,
all problems were tabulated for whether they were
encountered by sighted participants only, by blind
participants only or by both blind and sighted participants.
For these analyses, only pages on the websites that had
been visited by at least three blind and three sighted
people were included, to create equity in the potential for
detecting problems.

Table 6 shows that for the HHS Guidelines, there were no
significant correlations between the severity ratings
provided by the guidelines and those given by either the
sighted participants or the researchers. There were
significant correlations in the ratings provided by the
guidelines and the ratings given by the blind participants
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For the Orange website, there were 106 distinct problems
encountered by both groups. Table 7 shows the
breakdown of these problems between the three
categories. 17% of problems were encountered by sighted
participants only. 66% of problems were encountered by
blind participants only. 17% of problems were
encountered by both blind and sighted participants.
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problems. Just over half (65, 57.5%) of problems were
encountered by blind participants only. Just over 10% of
problems (12, 10.6%) were encountered by both blind and
sighted participants.
Table 9: Breakdown of problems encountered by blind
and sighted participants (T-Mobile website)

Table 7: Breakdown of problems encountered by blind
and sighted participants (Orange website)

Encountered by:

Number

Encountered by:

Number

Blind participants only

65

57.5

Blind participants only

70

66.0

participants

36

31.9

Sighted
only

18

17.0

Sighted
only

Both blind and sighted
participants

12

10.6

Total

113

participants

Both blind and sighted
participants

18

Total

106

%

17.0

To investigate whether the problems encountered by
sighted and blind participants were more severe for the
blind participants than for the sighted participants on the
Orange website, the ratings of the severity of the
problems encountered by both participant groups as given
by both the participants themselves, the researchers and
the guidelines were analysed. The mean rating of severity
given by the blind participants was 2.60 (s = 0.543) and
the mean rating by the sighted participants was 2.61 (s =
0.57). This difference was not significant (t = 0.07, df =
15, n.s.). Table 8 shows the mean ratings for the
researchers, again this difference was not significant.

To investigate whether the problems encountered by
sighted and blind participants were more severe for the
blind participants than for sighted participants on the TMobile website, the ratings of the severity of the problems
encountered by both participant groups as given by both
the participants themselves, the researchers and the
guidelines were analysed. The mean rating of severity
given by the blind participants was 3.08 (s = 0.524) and
the mean rating by the sighted participants was 2.25 (s =
0.665). This difference was significant (t = -2.99, df = 5,
p < 0.03), with blind participants giving more severe
ratings of their problems when compared to their sighted
peers. Table 10 shows the mean ratings for the
researchers, and both researchers individually, none of
these differences were significant.

Table 8: Mean ratings (and standard deviations) of
severity of problems encountered by both blind and
sighted participants (Orange website)
Mean rating
problems
encountered
by blind Ps

Mean rating
problems
encountered
by sighted Ps

Participants

1

2.60

2.61

Researchers

2.97
(0.56)

2.78
(0.60)

-0.119
(0.79)

-0.07
(0.94)

Guidelines

%

Table 10: Mean ratings (and standard deviations) of
severity of problems encountered by both blind and
sighted participants (T-Mobile website)

t-test

Mean rating
problems
encountered
by blind
participants

t =0.07
df = 15
n.s.
t= 1.10
df= 19
n.s.
t =0.24
df =33
n.s.

1. As the HHS guidelines rate importance on a five point scale
and the WCAG guidelines rate priority on a three point scale, zscores were taken of all ratings to allow comparison.

For the T-Mobile website, there were 113 distinct
problems encountered by both groups. Table 9 shows the
breakdown of these problems between the three
categories. Just over 30% of problems were encountered
by sighted participants only, so were clearly usability
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Mean rating
problems
encountered
by sighted
participants

Participants

3.08
(0.52)

2.25
(0.67)

Mean of both
Rs

2.95
(0.42)

2.68
(0.51)

Guidelines
(HHS/WCAG)

0.034
(1.06)

0.04
(0.98)

t-test

t =2.99
df = 5
p<0.03
t =1.49
df = 11
n.s.
t =0.16
df = 37
n.s.
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industry. If this study were repeated with other disabled
user groups, one might expect more overlap with
problems encountered by non-disabled users.

This study investigated three research questions
concerning the accessibility and usability of websites,
using two mobile phone company websites as the target
domain, and blind and sighted people as the target user
groups.

Severity of problems encountered by both blind and
sighted people

For those problems encountered by both blind and sighted
participants, it was hypothesized that they would be more
severe for blind people than for sighted people and this
would be reflected in the ratings given by participants,
researchers and the guidelines. Only limited support was
found for this hypothesis, with a significant difference
between participants’ ratings on only one of the two
websites, and no differences in the ratings given by
researchers and the guidelines. However, it is the
participants’ ratings that are of most interest here.
Unfortunately, in spite of a large number of user problems
studied, the number of problems encountered by both
blind and sighted participants was quite small, so the test
of this research question is not highly robust. Further
evidence to support this hypothesis is needed. But if it
can be found, it would be particularly useful in
accessibility and usability evaluations, as it would show
that studying the accessibility problems on a website
highlight and amplify the usability problems. This is both
useful practically and of theoretical interest in
understanding the relationship between accessibility and
usability.

Nature of the relationship between problems
encountered by blind and sighted participants

For both websites, the problems encountered by the blind
and sighted participants constituted intersecting sets, with
some problems only encountered by blind participants
(over half the total number of problems encountered),
some problems encountered by only sighted people and
some problems, although not a large percentage,
encountered by both groups. These results were not
simply a consequence of sampling, that is the fact that a
particular problem happened to be encountered by a blind
person or persons rather than a sighted person or persons.
It was clear that some of the problems resulted
specifically from the fact that the blind people used
screenreaders which results in problems not encountered
when using the sites visually. For example, although both
websites provided clear headings within pages to divide
text into identifiable chunks, neither site indicated these
headings in the html code, so they could not be detected
by the blind participants. Conversely, some of the
problems encountered by sighted users related to the
visual presentation of the information and thus did not
affect blind participants. For example, on the T-Mobile
website, information about price plans was set out in a
table, but the headings for the 12 month and 18 month
plans were poorly grouped visually, so some sighted
participants were unsure whether the information was a
heading for one section of the table, or a footnote to the
previous section. This problem did not affect blind
participants, as the information was before the price
group, so they correctly assumed it related to the prices
that followed.

Relationship between the different measures of the
importance or severity of problems

Perhaps the most interesting findings from this study
concern the relationships between the different measures
of importance or severity of the problems encountered by
participants.
Firstly, the fact that there is strong
agreement between participants in the severity of a
particular problem is encouraging.
Although the
participants for this study were chosen to be relatively
homogenous in their computing and internet expertise,
they had different strategies for interacting with the sites
and different knowledge that they brought to the tasks.
Nonetheless they broadly agreed on which problems were
important and which problems were not.

Thus accessibility problems were not a complete sub-set
of usability problems, as suggested by Thatcher et al [17]
nor were usability problems a complete sub-set of
accessibility problems, as might be inferred from
Shneiderman [13, 14]. However a more detailed analysis
of the nature of the problems encountered by each group
and the problems shared by both groups, will be
undertaken in a future paper.

However, the most important finding on this research
question is the lack of any significant relationship
between the ratings given by the participants (and the
researchers) of the importance of the problems they
encountered and the ratings provided by the HHS and
WCAG guidelines of the severity of problems. This study
confirms the preliminary findings of Harrison and Petrie
[6] who failed to find a relationship between participants’
ratings, one expert’s ratings and the guidelines ratings, but
the current study is a considerable larger study, both in
terms of numbers of participants and numbers of user
problems. In the case of the HHS guidelines, this is
particularly interesting, as these guidelines and their
importance ratings were derived from a careful study of a

The degree of overlap between the problems encountered
by the two groups was not large, certainly not as great as
we had predicted. However, it should be remembered that
the disabled group studied here were blind people using
screenreaders, whose interaction with the Web is
conceptually most different from that of non-disabled,
sighted people. So the fact that there is about 14%
overlap in problems even in this most extreme case shows
that there is communality in accessibility and usability
that is perhaps being neglected by researchers and the web
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considerable literature on usability studies, so one might
have hoped that the ratings would be shown to be valid in
the context of a particular evaluation. In the case of the
WCAG guidelines, the problem is that there has been
little detailed research into the ways screenreader users
interact with the Web and the problems they encounter, so
the empirical basis for the Priority Levels in WCAG was
actually quite weak. Nonetheless, it should not be thought
that this study is suggesting that providing importance
ratings on guidelines is not possible, rather that
considerably more research on the relationship between
users’ experiences of problems and the ratings to be given
to those problems is required.
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