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1. Introduction 

This paper is concerned with the evaluation of a speech output Web browser for the blind and visually 

impaired, with special reference to how it supports users in building conceptual models of the World 

Wide Web in the way that sighted users do. 

The browser named BrookesTalk reads out the Web page, using speech synthesis, in word, sentence and 

paragraph mode and offers different views of the page to simulate 'scanning' , (Zajicek et al, 1998c), 

(Zajicek et al, 1998d). Abbreviated views of the page take the form of keywords, summary and abstract

and are derived using information retrieval and natural language processing techniques. BrookesTalk also

offers a special search facility, a configurable text window for visually impaired users and a standard 

visual browser so that blind or visually impaired users can work alongside other people who can fully 

utilise a standard graphical interface. 

Since winning a medal in the British Computer Society It Awards 1998 BrookesTalk received 

considerable publicity and as a result has been requested and distributed free on CD to around 200 blind 

and visually impaired Web users around the world. It is available from the Web site

http://www.brookes.ac.uk/speech. This paper describes how BrookesTalk functions help blind and

visually impaired users to build conceptual models of the Web. It also reports the results of the evaluation 

program designed to categorise the approaches taken by individuals in scanning the Web using speech.

2. Evaluation Methods 

Users receiving BrookesTalk were encouraged to participate in an evaluation program that involves 

searching for information. The results of a hypothetical search were stored on the CD to avoid users 

paying for valuable connection time. Users then answered a series of questions on the methods they had

used to find certain test information. They were also asked to describe the BrookesTalk functions they had

used to decide if the pages they visited were useful to them or not. 

The evaluation was conducted electronically. Users were asked to indicate the frequency of use of

BrookesTalk summarisation facilities on a five point Lickert scale, 1='Hardly ever used' to 5='Used all the

time'. They were also asked to describe any routine of use for BrookesTalk summarisation facilities that

they fell into when searching for information on the Web 

Those users who had not used the Web before were provided with a description of the concepts needed to 

search the Web.

3. Conceptual models needed to search the Web and how BrookesTalk supports them 

Sighted users rely on complex and contextual conceptual models to help them find information on the 

Web (Zajicek et al, 1998a), (Zajicek et al, 1998b). These are identified as:

3.1 The model of the workings of the search engine. 

It is common knowledge that search engines do not always return results that we would expect. Their

search algorithms are based on certain premises that users can only guess at and must also rely to a certain

extent on the meta keywords entered by unknown authors. However as a result of experience users

become better at anticipating the outcome. 

BrookesTalk provides a totally speech output search mechanism. On function key press a search dialogue

begins which tabs through, a text box for search string entry, a search engine selector and a review of the 

search string and the search engine selected. Characters are spoken out as they are entered to the search

string via the keyboard. Users can move the cursor left and right through the string and listen to the
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characters of the string. Up and down cursor keys select the search engine.

3.2 The model of the results page of a given search engine. 

Sighted users can recognise where the results of the search lie on the search results page as distinct from 

the other extraneous material such as adverts, images and general information about the search engine. 

Search engines often present results links in a different colour and block them up in a list structure.

Despite this search results pages often confused many sighted users. For example some advertising links

contain words from the search string and look as though they were results of the search. 

BrookesTalk separates out the results of the search and provides a concise list containing only the search 

results. The list is resident in the system until another search is performed and is easy to return to even if 

the user has already started to follow search result links. Blind and visually impaired users who had

already got lost on a search results page particularly appreciated this facility.

3.3 The model of the Web site being visited. For example we would not expect to find detailed

information held on the home page. Home pages can be relatively empty with a simple mission statement

or logo or consist of a list of links to other pages in the site. For a largish organisation we expect to follow 

several links to the page where the information lies. Sites often have the structure of a hierarchical tree. 

Authors frequently attach the meta keywords for a whole site to the home page resulting in the search for 

a particular item of information within the site returning the home page. The user must then move from

the home page, through other pages, to the actual page containing the information. 

BrookesTalk provides a page summary consisting of the number of words, headings, links, images and 

keywords found on a page. This function enables blind and visually impaired people to know what type of

page they are visiting thus enabling them to infer the structure of the site. For example if the first few

pages of the site contain few words and many links then we can infer a hierarchical tree structure.

3.4 The model of the page. 

Sighted users scan pages visually for information. This is a complex cognitive activity but we know that it

involves picking out individual parts of the page. Sighted users look at images for clues and then the

headings and links to form a concept of the information on the page before engaging with the text. On

dense text pages, users scan by picking out relevant words and sentences. 

BrookesTalk provides an extracted keyword list for the page, which can be used alongside the meta 

keywords provided by the author to judge the contents of a page. With experience, the juxtaposition of

extracted keywords based on the text of the page, and meta keywords based on the author's concepts of the

page, can provide useful insights into page content. BrookesTalk also provides an abstract of the page

(usually 20% of the page size) consisting of key sentences

4 Results of Evaluation 

We found that our subject users fell into two significantly different groups, (i) those who were Web 

literate and had used Web browsers for the blind before, and (ii) newly blind users who were often elderly 

who had little previous experience of computing or the Web. 

The most useful results concerning use of BrookesTalk facilities, were obtained from group (i). In this

group the search (described in 3.1), summarisation (described in 3.3) and abstracting (described in 3.4) 

facilities were the most frequently used, with average Lickert scores of 4.6, 4.3 and 3.6 respectively. 

Keywords however (described in 3.3) were not popular with average Lickert score 2.6. It was felt that they

provided too little information about the page. 

A standard pattern emerged for most users whereby they used the summarisation facility to move through 

a site following links and working out what type of page they were on. When they found an information

rich page, usually with a large amount of text and few links they used the abstracting facility to find where

the information lay. If they didn't find the information in the abstract they then read out the whole page in

document mode. 

Group (ii) provided valuable insights into the problems faced by the non computer literate in using 

software for the blind and visually impaired. They were often frustrated with their experience. They

encountered difficulties mainly because they had no clear idea of the way the Web works. 65% of this

group were unable to work successfully with the Web.
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5 Conclusion 

The issues that arise from this evaluation are part of a wider discussion about the interface design needs of

a large proportion of the population that do not currently use computers. These people do not have the

conceptual models and learning skills in order to deal with multi-windowing, multi-tasking, interfaces 

with high functionality. The 'technology push' into these sections of the population cannot be sustained

with current interface paradigms. They require simpler interfaces and greater learning support. 

Our research group has recently been awarded a grant from Microsoft to integrate BrookesTalk 

summarisation facilities with Internet Explorer 5.0 using Microsoft Active Accessibility Software 'hooks'.

The aim here would be to offer blind and visually impaired users the full functionality of Internet Explorer

including Email and Newsgroups, thus increasing the complexity of the software. However, the results of

our evaluation, have shown that there is a need for a simple Web browser for the blind and visually 

impaired with high levels of documentation and support, including introductory examples. We intend to

continue development of BrookesTalk for the two different groups. New users will be able to start using

the Web with a simple version of BrookesTalk with low functionality. When they have become familiar

with the concepts involved they can move on to the more complex, high functionality, version.
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