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Abstract

On simple web pages, the text to speech translation provided by a screen
reader works relatively well. This is not the case for more sophisticated ‘“Web
2.0’ pages, in which many interactive visual features, such as tickers, tabs,
auto-suggest lists, calendars and slideshows currently remain inaccessible.
Determining how to present these in audio is challenging in general, but may
be particularly so for certain groups, such as people with congenital or early-
onset blindness, as they are not necessarily familiar with the visual interac-
tion metaphors that are involved. This paper describes an evaluation of an
audio web browser designed using a novel approach, whereby visual content
is translated to audio using algorithms derived from observing how sighted
users interact with it. Both quantitative and qualitative measures showed that
all participants, irrespective of the onset of their visual impairment, preferred
the visual interaction-based audio mappings. Participants liked the fact that
the mappings made the dynamic content truly accessible, rather than merely
available to those who could find it, as is presently the case. The results indi-
cate that this ‘visual-centred’ mapping approach may prove to be a suitable
technique for translating complex visual content to audio, even for users with
early-onset visual disabilities.

1 Introduction

The Web today, ‘Web-2.0’, is very different to the Web a decade ago, in terms of its
content, functionality, and the technology used to provide it [18]. One of the most



significant changes is the ability to provide dynamic visual content, such as tickers,
tabs, auto-suggest lists, calendars and slideshows, which allow parts of a Web page
to update without having to refresh the page or change the URL [16]. Examples
of Web 2.0 content can be seen on pages such as the Yahoo!, and iGoogle> Web
portals.

The resulting Web pages provide an engaging, interactive experience for sighted
people, who are used to dealing with complex visual information. Unfortunately,
using these pages is far more difficult for people with visual impairments. Screen
readers, which convert Web pages to sound [1, 7, 9, 19], do not currently provide
adequate access to many types of Web 2.0 content [27, 23, 5]. Typically, the user
presses a button or link, changing an item of content on the page, but is not notified
that a change has taken place — to access the content, he or she must search through
the page. This assumes, of course, the user is aware that something has happened:
frequently, he or she will simply think that the button did not work [5].

Thus far, efforts to make Web 2.0 accessible to users with visual impairments
have focused on the creation process, and the use of development tools, standards
and design paradigms to make pages accessible from the outset [15, 11, 24, 25, 17,
2, 8]. The most significant of these is Web Accessibility Initiative — Accessible
Rich Internet Applications (WAI-ARIA) mark-up [10], which allows designers to
‘tag” Web 2.0 content to guide screen readers in how to present it [25, 24, 8]. Even
with careful page design and annotation, ensuring Web 2.0 content is accessible
is difficult, however, as determining how to translate it to audio is not straightfor-
ward [23, 3]. Most Web 2.0 content is developed by and for sighted people and
is rarely designed with screen reader users in mind. The optimal presentation of
such information for users with visual impairments, particularly if one is following
the User Centred Design paradigm [12], may require the interaction metaphors in-
volved to be changed completely, and the Web page to be redesigned from scratch.
Whilst this approach is appealing in principle, in practice it is often unrealistic, as
the resources required to implement it are simply too great [20]. Providing alterna-
tive, more accessible sources of information introduces the issue of ‘ghettoization’:
forcing visually impaired users to access a different, possibly ill-maintained and re-
duced set of Websites, rather than those enjoyed by other users [22].

In order to effectively map Web 2.0 content from a visual to an audio presen-
tation, it may be helpful to consider what kind of functionality and experience it
affords its intended users: people with normal vision. Such an approach is contro-
versial, as the accepted wisdom when designing assistive technology is to start by
considering the end user, rather than the original one [12, 26]. It is also not clear
whether people with congenital and early-onset visual impairments will be suffi-
ciently familiar with Web 2.0 interaction metaphors to benefit from a translation of
them, and may instead find them difficult to use [21, 13]. Attempting to translate
the interaction process, rather than just the content to audio could have great bene-

1http: //www.yahoo.com
http://www.google.com/ig



fits, however. A frequent complaint from our study participants is that information
is often made ‘available’ to them — providing they know exactly how to reach it —
but not truly accessible, as it remains difficult to get to and use. Trying to replicate
in audio the functionality that Web 2.0 content affords sighted users may go some
way to addressing this problem.

This paper describes an evaluation of the SASWAT browser — an audio Web
browser designed to translate the functionality of Web 2.0 content into audio. The
mapping algorithms used by the browser were developed from detailed observa-
tions of how sighted users interact with and respond to Web 2.0 content, and were
intended to provide screen reader users with access that is equivalent to that en-
joyed by sighted users. To test whether this ‘visual-centred’ approach is appropri-
ate for people with both early- and late-onset blindness, the browser was evaluated
with twelve users, four of whom had had a visual impairment since birth, two of
whom had been blind since childhood, and six of whom had an adult-onset visual
impairment. The SASWAT browser was compared with a baseline browser repre-
senting the current behaviour of most browser-screen reader set-ups, which provide
only limited access to Web 2.0 features.

All the evaluation participants, regardless of the onset of their visual impair-
ment, preferred the access provided by the SASWAT browser. Participants partic-
ularly liked the fact that the browser made the dynamic content truly accessible,
rather than merely available to those who could find it, as was the case in the base-
line condition. The results indicate that the visual-centred mapping approach may
prove to be a suitable technique for translating complex visual content to audio,
even for users with early-onset visual impairments.

2 The SASWAT audio Web browser

The Single Structured Accessibility Stream for Web 2.0 Access Technologies (SASWAT)
audio browser was designed to replicate for people with visual impairments the ex-
perience that sighted people have when interacting with Web 2.0 content. Data
regarding the sighted interaction experience were collected in eye tracking studies,
in which participants completed tasks with different types of Web 2.0 content, and
also spent time browsing the Web without any specified tasks. The full results of
the study are reported in [14]. Sections 2.1 to 2.8 describe how the eye tracking
results were used to inform the design of the visual to audio mappings for each
type of Web 2.0 content, and then detail how the content was presented in the base-
line condition (base case presentation) and the SASWAT browser 3. For all types
of content, both browsers made a ‘clicking’ sound when the user pressed enter to
select a control. In addition, the SASWAT browser also played a short non-verbal

3All the content used in the evaluation can be seen on the study Website: http:
//hcw.cs.manchester.ac.uk/research/saswat/experiments/hotels/
simple/intro.php. A demonstration of the browser can be seen at http:
//www.youtube.com/user/HumanCentredWeb#p/u/0/HTt0GJI15t4s



Content Sighted users SASWAT browser

Ticker Occasionally viewed updates. Non-verbal cue announcing updates.

Tabs

Slideshow Viewed new content immediately Announced that new content had appeared

Expansion button
Form validation

and spoke first sentence immediately.

Auto-suggest list

Viewed first three terms in list after
typing a few characters and reviewed
regularly until desired term appeared.
Selected term when present rather than
continuing to type.

Spoke aloud first three terms in list

as soon as they appeared and reread them
every time they changed.

Enabled user to select terms from list

as well as type them.

Calendar Used table format to jump quickly Enabled user to jump between dates in
between days, weeks and months. chunks of a day, week or month.
Selected rather than typed date Enabled user to select dates from calendar
to ensure format was correct. as well as type them.

Table Viewed first entry of top row Announced that content had been

immediately.

rearranged and spoke first entry of top

row immediately.

Table 1: Summary of how sighted users viewed and interacted with dynamic con-
tent, and the resulting audio functionality provided by the SASWAT browser.

cue indicating when information had been added, replaced or rearranged.

2.1 Ticker

The ticker provided a single sentence of news, and updated automatically every five
seconds (see figure 1). Sighted users only occasionally viewed changes in content
that occurred automatically. The SASWAT browser thus notified users about the
ticker updates in a discreet and unobtrusive fashion: a non-verbal cue indicated
that an update had occurred; if focus was on the ticker the new content was spoken
automatically. There was also the option of turning the notification off. In the base
case, the item visible when focus moved to the ticker was read aloud, but no further
updates were read out, and the non-verbal notification of updates was not provided.
To hear subsequent updates the user had to refresh the focus.

2.2 Tabs

A box in the centre of the page contained the main content (see figure 1). The con-
tent could be changed by clicking one of three tabs along the top of the box: ‘Book
Now’ revealed a link to the booking page; ‘Top Destinations’ revealed a list of
recommended destinations; ‘Special Offers’ revealed a slideshow of special offers.
The ‘Top Destinations’ tab was selected initially. When sighted users clicked tabs



800 HCW travel - book hotels at great prices
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Latestnews: New hotels in Spain

| Book Now! | | Top Destinations | | Special Offers

The Queen's Hotel

The Isle of Skye

Stay on a Friday and Saturday night between 4th March and 28th August
2010, and get the Sunday night totally FREE.
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Figure 1: The homepage of the travel website. The ticker can be seen at the top,
with the tabs just underneath. The ‘Special Offers’ tab is selected, displaying a
slideshow of the special offers.



they immediately viewed the new content. Locating the content was easy, due to
a combination of visual cues indicating where the change should be expected, and
the salience of the change when it occurred. People looked at the top or first part of
the content, but did not necessarily read all of it. The SASWAT browser told users
when the tab content had changed (speaking: ‘Content replaced’), and immediately
moved focus to and read the first part of the new content. In the base case, focus
remained on the control, and a ‘click’ indicated that the user had activated it. No
verbal feedback was provided.

2.3 Slideshow

The ‘Special Offers’ tab contained information (a title, photograph and descrip-
tion) about a series of holidays stored in a slideshow” (see figure 1). Below the
information were ‘Next’ and ‘Previous’ controls that could be used to navigate be-
tween four slides in a loop. When sighted users clicked a control, they immediately
viewed the new slide, as described for the tab content. Moving rapidly through a
series of slides was trivial, as it necessitated only a single click on the same con-
trol to change the slide. The SASWAT browser told users when the slide content
had changed, and immediately moved focus to and read the first part of the new
content. Users also had a command to return to the last control used (in this case
the ‘Next’ control), providing a facility for quickly moving between slides. In the
base case, focus remained on the control, and a ‘click’ indicated that the user had
activated it. No verbal feedback was provided.

2.4 Expansion button

A box contained a control entitled ‘Instructions’. When this was clicked, the box
expanded to reveal a bulleted list of instructions describing how to use the form
(see figure 2). When sighted users clicked an expansion button, they immediately
viewed the additional content, as described for the tab content. The SASWAT
browser informed users content had been added to the page (speaking ‘New Con-
tent’), and immediately moved focus to and read the first part of the new content.
In the base case, focus remained on the control, and a ‘click’ indicated that the user
had activated it. No verbal feedback was provided.

2.5 Auto-suggest list

When the user typed in the ‘Destination’ text field, a list of suggestions for holiday
locations appeared under the box matching the characters that had been entered so
far (see figure 2). Clicking on a suggestion entered it into the text field. Sighted
users looked at an auto-suggest list very soon after it appeared, and continued to
check it every few characters until the term they wanted appeared. Users tended

“The technical term for this type of dynamic content is ‘carousel’; however, the lay term
‘slideshow’ was used in the evaluation.



800 HCW travel - availability checker
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| HCW Travel ”

Availability Checker

Please complete this form to search all our hotels around the world.

E‘ Instructions

Use this form to get information about prices and availability. While it can be used for booking, you are under
no obligations until the stage at which you enter your credit card details.

Enter your destination
Select your date of departure (the day you leave home)
Select your date of return. This is the day you wish to arive home.

Destination:

Spain: Costa Del Sol

Spain: Northern

Figure 2: The booking page of the travel website. The expansion button to the
left of the ‘Instructions’ heading has been selected to reveal instructions for using
the form. Below this, an auto-suggest list has appeared as the user types in the
‘Destination’ text field.



to select the required term from the list rather than finish typing it manually. Al-
though a long list of items sometimes appeared, people rarely looked beyond the
first three items. The SASWAT browser automatically started to read the first three
suggestions in the list whenever it detected the user pause when typing. It allowed
users to review and select from the list, so they did not have to type the complete
search term. In the base case, the list appeared when characters were entered into
the text field, but the user was not notified of this. It was not possible to select an
item in the list to enter it into the search box.

2.6 Calendar

When focus entered one of the date fields a pop-up calendar appeared (see figure 3).
Initially the current date was displayed in the date field, and this was highlighted in
the calendar by a box. Two controls displaying arrow icons could be used to move
to the preceding or next month, as in the slideshow. Clicking on one of the days
entered it into the date field. When a departure date had been entered, the return
date was automatically set to this too, providing it had been correctly formatted,
otherwise it was set to the current date. Sighted users selected dates from the
calendar to ensure they were in the required format for the date field. The table
format of a pop-up calendar helped people to quickly find dates that were days,
weeks or months later than the one initially displayed. The SASWAT browser
announced the date currently in the box (or the current date if empty), then allowed
users to jump forwards or backwards between dates in chunks of a day, week or
month. Users could select a date from the calendar to ensure it was entered into
the field in the correct format. It was also possible to enter the date manually. In
the base case, when focus entered the date field, the browser read out the date it
contained. The calendar appeared, but the user was not notified of this, and it was
not possible to access it in audio. To set the date, the user typed it in manually,
using the numbers along the top of the keyboard.

2.7 Form validation

If the ‘Submit’ button at the bottom of the form was pressed when the form was
incorrectly completed (the destination did not match the required location exactly,
or the date was not formatted correctly), an error message appeared just above the
‘Submit’ button (see figure 4). Sighted users looked immediately at new content
that appeared under these circumstances. The SASWAT browser said that new
content had appeared, and immediately moved focus to and read the message. In
the base case, the error message appeared but the user was not notified of this and
focus remained on the ‘Submit’ button. No verbal feedback was provided. This
behaviour is typical of most screen readers: users will not be alerted to an error in
a Web form, and are thus often unaware one has occurred.
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Figure 3: The booking page of the travel website. A calendar appears when focus
moves to the ‘Departure date’ field.
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HCW Travel

Availability Checker

Please complete this form to search all our hotels around the world.

E‘ Instructions

Use this form to et information about prices and availability. While it can be used for hooking, you are under
no obligations until the stage at which you enter your credit card details.

Enter your destination
Select your date of departure (the day you leave home)
Select your date of return. This is the day you wish to arrive home.

’1 Destination: Spain: Andalucia

0 Departure date:  5/14/2010

e Return date:  5/14/2010

v
‘ Error: Your departure date must be tomorrow or later! ‘
=
v

Figure 4: The booking page of the travel website. The form has been submitted,
but there is an error. Text appears above the ‘Submit’ button explaining that the
departure date is too early.
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Figure 5: The holiday search results page of the travel website. The table rows can
be reordered by selecting the appropriate column heading.

2.8 Table

The results of the holiday search were stored in a table. Each row represented a
holiday, and details of the hotel, location, room type, package, quality (star rating),
customer rating and price were stored in separate columns (see figure 5). Clicking
on one of the column headings reordered the holidays from lowest to highest for
that particular category. Sighted users looked immediately at the first entry of the
leftmost column of a table after they had sorted the rows. The SASWAT browser
said that the table had been rearranged and immediately spoke the first entry of the
leftmost column (the name of the hotel). Users in the base case were not notified
of the update, but their focus moved to the ‘Hotel’ column heading in the top left
of the table (following replacement of the whole table, including the original focus
element). They were not notified of this move. In both cases, users could navigate
between cells left, right, up or down.
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3 Material and methods

A full description of the method, along with the experimental materials and tran-
scripts of the results is provided in a Technical Report [6]; a shortened version
appears below. Full details of the browser commands and usage are contained in
the help documentation [4].

3.1 Participants

Twelve participants with a range of visual impairments took part in the evaluation.
P2m, p6m and p9m had been blind from birth, p3f had been partially sighted from
birth, p4f and p12f had childhood-onset blindness, plm, p5f, p7m, p8f and p10f
had adult-onset blindness and p11m had adult-onset partial sight. All participants
normally used Windows, and the majority browsed the Web using the screen reader
JAWS (v. 10 or below). One participant used the screen magnifier ZoomText
with audio and two used ZoomText without audio. P11m used a standard desktop
computer set-up with a large font size, but had had experience of using JAWS
at college. Most participants browsed the Web every day. P4f browsed the Web
weekly and p10f monthly. P7m had only browsed the Web twice before, for a short
period in college. P1m, p2m, p3f, pbm and p12f were in the 20-45 age group; the
remaining participants were over 45.

3.2 Study design

The study used a within-subjects design, in which all participants completed a se-
ries of tasks as part of a holiday booking process on a travel Website (specially de-
signed for the evaluation), once using the Firefox browser with the SASWAT screen
reading extension (the SASWAT browser) and once using the Firefox browser with
the Fire Vox screen reading extension® (the base case browser). The Fire Vox
browser was chosen as a baseline because it provides access to Web 2.0 content
at a level similar to many proprietary screen readers; it was modified so that both
browsers used the same navigation commands.

The goal of the evaluation was to give participants an opportunity to compare
the behaviour of both browsers whilst interacting with a variety of Web 2.0 content,
so they could later specify which they preferred in a structured interview. As such,
they completed the same tasks, on the same Website, twice. To control for practice
effects, half the participants completed the holiday booking tasks using the base
case browser first, the other half using the SASWAT browser first.

The evaluation was run on a MacBook Pro using the system voice ‘Alex’ at
the speaking rate ‘normal’. Audio output was provided by the on-board speakers.
Participants used a USB Dell keyboard to navigate and provide typed input.

Shttp://firevox.clcworld.net/
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3.3 Interview

The evaluations were run at each participant’s own pace, and people were free to
ask questions as they went along. This flexibility was important as users varied
considerably in their experience with and confidence using assistive technology
and the Web, and for ethical reasons it was important not to place anyone in the
position where they were under pressure to complete something quickly. This did
mean that it was difficult to accurately compare quantitative measures such as time
on task, however, so these are not reported; instead participants provided feedback
in a post-evaluation interview.

For each item of Web 2.0 content, participants were asked to give a rating
out of 5 (1 = very difficult, 5 = very easy) for how easy it was to access using
each browser, whether they would like to be able to access it, and whether they
could think of any ways of improving access to it in audio. Participants were
asked which browser they preferred overall and why, whether it was useful to be
notified when information on a Web page changed, and whether they agreed with
the statement, ‘if information on a Web page is available to someone sighted, it
should also be available to someone who is visually impaired’. Throughout the
interview, participants were encouraged to expand on an answer if they wished to.

3.4 Procedure

Participants were shown how to use the browser and given the chance to practice
using the navigation commands on a shortened version of the Fire Vox User Manual
home page. They then completed the following series of tasks with each browser:

e Ticker: Move focus to the ticker and listen to the latest news from the HCW
Travel Company.

e Tabs: Select the ‘Special Offers’ tab. What is the name of the hotel fea-
tured in the first special offer? (Then after the user had completed the task
slideshow task:) Select the ‘Book Now’ tab, and within that select the ‘Book
Now’ external link to go to the booking page.

e Slideshow: Find the locations featured in the next two special offers.

e Expansion button: Select the ‘Instructions’ control and read the instruc-
tions for using the form.

e Auto-suggest list: Enter ‘Spain: Andalucia’ in the ‘Destination’ text field.

e Calendar: Set the departure date to the 1st January 2010, and the return date
to the 2nd February 2010.

e Form validation: (If applicable) listen to the error message to identify the
part of the form that contains an error.
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e Table: What it is the name of the cheapest hotel? How many hotels are there
with three stars?

Before each task, participants received an explanation of how it appeared visually
and how to use it. Due to the step-wise nature of the interaction, the tasks were
always completed in the same order. Finally, participants answered questions about
their experience in the structured interview.

4 Results

All participants agreed with the statement, ‘if information on a Web page is avail-
able to someone sighted, it should also be available to someone who is visually im-
paired’. In response to the question, ‘overall, which browser made it easier to com-
plete the booking task?’ all participants said they preferred the SASWAT browser.
Reasons for their preference included: it was more informative (three participants);
it was more efficient or quicker (three participants); it provided better/more im-
mediate feedback, making it easier to understand what was happening/orientate
yourself (six participants); it made the tasks easier (three participants). Additional
reasons were, ‘it seemed to find [the information] better,” and ‘it was more consis-
tent.’

Participants were able to directly contrast accessing five types of Web 2.0 con-
tent — the ticker, tabs, slideshow, expansion button and table — with each browser.
Four of the participants experienced an error when submitting the form with both
browsers, so were also able to directly compare the access provided to the error
message by the two browsers. In every case, participants found it easier to access
the content using the SASWAT browser (see Table 2).

Analysis of the ticker, tabs, slideshow, expansion button and table scores us-
ing the General Linear Model procedure with browser and content type as within-
subjects factors and onset of disability as a between-subjects factor shows that
ratings are significantly higher for the SASWAT browser (F1 9 = 57.9, p<0.001).
There is also a main effect of content type (F4 36 = 2.7, p<0.05) and an interac-
tion between content type and browser (F4 36 = 1.3, p<0.05). Post-hoc pairwise
comparisons reveal that this is due to ratings for the base case browser being sig-
nificantly higher for access to the expansion button content than the the ticker,
slideshow and table content (there was no significant difference between the tab
ratings and ratings for any other content): although participants still preferred the
access provided by the SASWAT browser, this preference was not as pronounced
for access to the expansion button. This is not entirely surprising, as to access
the instructions provided by the expansion button, participants simply had to move
forward. By contrast, to get to the start of the slideshow content, for example, they
had to move some way backwards through the page.

There is no difference between the ratings provided by those participants with
an early-onset visual impairment (birth or childhood) and those with a late-onset

14



Content SASWAT | Base case
Ticker 4.4 2.5
Tabs 4.3 2.8
Slideshow 4.3 2.7
Expansion button | 4.3 3.5
Additional content | 4.5 1.3
Table 4.4 2.5

Table 2: Mean scores for ease of access to each type of Web 2.0 content with the
SASWAT and base case browsers (1 = very difficult; 5 = very easy.)

impairment (adulthood). As ratings do not vary according to onset of disability,
this indicates that significant visual experience is not required in order to benefit
from the visual-centred mappings used by the SASWAT browser.

Participants only had access to the auto-suggest list and calendar in the SASWAT
browser. Most participants were very positive about these features, and said they
would like to be able to use them. Only p3f said she would not use the auto-suggest
list (although it should be noted that the auto-suggest list did not work properly in
this session due to a technical fault), and p9m and pl1m were not sure whether
they needed access to the calendar. Again, preference for the SASWAT browser
did not appear to be affected by onset of disability. Of those who wanted access
to the SASWAT mapping for the calendar, five had had a visual impairment from
birth or childhood, and five had an adult-onset impairment.

A key reason for participants’ preference for the SASWAT browser was the
immediate feedback it provided when content had updated. All participants ex-
pressed a desire to be told when content on the page had changed, and all thought
that a facility like the beep alerting the user to the updating ticker would be useful.
Whilst being notified of automatically updating content was desirable, receiving
feedback about requested content was vital. When using the base case browser,
which did not provide verbal feedback, participants assumed that the request had
not worked, as described by p5f: ‘you can press enter half a dozen times not know-
ing that you’ve done it if it doesn’t talk to you... that was the bit I preferred [about
the SASWAT browser]. You know, the communication.’

It was not only the fact that feedback had occurred, but the fact that it was
informative that appealed: p4f, for example, liked the way it told her the table
rows had been rearranged and p11m appreciated the reassurance provided by the
SASWAT browser: ‘I preferred [the SASWAT browser] again in actual fact, yes.
Because it explained what was happening... It’s alright doing it, and you’ve got to
rely on the fact that it’s done it. But on [the SASWAT browser] it told you that it
had done it, so I was quite confident that we were where we should be.’

The fact that the SASWAT browser moved straight to and read the new content
was also viewed very positively by the participants — indeed, it was what they ex-
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pected to happen. When p4f failed to receive feedback after updating the slideshow
with the base case browser she said, ‘It’s just, I thought it was going to tell me...
I was just wondering what the next offer was.” Similarly, pl1m said, ‘I thought
the second one was pretty descriptive, pretty accurate. You go straight to it. And
knowing when you’ve arrived at the one you were looking for, yeah.’

Participants liked the fact that they got to the information they wanted quickly.
P9m preferred the SASWAT browser because ‘it gave you information more im-
mediately, and... yeah, that’s why really... It’s about quick accessibility for me
really — you do the job as quickly as you can.” P12f also felt the SASWAT browser
provided a quick, intuitive response to a change in Web 2.0 content: ‘You’ve got a
lot more control with something like this than what you would have normally, just
with JAWS. It’s good... it’s a lot easier to follow. It’s a lot easier to use. It doesn’t
stop talking to you. It’s not inconsistent — it’s consistent with its information...
Once I'd had time to play I feel I could get quite competent with that.’

When using the SASWAT browser, participants felt confident they knew where
they were on the page. In the words of p8f: ‘It’s just really, each time you go
on to each page it actually speaks to you. It tells you where you are and what
part of that page you’re up to. Because you're having to picture it in your mind.
Where it is. And it’s very important that you know where you are on each sheet
or wherever.” Most of the participants experienced difficulties with orientation and
navigation when using the base case browser, and these were particularly evident
in the slideshow task. All but one of the participants navigated the wrong way
(forwards, rather than backwards) when attempting to reach the new content, even
though they were aware that focus was still on the ‘Next’ control, and had pre-
viously been informed that this was at the bottom of the slide. When using the
SASWAT browser, participants intuitively navigated forwards and quickly reached
the content they were looking for.

Finally, participants enjoyed the efficiency and reassurance that came from us-
ing auto-suggest lists and calendars. P7m, who had the least experience browsing
the Web, was particularly enthusiastic about these features, saying of the calendar
that it was ‘great, that is brilliant, that is really, really good’ , and the auto-suggest
list, ‘brilliant — I love that. Great. That is really, really, really helpful... I thought
that was brilliant, absolutely... it’s such an easy way of doing things.” This may
have been because, like many of the participants, he found data entry quite time-
consuming and difficult: ‘The thing is, with somebody like myself, who’s totally
blind, after a bit you get somewhat frustrated about not achieving what you want
to achieve and getting where you want to be... *Cause it does get frustrating. But
with the information that you’ve just suggested there, with the helper on the second
system, that’s brilliant to me. It just makes it so much easier to get to where you
want to be.’
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5 Discussion

Participants’ ratings of the SASWAT browser were not affected by the onset of their
visual impairment, indicating that significant visual experience is not required in
order to benefit from the ‘visual-centred” mappings used by the SASWAT browser.
All the participants preferred the SASWAT browser because it provided immediate
feedback about what had happened to the page, before automatically moving to and
reading the new content. This resulted in a more efficient and intuitive browsing
experience, which left participants feeling more confident about their ability to
successfully navigate the page.

The fact that participants found it easier to orientate themselves in the SASWAT
browser is interesting, as it is not obvious that this would be the case. The expec-
tation that selecting a control would lead immediately to the new content is pre-
sumably a result of the users’ experience of using links on static pages: selecting
the link moves focus immediately to the specified destination, usually a new page.
Generally speaking, screen reader users will enter the new page at the top left, and
then move through it in a serial fashion until they reach the required content: an
understanding of the page layout may be useful, but it is not required to complete
the task. This is not the case when interacting with Web 2.0 content, however, as
the visual grouping of elements — controls and items of information — indicates
how they interact and function with each other.

The way the SASWAT browser behaved towards updates was modelled on the
way that sighted users attend to them, i.e. they look at them as soon as they have
occurred. Sighted users are easily able to orientate themselves, however, as they
can see, at a glance, the position of the new content in relation to the control they
just clicked, and move between controls and updating content with ease. Users
relying on audio are not able to do this, and could potentially be confused by focus
jumping to new content on a new part of the page, if they do not understand its
position in relation to their previous one.

In the evaluation, participants received a description of the function and layout
of the Web 2.0 content, as it is something visually impaired users are not generally
familiar with. Several of the participants recognized that information about the
visual layout of the Web 2.0 content could help them understand how it operated,
and suggested that the browser provide descriptions of it. The results show that
simply providing a description alone, without altering the interaction model, is not
enough, as demonstrated by the fact that participants were unable to navigate to the
main slideshow content using the base case browser, despite having an awareness
of its layout. Retaining the precise layout of a number of items in memory imposes
a significant cognitive load; what may be needed is the ‘gist’ of how the content
is arranged, coupled with an intuitive form of interaction, such as that provided by
the SASWAT browser.

This understanding of layout is important for many types of Web 2.0 content,
including tabs, slideshows and tables, but it is less crucial for calendars and auto-
suggest lists, as there is no separation between the control and the content. Again,
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however, it is not immediately clear that people would like the SASWAT browser’s
audio presentation of such content — it may be preferable simply to type the date
or search term. In fact, there were only three instances where participants indi-
cated they would not want the access to Web 2.0 content provided by the SASWAT
browser: p3f would prefer to type a term than use the auto-suggest list, and P9m
and p11m would prefer to type the date than use the calendar.

These participants said they preferred typing because it was ‘quicker’ or ‘eas-
ier’ than using a calendar or auto-suggest list. Often, this may be true: listening
to and interacting with the content is possibly more time-consuming than entering
information directly. Doing this successfully, however, requires the user to be a
confident typist, and to know precisely how to spell or format the entry. Sighted
people appear to use this type of content not to speed up the process of entering
data, but to ensure it is correct. Many of the evaluation participants also welcomed
the reassurance and help with formatting that auto-suggest lists and calendars pro-
vided, particularly when they found typing difficult. For those people who would
prefer not to use the calendar, they are already able to simply ignore it and type
directly into the date field; the means to turn off or modify the number of entries
spoken by the auto-suggest list could be a useful addition for those people who do
not wish to use it.

The fact that participants liked the access provided to the auto-suggest list
and calendar emphasizes why the ‘visual-centred’ approach — designing mappings
based on sighted user observations — was particularly useful. It is possible that
many of the mappings could have been conceived using paradigms other than that
of observing and translating sighted user interaction. For example, reading out new
content as soon as it appears follows the model of static page navigation that users
are familiar with, and it could be argued that much of the time using this model
to inform the mappings would have produced the same result as basing them on
sighted user interaction. It is not clear, however, how easy it would have been to
determine how to map the auto-suggest list or calendar to audio without under-
standing first how they are used by sighted users. Intuitively, the automatic reading
of the list appears intrusive, yet blind users, like sighted users, welcomed the in-
trusion and the fact that selecting from the list ensured the location they entered
matched one in the database. The calendar — a table — would typically have been
rendered in audio by placing the focus in the top left and allowing the user to nav-
igate from cell to cell one at a time. This completely misses the functionality that
calendars afford sighted users: allowing them to quickly locate the current date and
use the table format to jump to other dates in chunks of weeks or months. Although
it is impossible to prove that sighted user observations are the only way of devel-
oping such mappings, the results of the current study do provide good evidence
that this approach can produce audio interaction metaphors that are far superior to
those currently available.
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6 Conclusions

Overall, the SASWAT browser received a very positive reception from the evalu-
ation participants, regardless of the onset of their visual impairment. Qualitative
analysis of the results shows that this may because the SASWAT browser repli-
cates for visually impaired users some of the functionality that Web 2.0 content
affords sighted users. The fact that browser preference did not vary as a function
of visual impairment onset indicates that a lack of familiarity with Web 2.0 inter-
action metaphors is no barrier to benefitting from the visual-centred mappings pro-
vided by the SASWAT browser. Whilst this study cannot prove that the SASWAT
approach — designing audio mappings based on observations of sighted users —
provides screen reader users with optimal access to Web 2.0 content, it certainly
indicates it can offer a vast improvement on the access currently available, and may
be a promising technique for translating complex visual information to audio for
all screen reader users.
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