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1 Abstract

The Calibre Cassette Library sponsored this report on information technologies of use to their visually impaired clients and a Web site redesign. Our intent was to prepare Calibre for audio book formats that would improve their service and to begin the transition to a high technology future with a scalable Web site redesign. We conducted research in the areas of Calibre’s clients, organisations like Calibre and information technologies. We concluded that Calibre needed to improve collaboration with similar organisations such as the RNIB. Furthermore, the organisation should move forward with a conversion to digital media. In moving to a digital media, they should maintain maximal compatibility by using XML to define sections, WAV files for archiving, and MP3 for distribution.

Executive Summary

Chapter 4 is the Introduction to this project report, which covers the purpose of the project and briefly describes the Worcester Polytechnic Institute’s (WPI) Interactive Qualifying Project (IQP) Program. Some background is given as to the situation facing Calibre and the talking book market. The cassette tape is a dying format that will need to be replaced perhaps within the next five to ten years. Now the process must begin of identifying a suitable replacement for the cassette when it is indeed time to move on.

Chapter 5 is the methodology section of the report. In these sections, the actual process and procedures of the project are outlined and discussed. The reader can learn of which organizations and persons were contacted during the course of the project, as well as what research areas we were most interested in. This section also discusses the significance of each task, and what we hoped to accomplish at different points of the project. Further analysis of the process can be found in Chapter 7.

Chapter 6 is a summary of our background research, conducted both during the preparation course leading up to the project, and during the project itself in the UK. Background research areas include various social issues to VIPs, different forms of visual impairment, other organisations serving visually impaired persons, and also Web site design. The Web site design sections discuss quality Web design and usability in general, as well as accessibility issues faced in designing a Web site for VIPs. The organisations section discusses other organisations working with VIPs, including talking book providers such as the National Library Service (NLS), and the RNIB. There is a discussion of the NLSs plan to move to a new digital talking book and what steps they are preparing to take.

Chapter 7 reviews our data collection methods, both quantitative and qualitative. Here we elaborate further on our methodology section by discussing what we actually learned from different resources. Again we mention what we hoped to accomplish in performing different tasks such as the phone interviews and focus groups, then mention what we actually did find during the process. From the phone interviews we 

began to get a feeling of what Calibre members enjoy about Calibre’s service, and which features they enjoy most particularly. Shortly after, we conducted a focus group with the Buckinghamshire Association for the Blind (BAB) consumer panel. This meeting gave us a terrific follow-up to the phone interviews and allowed us the opportunity to meet with VIPs face to face for the first time. One of the most important parts of our project was visiting the RNIB New College in Worcester (U.K), and RNIB offices in Peterborough. The New College visit allowed us to test our preliminary web site design with some visually impaired students who are familiar with the Internet and World Wide Web. Their feedback was invaluable as it allowed us to identify further with the needs of VIPs in the area of the Internet and other technology. Mr. Ian Paget, an instructor at the RNIB New College also stressed how important new technologies are to the improvement of life for VIPs. In Peterborough, Mr. Ray Marshall and Mr. Peter Osbourne introduced us to the RNIB’s new digital talking book format, and discussed many of the issues confronting the change to a digital format.  For an analysis of our data, refer to the analysis and conclusion sections in Chapter 8.

Chapter 8 summarizes our data and relates our findings and conclusions. Here we give our final opinion on various technologies, and whether or not they may be a feasible solution to Calibre’s talking book service. Final recommendations can be found in Chapter 9. Here the emphasis is more on what we learned and what we believe after analysing our data. Findings are broken down and the basis for our recommendations is built. We discuss the benefits and drawbacks of different emerging technologies. Some analysis of trends such as decreasing hard drive storage prices and increased Internet penetration is given, as well as how these trends may effect the market in the future. A summary of our Web site design is also given, discussing which features were implemented, and how the needs of VIPs were taken into consideration during the design process. 

Chapter 9 consists of our final recommendations for Calibre. We have summarized our best estimates as to what solutions would best suit Calibre’s clientele based on our view of the market as it stands at the conclusion of this project. We believe that it will not be feasible to go to a complete virtual distribution method within the next ten years. However we do believe that virtual distribution would serve as an excellent additional service, until a day comes where all Calibre clients will have access to means of virtual distribution. We also mention what developing technologies we foresee possibly benefiting Calibre’s service. There is also a summary of some selection criteria we feel Calibre should be aware of when deciding upon a new talking book format.
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2 Introduction

Those of us who enjoy books take for granted the ability to pick up a book and read it cover to cover.  Unfortunately, for those who are visually impaired or print disabled, reading is not such a simple matter.  There are several different forms of print disability.  Some cannot read due to dyslexia.  Others can only read large print, while others cannot see print at all.  Thanks to groups such as the Calibre Cassette Library, print disabled people can enjoy “The pleasure of books without the problems of print”.  

For twenty-six years Calibre, a registered charity, has been providing a free service of unabridged audio books on standard two-track cassettes delivered through the post.  What started with ten members and twelve titles in 1974 has now blossomed to over sixteen thousand members and a collection of six thousand cassette books.  However, as technology has progressed, the days of the two-track cassette are numbered.  While Calibre is unique in that it is able to provide its titles on a standard audio format, they are not alone in realising the need to prepare for new technologies.

The two-track cassette has enjoyed a remarkable life as a mainstream media format.  In thirty years, it has seen both the fall of records and the rise of compact discs.  Now, fewer and fewer consumers are purchasing tapes, and eventually both the tapes as well as their playback devices will no longer be produced in the mass market.  As a result, a books-on-tape service will become increasingly difficult and expensive to maintain.  Currently the cassette still has a lifespan in the mass market of about five to ten more years.  Therefore, it would be extremely beneficial for Calibre and similar organizations to become familiar with new technologies that can gradually be incorporated into the audio book world now to prepare for the future.  This can help to avoid the need for a sudden transition, and allow users of audio book services to become familiar with new technologies while still having the option to use standard cassettes for the time being.  

The aim of Calibre is to provide a free service of unabridged audio books.  In order to remain a free service, Calibre provides their books on a mainstream format (the two-track cassette).  Therefore, the clients typically already have their own playback device and Calibre simply needs to provide the books on tape through the post.  Other providers such as the RNIB talking book service use a unique format of cassette tapes.  They must provide the user with the playback device with a fee attached.  If Calibre plans to maintain their service free of charge, the media format they use in the future must be as convenient and widespread as the cassette has been.

The major difficulty in determining which audio format to use, and indeed the focus of the project, is that no one knows what technologies will eventually evolve to become a mainstream format.  Therefore, the aim of this project was to predict, to the best of our ability, what types of audio formats will be used in the future and which ones of these will be suitable for Calibre’s needs.  Considerations were as follows:

· What features do Calibre members want in a playback device?

· What new audio technologies will be widely used in the future?

· What demographic and market trends are important?

The answers to these three questions were not self-evident.  They required a great deal of research into Calibre members and market trends.

In addition to the future technology aspect of the project, we expended considerable effort to improve Calibre’s Web site.  We improved usability and added interactive features such as an online database of Calibre’s library.  These features were a good short-term starting point.  In our redesign of Calibre’s website, we were careful to allow for future expansion and features as more Calibre members embrace the Internet. 

The WPI interactive qualifying project program involves students in a project that links science and technology with society.  The work in this project indeed could have tremendous repercussions within a specific area of society.  Here we examined a simple scientific phenomenon: that of rapidly growing and expanding technology, and tried to gage it's impact on the talking book market and the visually impaired population of the United Kingdom and beyond.  

Corporations involved in the audio, Internet, and television market are pushing ahead at an incredible rate in developing new technology such as audio playback devices. For many VIPs, talking books are a major hobby and some even consider it a “lifeline.” It was therefore the intent of this project to research new and upcoming technologies, and predict their growth in the market, then provide solid predictions regarding which technologies will play a major role in the future of organizations such as Calibre.  The findings of this report may be shared with other talking book providers, as well as other organizations providing services to the visually impaired.

In order for this project to reflect the needs of the visually impaired population, a great deal of interaction with this group was required.  We needed to learn who the visually impaired were, what age groups they represented, what interests they had, and what technologies they were familiar with and would be accepting of, etc.  Without their insight and feedback to this project, there would have been no way for us to know how to proceed in the proper direction.

3 Methodology

The completion of our project demanded that we pursue two major avenues of work and research.  The first, and most important, dealt with future technologies that related to Calibre’s services.  The second dealt with redesigning their Web site.  In each case, we had to incorporate feedback from VIPs to help maintain the proper course of action.  

3.1 Resources

We pursued the two avenues simultaneously, taking advantage of the following resources:

· Telephone interviews with Calibre clients (Appendix A);

· Interviews with other organisations similar to Calibre (such as RNIB);

· A planning board composed of Calibre staff and the WPI students;

· Focus groups composed of visually impaired persons;

· Extensive background research;

· Communications with publishers;

· Communications with accessibility and information technology companies.

3.1.1 Calibre clients

Mrs. Elizabeth Twining supplied us with a list of Calibre members and their contact information for us to interview.  The interviews were semi-structured and designed to accomplish several tasks:

· Identify what clients liked and disliked about the cassette and other media that could be used for audio books;

· Gather suggestions to improve Calibre’s overall service;

· Gauge how Calibre’s members would receive new technologies.

3.1.2 Organisations similar to Calibre

Mrs. Elizabeth Twining supplied us with a list of contacts in other organisations that would be helpful to us.  We interviewed them either by telephone, email, or in person.  The interviews were relatively free form and focused on the specific speciality area of the person.

3.1.3 Planning Board

A Planning Board of Calibre staff met for weekly meetings on Thursday mornings at 10:15.  During these weekly meetings, we presented our progress to the planning group for consideration.  The resulting sessions served as both an opportunity for brainstorming, as well as keeping Calibre staff up to date on our plans and progress.  These meetings also kept the Team on-task, focused on Calibre’s needs, and our recommendations within Calibre’s means.  The group included Mr. John Palmer, Ms.  Linda Downey, Mrs. Elizabeth Twining, Mr. Mike Beales, and Mr. Simon Winslade.  This group will continue to monitor and implement key technologies after our departure.  The planning group helped to accomplish the following tasks:

· Defined and prioritise several future and short-term goals for Calibre’s service.

· Shared notable findings from the previous week.

· Helped to identify which improvements will be most important to the Web site.

· Shared their feelings with us about our work.

3.1.4 Focus groups

A focus group was set up with the assistance of the Buckinghamshire Association for the Blind and Mrs. Elizabeth Twining.  It sought to gather more information similar to that pursued in the telephone interviews.  The major benefit of this meeting was that it allowed us to interact face to face with a group of VIPs.  We hoped the information gathered would either provide some justification for the conclusions drawn from our telephone interviews, or help lead us towards other problems and/or solutions that we had not yet considered.  As it turned out, the former was the case.  Much of the feedback we received at this meeting echoed the key points made by clients in the telephone interviews.  In addition, the members of this focus group were active in the visually impaired community through associations for VIPs and other disabilities.  Therefore having the opportunity to get their input was a major benefit to this project.  (A summary of this meeting is available in the BAB Consumer Group section).

3.1.5 Background research

We conducted extensive background research in the following areas: 

· The Calibre Cassette Library;

· Knowledge and capabilities of VIPs;

· Relevant technologies; 

· Web site development;

· Organisations similar to Calibre;

· Relevant legislation;

· Demographics.

3.1.6 Publishers

We attempted to contact several persons in the publishing industry (See Appendix D) to obtain their input into the impact of technology on their businesses and what information technologies they and other publishing companies might allow Calibre to use.  This helped us to understand their efforts in trying to control the rights to their products, and therefore control the future of many information technologies.

3.1.7 Accessibility and information technology companies

We contacted companies involved with accessibility aids and information technologies to:

· Clarify their plans for the future.  

· Learn the features of their current and upcoming products, and expected release dates;

· Inform them of features of interest to Calibre’s clients;

· Developed a continuing relationship, which would keep Calibre informed in the future.

(For a list of companies contacted and transcripts or summaries, see Appendix D)

3.2 Future technologies

We presented our findings related to future technologies in four ways:

· A technology list;

· A predicted technology timeline;

· A predicted demographics timeline;

· Technology recommendations including recommendations for a transition from cassette.

We constructed a list describing and detailing pros and cons of the various technologies we researched.  The technology timeline detailed expected release, and mass production dates of various technologies.  We compiled demographic statistics and created a timeline showing our expectations for Calibre’s user base over the next ten years.  Finally, we recommended several technologies that might benefit Calibre’s users and bare attention as they evolve.  

3.3 Web site development

Our Team worked closely with Mike Beales in developing the Web site.  This ensured effective Web site maintenance and evolution after our departure from Calibre.  The procedure the Team followed in redesigning Calibre’s Web site, which borrows heavily from Information Architecture for the World Wide Web by Rosenfeld and Morville, is as follows:

· Determine user demands;

· Determine content and features;

· Create information architecture;

· Page design;

· Scripting and database design;

· In-house prototype testing;

· Usability testing;

· Refinement;

· Publication.

3.3.1 User demands

We began by determining user demands by utilising several of our resources. Among the  Calibre members we contacted via telephone, we asked those who used the Internet what content and features they would like to have in Calibre’s Web site.  We considered input from the Calibre staff on the planning board for their understanding of the needs of their users.  We also considered the content and features offered by other services similar to Calibre such as the RNIB (http://www.rnib.org.uk). 

3.3.2 Content and features

Once we had gauged the user’s demands for content and features on the Web site we moved on to determining what content and features would be included.  This was decided with aid from the Planning Board and considering user demands, feasibility, and priority.  For this phase of the Web site design the Planning Board members were asked to complete two tasks:

· Complete a Content Suggestion Form;

· Fill out a Possible Audiences Form.

The Content Suggestion Form included a list of possible content and features generated during the first Planning Board meeting. The list included content and features from the current Web site as well proposed features. The members of the Planning Board were asked to rank the content suggestions and any additions they had as well as adding their comments on the content area. The information was compared with user demands to finalize the priorities of the various content areas. (See Appendix D for the Content Suggestion Form and compiled comments.)

The Possible Audiences Form included a list of possible audiences for the Web site generated during the first Planning Board meeting. We asked the board members to assign each of the listed or additional audiences a priority from one to four where one is the highest priority. In addition, we asked that they list the three most important information needs of the audiences. We compared the information collected with user demands for content on the Web site to determine the prominence and grouping of information on the Web site.

3.3.3 Information Architecture

After we knew the content and features of the improved Web site, we considered its organisation.  We began by organising the content into groups.  Planning Board members were asked to organise index cards, one content area on each card, into piles.  They then assigned labels to the content piles.  Content piles arranged by different staff consisted of such categories as, About Our Service, books, news, help us, etc.  Then each content pile contained subtopics.  For example, one staff member arranged a content pile titled “Books”, with subcategories such as, reviews, catalogue, Book of the Month, how-to choose books and a new books list.  This activity was not conducted with any of Calibre’s clients due to the difficulties involved in a visually impaired person sorting index cards.  However, the main purpose of this exercise was to ensure that the content was organised and labelled with a British perspective.  The Project Team considered the results in their organisational decisions, but the final say in the site’s organisation was left to the project Team.

We continued with a detailed inventory of existing content.  An online form was set-up for the Calibre staff to submit content.  The Calibre staff was asked to assign a name, description, and content group for each piece of content and to indicate it’s current and future format(s), who was responsible for its up-keep and the frequency that it was updated with.  This allowed the Team to have all available content for effective insertion into the site’s organisational scheme. Knowledge of the update frequencies of the content areas was also critical to allow us to develop maintenance tools to allow efficient updating.

Next, the Team constructed a hierarchical layout of the Web site’s content areas. This defined the hierarchical structure of the site and location and access methods for each of the content areas. Both features and content areas we were implementing and those to be implemented in the future were included. The layout is available in Appendix D.

3.3.4 Page Design

Basic page layout commenced early on to experiment with various layouts and modularisation techniques. The team banned images completely from the Web site, as the primary audience had no use for them. We coded the HTML for the site in semantic tags when possible. This allowed supporting screen readers to present the meaning of the content in an effective way. We used Cascading Style Sheets to control the visual and audio presentation of the content. CSS have the benefit of ‘degrading-gracefully’ and do not inhibit information access by browsers or screen readers that do not support them. Development employed heading tags to allow quick navigation by screen readers that support a ‘skim-by-heading’ feature. The TITLE attributes were specified where possible to improve element descriptions. We used logical NAME attributes for elements as some screen readers exploit them as an element description. LABEL tags were also used for all form elements to associate the elements with their labels.

3.3.5 Scripting and Database Design

The dynamic content and features of the revisions to the Web site required a scripting language. The Team chose PHP for its price (free), extensive documentation, ease-of-use, and growing popularity. We decided that much of the data on the Web site would have to be contained in a database. The Web site code as of the writing of this document is available in Appendix D.

3.3.6 In-house prototype testing

The team downloaded a trial version of IBM’s Homepage Reader to test the Web site in-house. We certified that all the page elements worked satisfactorily with this particular screen reader. We did not test the site with other screen readers due to time and financial restraints. Pages were validated using tools available from the World Wide Web Consortium at http://w3c.org/ and the Bobby accessibility verification tool available at http://www.cast.org/. Usability testing served to catch abstract design issues not discovered by the in-house testing process.

3.3.7 Usability testing

The RNIB New College Site Visit, to Worcester UK, provided us with the opportunity to meet with several of the Visually Impaired students at the school. We also had access to adaptive technologies that the students were familiar with. We decided that this represented a good opportunity to run some usability test on our Web site. Traditional type usability testing where the subject is monitored while attempting to accomplish a list of tasks was chosen as our method. The Team hoped that these tests would reveal any deficiencies in our Web site implementation. Conducting them with two weeks left in the project left us enough time to repair these deficiencies. Although the students did not represent an accurate sample of Calibre’s user base (which is elderly and has lost their vision with age) they were used for several reasons:

· The differences between the way that Visually Impaired Persons access a Web page (or rather are forced to by their accessibility package) are less than the way that various age groups use the website.

· We needed Visually Impaired Persons to test the Web site with adaptive technologies that were familiar to them. Normal usability test are conducted with web-browsers such as Internet Explorer or Netscape. The difference between these two programs is much less than the differences between various accessibility software packages, WebEyes and pwWebspeak for instance. If we had attempted to set us a testing environment with accessibility software it would very likely have been with software unfamiliar to the test subjects. This would have resulted in an accessibility software test instead of a Web site test.

· A concentration of willing and enthusiastic subjects that had Web experience would have been impossible to find anywhere else. Bringing Calibre’s members in for testing was rejected as an option for the reason above. Travelling to individual homes and conducting tests that way would have been horribly time inefficient. Testing required that three software packages be set up on the subject’s machine (Apache, PHP, and MySQL) and a rather large collection of files (Web pages and database files).

The following list of tasks was generated to test the various aspects of the Web site and focuses on the area the presents the greatest number of usability concerns, the catalogue:

1. Find a link to the RNIB’s Web site.

2. Register with Calibre.

3. Determine the number of news posts on Calibre’s Web site.

4. Find Jurassic Park by Michael Crichton. (Use any method).

5. Determine the number of books in Calibre’s collection by Thomas Harris.

6. Find The Lord of the Rings by browsing categories.

7. Determine the number of books that Nancy Clegg has read.

8. Find The Hitch-Hiker’s Guide to the Galaxy by searching.

The subjects were observed while attempting to accomplish the tasks and a time and number of key-presses or clicks to complete the tasks was noted. After completing the tasks, we asked the subjects for their thoughts and comments on the site. 

3.3.8 Refinement

We repaired usability issues uncovered by the usability-testing phase during the refinement process. Furthermore, we adjusted the aesthetics of the site by tweaking the style sheet for the site (colours, font sizes, etc). In addition, the database was re-implemented to allow for greater flexibility and future expansion and a database abstraction layer using the PEAR library was implemented. (A database abstraction layer allows the use of different database programs without much recoding).

3.3.9 Deployment

We were not able to deploy the site during our stay. Consult with the ISP for details. Basic instructions to deploy the Web site are as follows:

1. Upload the Web site files to the server.

2. From the directory where you uploaded the *.sql database table creation files and the *.txt tab delimitated data files run the following commands replacing italics with the correct values.

shell> mysqladmin –u username –p create databasename
Password: password
shell> mysql –u username –p databasename < *.sql
Password: password

The password can be changed by using the command.

shell> mysqladmin –u username –p password newpassword
Password: password

Extensive documentation is available online at http://www.mysql.com/. 
3. Edit the php.ini file so the include directory and the PEAR directory is in the include_path string. For example:

include_path=.:/home/calibre/public_html/include:/usr/local/php/PEAR

Extensive documentation is available online at http://www.php.net/.

4. The site should now be operational. Consult the ISP if any problems arise. 


4 Background

4.1 Introduction

We could meet many of our objectives with a thorough review of relevant literature in the United States and the United Kingdom.  Adaptive technologies are continually evolving.  We became well versed in current, emerging, and future technologies, benefits, drawbacks, and diffusion rates.  We familiarised ourselves with Accessibility standards which are especially relevant to any improvements we make to Calibre’s Web site.  The application of Internet technologies in a way accessible to VIPs requires adherence to these standards.  We also researched various other organisations that provide services to VIPs, especially talking book providers.  A review of their goals and any plans of action for the future provided us with some guidelines as to what steps Calibre will need to take, and what recommendations we can provide.  Finally, a review of statistics allowed us to make some preliminary projections on the evolution of Calibre’s user base towards a more technologically well-informed population.

4.2 Calibre Cassette Library

4.2.1 At A Glance

Calibre is located in Aylesbury, Buckinghamshire in the UK and has been in operation for over 25 years.  A registered charity organisation, it supplies books on cassettes to the print disabled free of charge.  There are about 1.7 million visually impaired people in the UK.  Approximately sixteen thousand are Calibre members.  Calibre has over six thousand audio books titles to offer to their members and aims to increase this number to eight thousand two hundred by the year 2009.  

4.2.2 Resources

Currently, the cost to Calibre for each client is about £35, but there is no charge to the client for this service (Calibre, www.calibre.uk.org/calibre7.htm).  The main source of money for Calibre is donations.  They charge users only for specially requested catalogues.  All other services are free of charge.  Calibre also receives discounts from some organisations because it is a charity.  The delivery of recorded materials is free to Calibre under the ‘Articles for the Blind’ system.  To return their books, the user need only send back their materials in the same box it came in using a supplied address card.  All titles are generously donated to Calibre for use, or are older, copyright expired books.  
4.2.3 The Future

Calibre hopes to grow in the coming years (Palmer, 1999).  To do this, they plan to use emerging information technology (IT) to aid them in storage and distribution.  With the new age of digital media, information can be more easily stored, distributed, and maintained.  The major problems that needs to be resolved are, which media to use, how available they will become to Calibre’s user base, and how quickly these services will become useful.

Currently, Calibre’s user base is largely computer illiterate (Wisdom, 2000), as only 17% of its members have computers.  This is expected to change in the coming years.  Eighty percent of Calibre’s users are over fifty and it would be difficult for them to learn to use a computer, taking their visual impairment and lack of training into consideration.  There is also evidence though, which indicates that in the future, the percent of people aged fifty and over who can use computers will increase dramatically (Parade, 11/26/00, p18).  This is due largely to the renewed freedom that the Internet can offer to people who have a hard time leaving the house to do even simple tasks.

Possible digital media that Calibre could use include compressed audio files, or compact disk.  Calibre is hoping to move away from media like compact disks (CD) and cassettes that can be damaged and can be costly to buy and maintain (Palmer, 1999).  The problem with newer media is that Calibre prides itself on using a medium that is widely available.  Currently, this would include only the standard audiocassette or compact disc.  They are easy to use, inexpensive, and playback equipment is widely available.  Other positive qualities of the cassette tape are that it can be stopped and started again in the same spot quite easily, and playback equipment for it is easy to use, inexpensive and also very portable.  On the other hand, CDs are also widely available, but they cannot be stopped and removed from the player and then started up again in the same place.  Also, CD players can be difficult to use, especially when they have small buttons (as many do) and a higher level of complexity.  In the future, digital media such as compressed audio files could be easily distributed to members through use of the Internet or other electronic distribution. Available playback devices for digital media formats should also be more widespread and common.

4.2.4 What makes Calibre special?

Currently several other organisations in the UK offer similar services.  So why would people prefer to use Calibre?  The following is a list of the positive features of Calibre (taken from the Calibre Business Plan for 2000 - 2002):

· It is a free service

· There is a wide range of audio book titles to choose from

· Members can play the books on equipment with which they are already familiar with

· The cassettes arrive at their front door, which is very convenient 

· Calibre replaces books promptly after the previous ones are returned

· There is always a friendly voice on the telephone at Calibre

A newsletter keeps clients in touch with Calibre twice a year, and makes them feel that they belong to a book club - some say even a family - rather than an impersonal postal library (Palmer, 1999).

The two features that are unique to Calibre are the lack of a subscription fee, and the convenience of cassette playback (as opposed to 4-track players which many other organisations use).

4.2.5 Distribution and Audio Book Selection

Commonly, Calibre allots members two audio books at one time (Calibre, http://www.calibre.uk.org/calibre7.htm).  When one is returned, another is sent out promptly.  They most often come in a box and on multiple cassettes.  Returning the books is a relatively simple matter (assuming easy access to a mailbox) and if a book is lost or damaged, there is no penalty to the user.  If a user needs more books or has any special requests, they are welcome to make these requests and can usually be accommodated.

Book selection is usually done by category, as book selection can be a very difficult thing for people who cannot read through a catalogue or do not wish to go through the tedious process of listening to a recorded catalogue (Palmer, 1999).  Though users are permitted and even encouraged to make a long list of books that they would like to listen to, the preferred method by users is by and far to simply choose categories and be automatically sent audio books.  Calibre hopes that IT can lessen the difficulty of book selection.  In the future perhaps book selection will be much easier.  Calibre’s catalogue could be made more accessible and easier to use through a database and or through some other means.  This is identified by Calibre as a major problem that users face and would be important to solve to improve its services.

4.2.6 Future Goals

Calibre is currently a relatively small organisation but wishes to provide more widespread service.  One of its goals is to become well known so that more users will seek their aid.  This level of market penetration can only be obtained through increased publicity and improved service (Palmer, 1999).  Another helpful thing would be to develop better relationships with publishers so that new books may be quickly released to the print disabled through Calibre’s service.  Currently it can be a long process to get permissions on new books; only through the co-operation of publishers can this change.

In the near future, Calibre would like to incorporate many online features, thereby making the lives of clients easier (Palmer, 1999).  These include registration, book selection and making donations.  Also, using a Web site to offer suggestions and communicate with other members will be a useful tool.

4.3 Visually Impaired Persons

The terms ‘visually impaired person’ and ‘blind’ are the subjects of great confusion, among sighted and visually impaired people alike (Martin, 1997).  This confusion stems from the fact that the two terms are often used in a very broad sense: visual impairment is often used to describe all disabilities relating to lessening of sight, and blind refers to those who have no sight.  Unfortunately these commonly held definitions are inadequate for our task.  The fact of the matter is that visually impaired persons suffer from a wide range of impairments of greatly varying severity.  However, specific definitions do exist for certain impairments, and we make use of them in this report.

4.3.1 Impairments

In this report we use ‘visually disabled people’ or ‘visually impaired persons’ to describe persons with a sight disability in general, and also the least severe case of vision impairment.  A visually impaired person (VIP) may have difficulty reading or seeing objects clearly.  This is similar to others who are near-sighted or far-sighted.  The difference is that visual impairment is not correctable with a prescription.  A visually impaired person cannot see clearly simply by putting on a pair of glasses (Martin, 1997).  Depending on the degree of impairment, VIPs may be able to drive a car, or they may not be able to make out distinct steps in a staircase.  This class of visual impairment is one of the most difficult for people to understand.  A visually impaired person may seem sighted at some times and blind at others.  They may, for instance, have no difficulty walking down the road to get a newspaper, but be unable to read it.

‘Low vision’ is more severe than visual impairment.  Those who suffer from low vision still have some sight remaining.  However, they may have a very narrow field of view (tunnel vision), extreme sensitivity to glare or light changes, and depth perception problems (Martin, 1997).  Low vision is the stage when people may begin to find mobility aids such as a white cane necessary for travel.

The third level of visual impairment is ‘legal blindness.’ In the United States, a person is legally blind if their corrected vision (with prescription) is worse than 20/200 or their field of view is less than 20 percent.  Some legally blind persons can still make out shapes, colours, buildings, and buses but they require mobility aids.  In the United States legal blindness affords people certain government benefits such as Social Security, job training, and income tax credits.  In the UK, the situation is similar.  For instance, Calibre recognises 20/200 as the point at which someone will qualify for their services.

The final class of visual impairment is ‘total blindness.’ At this stage a person has lost all vision.  However, they may still see something called phantom images, bright flashes of light and colours that can often be extremely intense.  People who were not born blind report that they are usually sighted in their dreams.  This is the smallest class of visual impairment; only 4 percent of visually impaired people are totally blind, the rest can see something.

While these categories can help to make better sense of the various levels of blindness, each case is still very different.  The best way to understand a visually disabled person’s impairment is to ask them.  They can be placed into one of these separate classes but the reason for their level of impairment is what really matters.  For instance, do they have tunnel vision problems? Do they have depth perception problems? Do they have any situations where they find it difficult to see, such as dusk or dawn?

4.3.2 Reasons for Blindness

Many things can cause visual impairment.  Sometimes, it can be treated, and sometimes it cannot.  To better understand visually impaired persons, knowledge of the cause of the impairment should be known.  Some of the major reasons are cataracts, macular degeneration, glaucoma, trachoma, diabetic retinopathy, and other retinal disorders (Microsoft Encarta, 2000, “Blindness”).  

A cataract is a result of the normally clear lenses in the eye becoming opaque and difficult to see through (Microsoft Encarta, 2000, “Blindness”).  This condition is often developed when one gets older and could cause blindness in severe situations.  If cataracts could not be treated, they would be the leading cause of blindness.  Fortunately, about 90 to 95 percent of cataract cases can be treated so that the vision is restored to the point where it can be corrected.  

Macular degeneration is similar to a cataract in that it comes with age.  Unfortunately, this condition works to permanently destroy the macula (the part of the retina responsible for central vision).  This is one of the major causes of severe vision loss in economically advanced countries (Microsoft Encarta, 2000, “Blindness”).

Glaucoma is the leading cause of blindness in the United States.  It is a disease that causes a high level of pressure in the eye.  This pressure permanently destroys the usefulness of the eye, beginning with the peripheral vision (Microsoft Encarta, 2000, “Blindness”).  Unfortunately, early stages of the disease are difficult to identify and it leads to blindness.

Infectious bacteria cause trachoma.  It afflicts about 145 million people world wide and can cause blindness(Microsoft Encarta, 2000, “Blindness”).  Fortunately, this condition can be treated, and is done so in economically advanced nations through the use of antibiotics.  Trachoma is a disease that can be transmitted through casual touch and other means.  

Diabetic retinopathy is a complication of diabetes that affects the small blood vessels that bring blood to the eyes (Microsoft Encarta, 2000, “Blindness”).  Laser treatments have proven useful in preventing the advancement of diabetic retinopathy, and in some cases, vision can actually be restored through a procedure known as a vitrectomy.

4.3.3 Problems

Besides the vision problems they face, visually impaired people often have other difficulties.  For example, finding work as a visually disabled person is difficult.  The RNIB (Dryden, 2000) estimates that there are 90,000 blind and partially sighted people of working age in the U.K., only 25 percent of whom are employed.  Considering that 74.7 percent of working-age individuals in the UK in November 2000 were employed, there is no doubt that visually impaired persons are at a significant disadvantage (Office for National Statistics, 2000).

It is not that visually impaired people are any less intelligent or capable of tasks than sighted people, just that jobs are less accessible to visually impaired persons (Smith, 1994, pp.16-17).  Though it is more difficult for a VIP to quickly process information on the job than for a sighted person, this is simply due to the fact that they use slower means of reading documents (such as memos or mail).  The real barriers to a VIP’s employment (aside from age) are public fear, institutionalised barriers, and a lack of experience on the part of the VIP.  Many visually impaired people do not know what kind of jobs that they could be suited for, or what the job market is like.

Oftentimes, daily activities that would be considered simple or even trivial tasks can be impossible or simply very time consuming for a VIP.  A particularly touchy subject is the problem of driving (Martin, 1997).  The legally blind cannot drive, and often feel that they need to depend on others to take them places.  This often makes the VIP feel bitter.  Fortunately, most VIPs are capable of performing many of the same tasks as other people.  Francis Lief Neer says: “I can’t go around town by myself anymore…I can still give dinner parties.  I make up the menu, I can get the food bought (Neer, 1994, p.  4).”  This is an example of how a blind individual can understand their limitations, but more importantly, understand what they are capable of.  Visually impaired persons are not incapable of doing all things, but simply at a disadvantage at doing some things.

4.3.4 Coping Skills

Although visually impaired people face significant limitations and problems, many are very competent.  Often the difference between those who are competent and those who are not is the level of training and rehabilitation they have received.  With proper training, VIPs can accomplish most tasks that a sighted person can (Martin, 1997 pp.  53).  In fact recent statistics show that, on average, visually impaired students involved in higher education produce better results than sighted students (Dryden, 2000).  Unfortunately, the participation rate for visually impaired students in higher education is only half that of non-disabled students.  Hopefully, legislation, such as the recent Learning and Skills Act of 2000 that requires colleges and universities to make reasonable adjustments to accommodate disabled students, will increase participation.

4.4 Relevant Technologies

Adaptive technology is any computer software or hardware that increases the effectiveness of disabled individuals in job related or daily activities (Goette, 2000; pp.  67).  For the purposes of this report, we shall consider electronics that assist visually impaired persons as forms of adaptive technology as well.  There are currently more than 1,000 vision aids available to assist visually impaired persons (Wareham, 1999; para.  1).  We shall consider various current and future adaptive technologies and the benefits they can offer to the visually impaired: Braille, large print, screen readers, voice recognition technology, eBooks, digital talking books, and WebX software and hardware.  In addition, consideration will be given to the limitations of each device, factors for the success of adaptive technologies, and trends that will influence these devices in the future.

4.4.1 Braille

Braille is a communication system that uses touch to distinguish sets of raised dots embossed onto heavy paper (Mates, 2000; pp.  53-57).  Louis Braille, a blind Frenchman, invented it in 1829.  The dots are arranged into six dot cells that are three dots high and two dots wide.  The use of Braille with computers was one of the earliest forms of adaptive technology.  There are several ways that Braille can be used in conjunction with computers.  For input, keyboards can be made with Braille key tops so the vision-disabled person need not know the layout of the QWERTY keyboard.  Output in Braille can be achieved through several methods.  The information may be distributed either as ASCII text or in another custom Braille format.  A Braille reader can convert the ASCII text or Braille format into output for a refreshable Braille display or a Braille embosser.

Unfortunately, Braille literacy is decreasing at an alarming rate.  Dobbs (1999) says: “Braille literacy in blind children has dropped from 50 percent to 10 percent over the past 30 years.” This trend would make any reasonable information specialist consider alternatives to Braille distribution or, better yet, distribution methods that are compatible with Braille technologies.

4.4.2 Large Print

Some visually impaired persons can read as long as the print is enlarged (Mates, 2000; pp.  22).  Computers provide excellent support for text magnification.  Larger monitors can display larger text than smaller monitors.  Monitors can be designed with anti-glare coatings that improve the usability for those who are light sensitive.  Although computers can make text readable for visually impaired persons, they certainly do not make it comfortable - for anyone (Nielsen, 2000; pp.  101-103).  Numerous studies have reported that users will not read anything of length on a monitor (Nielsen, 2000; pp.  101-103).  The strain is too great for the eyes to handle.  But that might change in a few years.  IBM (Nov.  2000) recently began shipping new displays that are 12 times sharper than current monitors.  Bill Hill of Microsoft points out that such displays using Microsoft’s ClearType technology would be of higher quality than any printed book or newspaper, and higher even than many magazines.  Unfortunately, the technology is very costly and will remain very rare for another five years.  Jakob Nielsen (2000; pp.  101-103) expects reading from monitors to be as fast and pleasant as reading from paper by 2002 for high-end computers and 2007 for low-end systems.  The first units are slated for places like the U.S.  Livermore Lab, which does nuclear simulations using the world’s fastest supercomputer (IBM, Nov.  2000).  

4.4.3 Books on Tape

Currently audio books are commonly distributed via four track tapes (RFB&D).  Several reasons exist for this distribution media.  The four track tape is uncommon and publishers and authors feel this cuts down on piracy of their works as opposed to two track tapes which are very common and easily duplicated or transferred to other media such as digital formats.  The RFB&D states that Moby Dick recorded on two track tapes would take 28 cassettes while only 7 four-track tapes are required.  The tape players themselves are simple and most of the interface (play, stop, fast forward, etc.) is well known.  However, this distribution method has several problems.  There is often confusion among elderly VIPs who cannot read Braille as to what the order of the tapes is.  The concept of 4-track tapes with a side selector and a required flip to change tracks is initially confusing.  4-track tape players are expensive, with prices ranging from about $100 US to about $220 US for advanced models.  Also, the tapes deteriorate easily; Matt Celona of the Worcester Public Library’s Talking Book section estimates that one in one hundred returned 4-track tapes needs replacing.

4.4.4 Storage Media

1.1.1.1 Flash Memory

Flash Memory is a type of solid-state storage (no moving parts) that uses microscopic gates to record digital information (Tyson, 2001).  This type of access is very fast, as compared to a hard drive and is currently used in small electronic devices as well as a computer’s BIOS chip.  It is also lighter, noiseless, and faster.  The drawback to this technology is its cost.  It is currently very expensive and to put an entire audio book in digital format using Flash Memory is out of the question.  Because of its cost, this type of memory is usually used in increments of 256 or 512 bytes. A report by Samsung on their version of Flash Memory states that bit cost continues to drop as the memory density of Flash devices grows. By 2002, they have forecasted the cost of their version of NAND Flash to be roughly 60p per MB. (Samsung Electronics, 2000)

1.1.1.2 Magnetoresistive Random Access Memory (MRAM)

The EE Times (8/2/2001) and Mazi Bahadori of Tech Extreme (12/2/2001) inform on MRAM, which uses magnetic properties instead of electrical currents to store data. Like Flash memory, it is non-volatile, and does not require power to retain its data. However, it is much faster and more durable than Flash memory. While Flash memory can only be written to about 10,000 times, MRAM has passed 10 billion read/writes without any degradation. Expected mean-time-to-failure for MRAM is 10 years. MRAM is also expected to be smaller overall than Flash memory and faster than all but the fastest SRAM, all at a reduced cost.

Key companies involved in MRAM are IBM, Infineon, and Motorola. IBM spent $5 billion on a new chip facility. They also hold numerous key patents relating to MRAM technology. Motorola plans to sample 4-Mbit capacities of MRAM in 2003 with full production expected to begin in 2004.

However, the process involved in producing MRAM is technically difficult. The process requires an extremely thin ‘tunnelling barrier’ between two magnetic pieces. Rare metals such as Iridium Manganese and Iron-Manganese lower yields and drive up costs. Sceptics remind us that memory technologies usually take 10 years to reach the market. However, the benefits of MRAM are so far advanced beyond those of current memory technologies that demand may speed the process. Saied Tahrani, MRAM program manager at Motorola Labs in Tempe, Arizona has stated: “Once MRAM development is completed, we expect the transfer to manufacturing will be accomplished quickly." ‘Instant-On’, increased speed, reduced power consumption, and lower cost are attractive features.

4.4.5 Digital Audio

1.1.1.3 Perspective Encoding

Perspective encoding is an imperfect compression method.  The encoding process strips out the upper harmonics of the sound that the human ear cannot recognize.  However, as the sampling rate is lowered, the range of frequencies that are encoded decreases and audible sounds are lost.

1.1.1.4 MP3

The MP3 file format is a type of perspective encoding which has become a major mainstream media format for music in the last few years.  However, it has also stirred up great controversy.  With countless numbers of people across the globe downloading music (whether legally or illegally) every day, MP3s have been causing some major concerns for music publishers as well as many artists.  However, the future of MP3s as well as any possible innovations in audio compression could play a major role in Calibre's future audio book distribution media.

The acronym MP3 comes from Moving Pictures Experts Group (MPEG) Audio-Layer 3.  In 1987, a German company, Fraunhofer Gesellschaft originally developed the algorithm for MP3 audio compression.  The idea was patented in Germany as early as 1989, but not in the Untied States until 1996.  The MP3 format was originally intended for use in High definition TV systems.  However, with the increase in internet use, the ability to download entire audio files at a faster rate with less hard drive space required for storage made them an enormously popular and easy way to obtain music.  When the Diamond Rio PMP3000 player was released in 1998, it marked the beginning in the rise in popularity of MP3 players (a way to listen to MP3 files without directly using a computer).  (Brain, 2000)

With MP3 compression technology, it is now possible to fit the average audio book onto one CD.  Add the fact that audio compression has already been improved and most likely will continue to be improved upon to a certain extent for the next few years, and compressed audio files become an enticing choice for an audio book medium.  One major obstacle however is copyright infringement.  The music industry is already beginning to combat pirated music on MP3 format.  “Several manufacturers are working in conjunction with the music industry to embed copyright protection into the digital music file.  These encryption techniques require special code in the file and a means for the player to authenticate it.” (Brain, 2000)

MP3 players themselves come in many shapes and sizes.  They are all typically very small and lightweight, making them very portable and easy to carry.  This is certainly a feature most Calibre members, as well as any audio book listener would appreciate.  The amount of storage space on an MP3 player also varies.  It is certain that MP3 players will have longer play capabilities and more storage as time goes on.  Most of these players are based on expensive solid state memory.  Currently an MP3 player capable of storing two hours of audio will cost roughly £300, or only slightly less.  However, alternatives are becoming available.  IBM (www.ibm.com/storage/microdrive) has developed Microdrives that are hard drives small enough to fit into a laptop computer expansion slot.  They range in capacity from 340 MB to 1 GB and at a much lower price point than Flash memory.  One can safely assume that micro storage devices will become cheaper and more efficient in years to come.  

The main drawback of MP3 players is that they need to have information loaded onto them through a computer.  While this would be suitable for those visually impaired users who are already familiar with downloading from the Internet, it threatens to leave behind those who are not comfortable with computers, which includes most of Calibre's current members.  Fortunately, CD based MP3 players exist which are slightly larger in size than a regular MP3 player, but are still quite portable. Other advantages of these players are that they are cheaper than regular MP3 players due to the fact that they use CDs for storage as opposed to Flash memory. A CD-based MP3 player is also suitable for playing back standard audio CDs, so they would also serve a purpose as a mainstream format that would not have to be used exclusively for audio books.

Overall there are many advantages of using compressed audio files.  The ability to compress an entire audio book onto a single CD, and the fact that the playback devices are extremely portable make MP3 and similar technology a candidate to become a major mainstream format.  The one drawback right now appears to be copyright protection.  Whether or not these problems can be resolved will determine the MP3s role in the future of audio books.

1.1.1.5 Mini Disc

The Mini Disc is a format that has struggled to get into the mainstream despite huge backing from Sony Corporation.  A Mini Disc is similar in shape to a computer floppy disc, though slightly smaller.  It is a digital format, much like the compact disc.  However, one can easily record onto a Mini Disc with less hassle than CD writing, and higher quality sound than the cassette tape.  In fact, Sony’s original plan was for the Mini Disc to replace the cassette tape as a mainstream media format.  (Brain, 2000)

Much like MP3s, a Mini Disc works by audio compression.  The digital compression technique used for Mini Discs is ATRAC (Adaptive Transform Acoustic Coding).  The data is compressed by a factor of about 5 to 1.  Each Mini Disc can store about 74 minutes of audio.  Another similarity to MP3s is that this compression technique changes the music very slightly upon decompression.  However the quality sacrificed is not typically noticeable to the average person.  (Brain, 2000)

Currently Mini Discs are available in two forms, pre-recorded and blank.  There are a few reasons why the Mini-Disc has not succeeded in the mainstream.  The cost for a Mini Disc player is still upwards of about $300 (U.S.), or roughly £200.  Also, it is still somewhat difficult to find and purchase music on Mini Disc format, as most major music retailers have not developed a large selection of Mini Disc music.

1.1.1.6 DVD/DVD-Audio/DVD ROM

DVD-Video, DVD-Audio, and DVD ROM are three related formats. They are relatively new consumer technologies that have good promise to succeed.  Since Calibre strives to stay on a readily available medium that clients tend to already have, these are good media to consider.

DVD-Video discs have been in use since the mid-nineties.  They are more commonly known simply as “DVDs”, and are gaining popularity as a new format for home movie players.  The popularity of the DVD format is growing constantly.  According to a 17 December 2000 article of The Sunday Times: “The market for DVDs has grown by 1,000% in the past year.  Almost 1m British households now own DVD machines (Collcutt, 2000).”  This growth in popularity is reflected by the British Video Association that says:  “The new format now accounts for 11 per cent of total video sales, which in value terms makes it worth 21 per cent of the market.  January sales for DVD stood at 760,000 (Disctronics, 2000).”  These are good indicators that the DVD could replace the video in popularity in the coming years.  Perhaps one of the reasons why DVD-Video have found a home with many video companies is because of the regional settings on the DVD players themselves.  The regional setting of the DVD must match the regional setting of the DVD player in order for it to be played.  This gives much desired control of the distribution of DVDs to the rights holders of movies.

DVD-Audio differs from DVD-Video in that it is designed to hold higher quality audio and less video, but still offer features that are unavailable through ordinary CDs.  These features include video, data, surround sound, and higher sound quality and play times than DVD-Video or CD (Disctronics, 2000).  Perhaps more importantly is the additional copyright protection that it can offer.  An International Steering Committee (ISC) created a set of recommendations for the DVD-Audio format in 1996.  Most notable on this list as far as copyright issues are concerned is the use of copy protection, copyright identification, and the use of SID codes.  Without going into a technical description of these measures, they will help greatly to ensure that it will be difficult to copy or illegally distribute DVD-Audio discs.  DVD-Audio players are not only able to play DVD-Audio discs, but also DVD-Video discs as well as ordinary CDs

DVD-ROM was developed as a format to support a wide range of applications, especially where current CD storage capability is inadequate (Disctronics, 2000).  DVD-ROMs will have a single format for both computer and TV based applications.  They are more versatile than DVD-Video in that they can be used as a storage medium for computer systems.  DVD-ROM players are compatible with both DVD-ROMs and CDs.  

The DVD format is different from the CD format in that it is more difficult to manufacture because of it’s lower tolerances for error, additional bonding stages, higher mastering speeds, and dual layer and double sided options (Disctronics, 2000).  For the price of more difficult manufacture, the DVD format can store 7+ times more data than a normal CD.  This makes all higher quality videos and sound possible.  As DVD formats become more popular and penetrate the mass market, Calibre could find that it is a suitable medium for storing entire audio books for it’s clients.

4.4.6 Screen Readers and Voice Synthesis Technology

Screen readers are software or hardware and software combinations that convert text into synthesized speech on a computer.  Microsoft (Gates, 2000), AT&T and other companies are working on technologies that will make voice synthesis virtually indistinguishable from the human voice by 2003.  Mr. Gates expects to be able to mimic the voices of different speakers, even to train the system to speak with a familiar voice.  For instance, one could train the system to read e-mails from a certain person in his or her own voice; with that person’s co-operation of course.

There also exist portable text players such as the Road Runner from Ostrich Software (TBG&R L.L.C., 2000).  The player is lightweight and about the size of a cassette tape.  It has no onscreen display and instead, read ASCII text files from its non-volatile memory.  Files can be loaded onto the player via a computer and they can be arranged and book marked.  Because it is highly portable, it uses headphones.  Its operation is through a 12-button interface used to play the text and to organize files into folders.  The Road Runner’s storage capacity is 3 MB, which is capable of holding roughly 2000 pages of data.  The synthesised speech is far from “indistinguishable from human voice”.  If such a device becomes incorporated with future voice synthesis devices, it would indeed be a pleasure to use.  

4.4.7 Digital Television

As the new millennium is underway, the world of television is heading towards sweeping changes.  Within the next ten years, both the United States and Great Britain plan to switch off analogue television signals permanently, and proceeding with digital television.  (www.bbc.co.uk/digital/future/index.shtml) With digital television comes the promise of both higher quality pictures and sound, as well as the possibility of many more channels.  However with all these added features comes the potential for more added barriers for the visually impaired, especially when you consider all the extra menus and channels to navigate through.

The RNIB states that over 90 percent of blind and partially sighted persons in the UK watch television (Darby, 1997).  Therefore the RNIB began work with the BBC to bring audio description services as part of the move to digital broadcasting.  These services were to be introduced in late January or early February of this year.  Elderly visually impaired are “likely to accept digital broadcasting services, so long as their initial experiences of them are fairly successful”.  Furthermore, they are “likely to watch at least as much television as the general population and to be prepared to spend relatively large sums (compared with income size and savings), perhaps over £100 on services and devices which will enhance their viewing.” (Darby, 1997)

There are several reasons why a switch to digital television in the United States and Europe is being advocated.  Digital television has advantages over analogue in the following areas:

· More data can be transmitted using digital television signals.

· Data stays more consistent over large distances.

· More types of data can be carried in the signals.

There are ways for features such as sharper picture quality without having to switch to digital broadcasts.  For example, Japan is producing High Definition Television (HDTV) through regular analogue signals.  (Brain, 2000) However, the features highlighted above make digital TV a preferred alternative, and indeed the choice of both the United States and Europe in regards to the future of television.  Digital television also comes with the promise of interactive TV and the ability to store information from channels on hard disk or solid state memory.  The World Wide Web is another feature to be made accessible through digital TV, allowing users to access and download data using only their TVs.  They can then store this data in appropriate memory storage devices that may be included along with the system.  

Based on this research, it appears that a majority of visually impaired persons in general will have access to digital television. If or when web access and downloading becomes widespread , digital television could become a means of virtual distribution for Calibre. However, this would hinge greatly on what types of playback devices will be connectable and compatible with digital television systems. 

4.4.8 Voice Recognition Technology (VRT)

Voice recognition technology involves the computer interpreting voice input from a user into either a command or text for word processing.  Goette (2000 pp.  73) highlights the two prevailing types of voice recognition technology: one requires that the user repeat an entire vocabulary several times; another requires the user to repeat several selected words and phrases several times to adapt the software to the idiosyncrasies of the user’s voice.  The first type of VRT is precise and best suited to issuing a limited number of commands, i.e. for environment control, but is not appropriate for word processing.  The second type of VRT is not as accurate as the first, but is well suited for word processing.  Unfortunately, voice recognition technology is much more difficult to implement than voice synthesis (Gates, 2000).  Currently VRT is inadequate to persuade someone who can use a keyboard to use voice recognition technology.  Users often prefer other input methods such as keyboards to VRT especially when their word-per-minute rates exceed 25 (Goette, 2000 pp.  76).  But Bill Gates (2000) fully expects all the barriers to effective voice recognition technology to be overcome by 2010.

4.4.9 eBooks

eBooks are digital versions of books that can be accessed with a computer or even a handheld device.  When the concept was first introduced a decade ago, consumers were simply not interested; nobody wanted to read a full book off a computer screen (Kirkpatrick, 2000).  Currently eBooks are a confusing muck of publishers, authors, large book chains, independents, and competing technologies.  There is no one standard format to use for eBooks because cooperation between developers has not been adequate to allow for it.  Fortunately for the visually impaired, many corporations such as Microsoft, Random House Publishing, and Barnes and Noble see great promise in digital distribution and are spending hundreds of millions of dollars for development.  Why are so many companies spending so much money on something that has already failed? Simple: “According to IDC [www.idcresearch.com], consumer demand will push the market for online books, magazines, music, software and games to $275 billion in 2003” (XrML, 2000; para.  1).

Companies fear that electronic books will prove to be the best thing since paperbacks came out in the 1930s and they will be left behind.  In any event, most publishers want to increase efficiency by cutting out the costs of printers, warehouses, and shipping (Kirkpatrick, 2000).

All the parties involved are hoping to get a bigger share of the revenue generated by book sales.  Publishers are seeking to eliminate the need and costs of printers and resellers.  Authors argue that since printing costs would be eliminated they should receive a higher percentage.  Random House, one of the world’s largest publishers, has offered 50% of their revenue to their authors.  Some authors are even considering self-publishing, removing the publisher altogether.  Booksellers such as Amazon.com and Barnes & Noble are completely happy to help authors self publish and avoid the publishers, for a percentage of sales.  Barnes & Noble is also considering excluding publishers and authors by selling electronic copies of digitally expired books (Kirkpatrick, 2000).

New eBook companies such as Questia have raised hundreds of millions of dollars in capital.  They seek to specialise in distribution of eBooks and sport a dizzying array of payment plans.

There is also current and developing technology designed to prevent the major corporation’s worst fears from coming true, i.e. their books being pirated and freely distributed on the Internet in digital formats.  Microsoft, Adobe, Glassbook, ContentGuard, and Gemstar-TV Guide International all have technologies that allow the secure distribution of eBooks online which try to prevent illegal distribution (Kirkpatrick, 2000).

Microsoft is taking a ‘Three E’ approach to piracy prevention (Antipiracy Efforts, 2000).  The first ‘E’ is encryption.  Microsoft has designed their Digital Assert Server (DAS) specifically for secure distribution of eBooks.  Second is education.  Microsoft is engaging in a campaign to educate the public about the value of digital copyrights and the importance in ensuring security on the Internet.  In addition, they seek to educate publishers and merchants about the dangers of piracy and how to protect themselves.  Finally, Microsoft is working with the Association of American Publishers and local authorities to enforce copyright laws.  This co-operation involves the use of Microsoft monitoring technology that searches for pirated copies of eBooks on the Internet 24 hours a day, seven days a week.  Once pirates have been identified, they will be pursued and prosecuted.

Microsoft’s Digital Assert Server consists of two components and several steps (DAS Components & How They Work, 2000).  The two components are the DAS Server that securely stores and allows the downloading of purchased eBooks, and the DAS eCommerce that allows retailers to provide download links to their customers after payment.  After payment the consumer is presented with a link to request a download of the eBook by the DAS eCommerce.  The DAS Server receives and validates the consumer’s request.  Next DAS retrieves the eBook and, using XrML from Content Guard, seals it with one of three levels of security: Sealed, means the contents cannot be modified and can be read by any version of Microsoft Reader; Inscribed eBooks are Sealed with information about the purchaser (for example the purchaser’s name); Owner Exclusive eBooks are Inscribed and can only be viewed by a limited number of Microsoft Reader’s owned by the purchaser (What are the Benefits of DAS?, 2000).  The DAS downloads the eBook to the consumer and then logs the transaction (DAS Components & How They Work, 2000).

Once an eBook is downloaded, the consumer could use Microsoft Reader to read the book.  Microsoft designed its Reader specifically for reading books off a computer screen and to remove as many barriers to the reading experience as possible (Hill).  The software has many features: ClearType technology, adjustable font sizes, bookmarks, text highlighting, annotations, and an integrated dictionary.  ClearType provides a significant increase in LCD screen resolution by addressing screen pixels by their sub colour pixels of red, green and blue.  This effectively triples the screen resolution - which significantly increases readability.  The font size is adjustable so people with poor eyesight can read comfortably.  Just like in normal books, text can be bookmarked, highlighted, and the user can add drawings or annotations.  Words can be looked up in a dictionary available for free.  Sections of text can be cut and pasted from the Reader software to a word processing program.  The program is designed to take up the entire screen and to have a very simple interface that resembles a book page and removes distractions.  After all, the book is the most advanced user interface in existence - it has been in development for centuries.  Microsoft Reader is currently the industry favourite; it is the only eBook reader supported by Amazon, and Barnes and Noble supports it as well.

Microsoft Reader is available for free download for desktops and laptops and comes preinstalled on all Pocket PCs.  On Amazon.com (www.amazon.com) Pocket PCs range in price from about $440 US to nearly $1000 and currently have the power that desktops did five years ago.  Dedicated eBooks with Microsoft Reader will be available soon for about $500 US.  

Adobe’s effort is based around their already widespread Portable Document Format (Adobe® PDF Merchant, 2000).  They have a user base of 110 million that is growing at a rate of 2.5 million users a month.  Digital Rights Management is a focus of Adobe’s.  They, like Microsoft, support Content Guard’s XrML specification and allow several options.  Permissions for printing, copying, and annotating can be set and the document can be locked to a user’s computer processing unit ID, hard drive ID, or other ID.  RSA encryption, the industry’s best, is used to protect documents from pirates.  Unfortunately, Adobe’s format is not supported by either of the largest eBook retailers: Amazon or Barnes and Noble.

In an effort to ensure a consistent format and to encourage publishers to publish to the digital medium companies such as Microsoft, Random House, and Time Warner are supporting the Open eBook Forum (http://www.openebook.org/).  The OEBF has several objectives:

· Provide a forum for the discussion of issues and technologies related to electronic books 

· Develop, publish, and maintain common specifications relating to electronic books and promote the successful adoption of these specifications 

· Promote industry-wide participation of electronic publishing through training sessions, guidelines, and demonstrations of proven technology 

· Identify, evaluate, and recommend standards created by other bodies related to electronic books 

· Encourage interoperable implementations of electronic book related systems and provide a forum for resolution of interoperability issues 

· Accommodate differences in language, culture, reading and learning styles, and individual abilities 

The OEBF currently has three working groups: the Process Working Group, the Digital Rights Management Strategy group, and the Publication Structure group.  The Process Working Group is considering policies and procedures for adoption by OEBF as well as amendments to its bylaws.  The Digital Rights Management Strategy group is considering DRM issues and a long-range plan for OEBF actions.  The Publication Structure group is maintaining and expanding the open eBook specification and related activities.

While the major companies spend large sums of money in an attempt to secure their place in the future, and current, eBook market several organizations are publishing eBooks for free in a variety of formats.  Project Gutenberg, for instance, is dedicated to making ASCII text versions of copyright expired books available for free online.  It operates solely on donations and the work of volunteers.

It’s apparent that eBooks are becoming a major medium.  The degree and time of their success depends a lot on the rate of technological advance.  The biggest hurdle to the adoption of eBooks is the cost (about $500 US) of portable devices capable of displaying them and the quality of their screen.  Over the next five years, screen technology will improve and surpass most print media, the power of eBooks will begin to rival current desktops, and the technology will see a reduction in cost and weight.

4.4.10 Benefits

This technology can aid visually disabled persons by addressing several of the problems they face.  Adaptive technology shows great promise in increasing the independence of visually impaired persons, improving communication, and creating new job opportunities.

Adaptive technologies generally improve the independence of visually impaired persons (Grimaldi and Goette, 1999; Wareham, 1999).  Indeed, Mates (2000 pp.  3) asserts that computers equipped with adaptive technology allow disabled people to independently locate and access information.  A study (Grimaldi and Goette, 1999 pp.  277) found that Internet use had a positive effect on perceived independence of disabled individuals.  Furthermore, the amount of time spent online had no effect; instead it is the breadth of services utilised that can improve perceived independence.

Computers with Internet access can potentially improve communication opportunities for disabled persons (Gates, 2000).  Increased communication not only increases independence it also reduces loneliness - another concern among the visually disabled.

Adaptive technologies have enabled disabled persons to perform many jobs (Dobbs, Oct 1999; Wareham, Jul 1999).  Dobbs (Oct 1999) cites airline industry hiring increases of blind people as reservation clerks due to adaptive technologies allow access to flight information.  Also, the American Foundation for the Blind estimates that 90 percent of blind people who hold jobs use computers and 50 percent would not be able to do their jobs without them (Dobbs, Oct 1999).

4.4.11 Success

The manufacture’s white paper product specifications are far from the only factors involved in a product’s success or failure.  The human factors play a large role as well.  Tanya Goette (2000 pp.  73-77) identifies several key factors affecting the successful adoption of voice recognition technologies in a work environment: expectancies, task-technology fit, training, environment, and disability limitations.  To optimise all of these factors for the successful adoption of a useful technology Goette (2000, pp.  77-79) proposes four guidelines: Firstly, expectations must be controlled and realistic.  Secondly, the correct voice recognition technology must be selected to accomplish the desired tasks.  Thirdly, the adopter should receive thorough training tailored to their previous experience, the complexity of the system and tasks, and the learning ability of the adopter.  Finally, before expecting a VRT to be adopted it must be evaluated by the intended user in an actual setting.

4.4.12 Diffusion

Adaptive technology is becoming more widespread and this is driving down costs (Wareham, Jul 1999).  Hardware and software innovations developed expressly for disabled people are increasing (Gates, 1997).  Furthermore, adaptive technologies are getting a boost from developing technologies such as hands-free web-browsers to be used in automobiles (Nielsen 1999 pp.  303).  In addition, disabled persons are simply too large a user group to ignore and their numbers are increasing (Nielsen, 1999; pp.  298; Martin, 1997; pp.  18).  

Bill Gates (2000) writes that the majority, 55 percent, of homes in the United States now has a computer most, of which have Internet access.  This is a drastic increase over the past five years.  In fact, two years ago business magazines speculated that PC penetration would never rise above the then current 30 percent.

Mates (2000 pp.  2-3) argues that libraries should think “beyond budgets” and seek to provide access for disabled persons.  She wonders what improvements would be made if librarians thought Stephen Hawking was accessing their Web sites.

4.4.13 Summary

Bill Gates (2000), Microsoft’s owner, anticipates a day when a computer will be used as a tool that “Lets everybody have access to the latest information, let’s everybody reach out and communicate, [and] let’s people share in new dreams.” Bill Gates (1997) admits that the current trend in software and on the Internet towards increased use of graphics is adversely affecting access by VIPs.  He later says (Gates, 2000) that, although they provide benefits for the sighted, graphical user interfaces are a step backward for VIPs.  However, Microsoft is trying to rectify this.  Microsoft employs 50 people in their Accessibility Group, most of whom deal with the visually impaired, and bundled a narrator and other adaptive technologies with Windows 2000.  Other large companies besides Microsoft, such as IBM and Sun, are also working on the computer accessibility problem.  That Sun and Microsoft can find common ground on anything is a good sign for disabled people.

 “It’s pretty simple now to go out to the Internet and get the latest news, latest information, communications from a friend, and through a personal computer, with some kind of voice synthesis capability, be able to listen to what’s going on and therefore void the need to have to be able to read it off the screen.” - Bill Gates (2000)

4.5 Web site design

Effective Web designs require: preliminary groundwork, accessibility, usability, implementation, and testing.  The preliminaries of Web site design must be considered before anything else if the design is to be effective and long-lived (Rosenfeld & Morville, 1998; pp.  14).  Accessibility refers to the user being able to obtain the information.  Usability strives to make accessing information easy.  Implementation deals with the hardware and software technologies involved in the design.  The final objective is user testing to ensure the site achieves the first three objectives.

4.5.1 Preliminaries

In addition to the standard personnel requirements for Web site design - programmers, graphics designers, content writers, and administrators - Rosenfeld & Morville (1998; pp.  11) state that it is necessary to define “what the site will actually be, and how it will work” before any work begins.  Before moving ahead with the site’s design and production, it is essential to:

· Clarify the mission and vision for the site

· Determine the content and functionality of the site

· Specify how information will be located by defining the site’s labelling and searching systems, organisation, and navigation

· Map out how the site will accommodate change and growth over time

4.5.2 Research

Since good Web sites are very user-oriented, it is necessary to communicate with selected users about the site design.  Focus groups are a tremendous resource for this preliminary research.  Two questions to consider are: “What do you hate about the Web?” and “What do you like about the Web?” The first question is a good icebreaker because users find it easier to talk about negative aspects than positive aspects.  From these issues explore possible and desired site content and function (Rosenfeld & Morville, 1998; pp.  2-4 & 171).  

4.5.3 Action Plan Formulation

Researchers must categorise the issues and suggestions raised during these sessions and cover them with the design group.  It is important that the group reach a consensus on how to deal with these issues and consider the pros and cons of the various solutions.  The group should consider these issues at the beginning to avoid major design adjustments later on and ensure that everyone can work together towards a user-centred design (Rosenfeld & Morville, 1998; pp.2-4).

Many of the issues and suggestions raised will relate to the organisation and navigation of the information in a Web site, known as information architecture.  After considering the issues raised by some sample users with the development team, it is time to consider the audience(s), goals, and features of the site.  The design group constructs a list of the various audiences the site should address, the goals of the site, and a wish list of features.  Site design work should be avoided at this time.  Instead, designers should concentrate on the information architecture of a site early on to ensure that users can easily find the information they seek and ensure that the site is easy to update because new content already has a place.  They consider the various questions that relate to the information architecture of the site.  

· How will the site be represented as a whole? 

· How are the goals prioritised? 

· What should the overall tone of the site be? 

· Will there be different pages for the separate audiences or one common page? 

· How will the information be organised and navigated? 

· What content will appear on the home page? 

· Who will maintain the site once it is built? 

These questions must be answered before building the site (Rosenfeld & Morville, 1998; pp.11-14).

Rosenfeld & Morville (1998; pp.  15) provide guidelines for selecting an information architect for the job:

“The information architect of a large, complex website should be two things: someone who can think as an outsider and be sensitive to the needs of the site’s users, and at the same time is enough of an insider to understand the site’s sponsoring organization, its mission, goals, content, audiences, and inner workings.  In terms of disciplinary background, the information architect should combine the generalist’s ability to understand the perspectives of other disciplines with specialized skills in visualizing, organizing, and labeling information.  As it’s very difficult for someone to retain all of these characteristics, you’ll have to make some compromises, but it’s important to consider them as you search for that elusive information architect.“

Rosenfeld & Morville (1998; pp.  15-16) also argue the benefits and detriments of various possible information architects.  A senior person can view the organization as a whole and has the influence to enlist help from other divisions, but may not have the time for the task.  An outside consultant can ensure that the site is user focused, but his lack of knowledge about the organization can delay his progress.  A third possibility for an information architect is a lower level employee.  He has the advantage of intimate knowledge of the workings of the organization in his division, but may not have a sufficient understanding of the organization as a whole.

The various disciplines of web design all offer advantages and disadvantages to an information architect, whether his background is graphic design, information and library science, journalism, usability engineering, marketing, or computer science.  Whatever the background of the information architect, it is desirable to have his sole responsibility be the site’s information architecture.  Unfortunately, this is not always possible in smaller organizations and a single person may be responsible for all aspects of design.  If this is the case, it is important to run ideas by a group of colleagues and look at the project from as many perspectives as possible (Rosenfeld & Morville, 1998; pp.  16-19).

4.5.4 Accessibility 

Accessibility and usability are really two degrees of the same thing.  Accessibility refers to obtainable content while usability refers to content that is easy to access.  Accessibility must be addressed before steps can be taken to improve usability.  Many of the technologies discussed previously provide access to content, whether specifically for visually impaired persons or a general population.  Unfortunately, technology designed to provide access to content for the general population is often employed in such a way as to completely prevent access by visually impaired persons.  This is especially prevalent on the Internet where designers overuse advanced features such as Java and Flash and often specify images without ALT text, which aids screen readers.  Entire web pages have been designed completely with graphics and without ALT text.  Such a page is completely void of content for a visually impaired person.  Designs like that are unfortunate and ignore the true potential of the Web to encode meaning in pages that are accessible by all persons.  In fact content on the Web can be more accessible than print to persons with disabilities thanks to the many adaptive technologies in existence.  For example, visually impaired persons can increase the font size on their monitor or use a screen reader … something that is impossible with a book (Nielsen, 2000; pp.  298-300).

The World Wide Web Consortium (1999) (W3C) provides Web Content Accessibility Guidelines that explain how to make Web content accessible to disabled persons.  The W3C prioritized their guidelines into three groups.  Priority one guidelines must be met for the content to be accessible to disabled persons.  Priority two guidelines should be met to remove major accessibility barriers to disabled persons.  Priority three guidelines may be met to increase the accessibility of Web content further.  CAST (www.cast.org) offers a free utility to check the compliance of web pages to the W3C standards called Bobby.  Bobby can check for blatant errors in your coding, such as missing ALT text, and indicate areas that need to be manually checked.  If a Web site complies with all priority one guidelines, it can display the Bobby Approved icon.

4.5.5 Usability

Usability is of utmost importance on the Web.  Users simply have far too many choices readily available to waste time trying to figure out how a Web site works.  If they cannot efficiently use a site within seconds of their arrival, they will go somewhere else (Nielsen, 2000; pp.  10).  Improving page design and adherence to the W3C guidelines are not the only hurdles that need to be overcome before web usability will rival that of printed books.  First, reading from a screen needs to become just as easy as reading from a printed page.  The screen and the text displayed on it need to ‘disappear’ and ‘get-out-of-the-way’ so that information and ideas are communicated efficiently (Hill, 2000).  Web browsers need to improve to the point where navigating the Web is as easy as flipping pages in a book before writing for the Web will become truly feasible (Nielsen, 2000; pp.  4-5).  Unfortunately, the browser makers seem more concerned with adding flashy multimedia and advertising schemes than improving user navigation.  Still, truly useful browsers may be available by 2003.  Web content writers need to learn how to write good hypertext  - something Nielsen (2000) expects to happen by 2001.  Finally, readers need experience in browsing hypertext.  Perhaps by 2005, users will have gained the necessary experience.  Online information will replace books.  It is only a matter of waiting for intelligent design, better monitors, improved browsers, and better-written content.  While the Internet will not be replacing printed media in the near future, there is much that can be done to improve its usability through intelligent page, content, and site design.

4.5.6 Page Design

A good Web page design must consider several elements: browsers used by the target audience, effective use of screen space, separation of meaning and presentation, response times, and linking (Nielsen, 2000).

Designers need to consider the browser and version that users have.  Older browsers such as Internet Explorer 3.0 and text browsers like Lynx do not support all the features in the latest browsers.  The pace at which users are upgrading their browsers is decreasing.  To further complicate matters, browsers often display pages very differently, especially when coding deviates from the HTML standards.  The solution to this problem is simple: design pages with simple HTML avoiding elements and plug-ins such as frames and Flash, test pages across a wide range of browsers, and wait before adopting new features (Nielsen, 2000; pp.  31-35).  The design group need not worry that the exclusion of the newest web technologies will turn off their audience (Rosenfeld & Morville, 1998; pp.  5-6).  In fact, users complain about the gratuitous use of bells and whistles in web design.  They see little use for animated ‘new’ signs and Java applets that do not add any functionality to a site.

The purpose of a web page is to display content of interest to the user.  Therefore, page design should consider this and dedicate 80 percent of the screen to content.  Designers should minimise all other elements of a web page (navigation, advertisements, etc.) Of course, this rule does not hold true on a Web site’s homepage where the goal is to display the various pages a user can visit.  Page designs that do not adjust to fit the screen are foolish.  Jakob Nielsen (2000; pp.  174) is often asked, “What width screen should I design for?” Monitor sizes vary just like browser versions so using a fixed pixel-width for tables, frames, fonts and other elements ignores users with larger monitors and results in large amounts of useless white space (Nielsen, 2000; pp.  30).  Worse still, using a fixed font size restricts the ability of a disabled user to adjust the text size.  Instead, designers ought to code pages on a system of percentages that allow them to scale to fit the screen and test pages to make sure they work well with a variety of font sizes and screen resolutions.

Poor graphic design and layout is an aspect of the Web hated by users.  It is pointless  to wait for large images to download cluttered pages that make no use of white space, and poor aesthetics.  An aesthetically pleasing site is not merely a collection of nice graphics but a combination of graphics, navigation, page layout, colour schemes, editorial style, etc.  that provide an enjoyable atmosphere and experience for the user.  The design must be consistent across the site and present a unique identity for the site (Rosenfeld & Morville, 1998; pp.  5 and 7).  

Designers have often ignored separation of meaning from presentation to the detriment of users.  HyperText Mark-up Language (HTML) was designed to convey meaning.  It conveys this meaning by using tags like <em>, which designates emphasis (Musciano and Kennedy, 1998; pp.  22).  The HTML specification also includes formatting tags that carry no meaning such as <b>, which designates bold text formatting.  Unfortunately, designers tend to use <b> when they should use <em>.  While the formatting of the <em> tag may not be to the designer’s tastes, there are distinct advantages in tags that convey meaning.  For example, an <em> tag tells a screen reader to place emphasis on a word or phrase while a <b> tag does nothing (Nielsen, 2000; pp.  38).  Besides, Cascading Style Sheets (CSS) offer a way to alter the formatting of tags such as <em> to suite a designer’s tastes (Musciano and Kennedy, 1998; pp.  22).

Response time is an important aspect of page design (Nielsen, 2000; pp.  42; Cook, n.d.).  The larger the page the longer it takes to download and the more scrolling a user has to do (something they hate).  Nielsen (2000; pp.  42-44) explains Robert B.  Miller’s paper at the Fall Joint Computer Conference in 1968 on advice regarding user response time: The user perceives response times of one-tenth of a second or less as instantaneous.  The user’s train of thought will remain uninterrupted if response times are less than one second Response times longer than ten seconds break the user’s focus and they will leave or pursue other tasks while waiting.

Links are the most important part of hypertext and they offer many opportunities - both for benefit and for detriment.  Employed correctly, links make the Web an incredibly powerful way to communicate information.  However, incorrectly used links degrade usability and frustrate users.  Nielsen (2000; pp.  51) breaks links into three categories: structural navigation, associative and related links.  Structural navigation links point to the various subsections of a Web site.  Associative links point to more information regarding the text they underline.  Related links are links to pages that are similar to the current one and may interest the user.

Hyperlink descriptions should be concise and descriptive (Nielsen, 2000; pp.  55).  Concise links quickly convey their meaning to users that are scanning a web page.  Designers should not use ‘Click Here’ as a link description.  Only persons who use a mouse actually ‘click’ while visually impaired persons using a screen reader usually press a key.  In addition, ‘Click Here’ provides no information regarding the target of the link.  

Link titles provide additional information about the link (Nielsen, 2000; pp.  60).  Browsers usually implement link titles as boxes that pop-up when the mouse hovers over the link.  Nielsen (2000; pp.  60-61) provides guidelines for appropriate information for link titles:

· Name of the site the link leads to (if different than the current site)

· Name of the sub-site the link points to (if on the same site but a different section)

· Added details about the destination page and how it relates to the current page

· Warnings about problems with the link (for instance, ‘registration required’)

The default colouring for links is blue for unvested links and purple for visited links (Nielsen, 2000; pp.  62).  It is best to stick to this standard, as it is what users have come to expect.

Nielsen (2000; pp.  66) comments on the Web: “Users are in control of their own destiny.  Get over it.” By this he means that sites should not attempt to prevent users from leaving by forbidding outbound links or otherwise control their use of the Web.  Such an attempt is doomed to fail as users can easily use the back button to leave if they feel so inclined.  Furthermore, linking to external sites is an excellent way to provide a better service to customers.  However, it is important the external sites are valuable.  Linking to a difficult to use or useless site is detrimental to credibility.  Instead of providing a long list of relevant links, designers should only link the best (Nielsen, 2000; pp.  66-70).

Inbound links are another serious consideration.  Just as one might link to other useful sites, other sites will link back if its content is worthwhile.  Encourage this, as it is an excellent way to gain publicity.  Other webmasters will be more likely to link to a site if each page has a specific topic - no Webmaster wants to link users from their site to a confusing hodgepodge of issues.  However, if other webmasters are going to link to a site they need to know what the URL of the Web page is.  The best solution is to have a permanent link for each page.  If there is regular content on your site, such as a weekly column it needs to have both a permanent URL and a temporary URL for the column of the week (Nielsen, 2000; pp.  74).

One of the biggest issues pertaining to Web sites is credibility.  Users have no good way to determine the credibility of a Web site so they end up judging it by its looks.  Simplicity in design and rich content should be the goals of any Web site.  

4.5.7 Content Design

Content is the most important aspect of a Web site, “Usability studies show a fierce content focus on the part of users” (Nielsen, 2000; pp.100).  It is the ‘big ideas’ that some Web sites communicate or the utility provided by others that users gravitate towards.  The writing style and page layout are overshadowed by the thoughts communicated by the content that may change a user’s viewpoint or a function that is of great use to the user (Rosenfeld & Morville, 1998; pp.  7-8).

The Web is a distinct medium.  It has its advantages and disadvantages.  Well-designed content maximises the advantages while minimising the disadvantages.  Nielsen (2000; pp.  101-103) states that “Research has shown that reading from computer screens is about 25 percent slower than reading from paper,” and recommends that “you should write 50 percent less text - not just 25 percent less - because it’s not only a matter of reading speed but also a matter of feeling good.” Writing is a major aspect of well-designed content and has several aspects: length, user focus, editing, scannability, and page chunking.

Writers must focus on writing the content for the intended audience and use language and tone that users identify with.  They must not make the mistake of speaking in language or terms familiar to the designers and force the user to decide the meaning from confusing terminology.  Instead, writers need to write from the user’s perspective and make the meaning clear (Rosenfeld & Morville, 1998; pp.  6).

Writers and editors have to pay attention to the details (Rosenfeld & Morville, 1998; pp.  6).  They need to edit content written for the Web and validate the HTML.  Attention to the details demonstrates professionalism and sensitivity to the user.  Spelling errors are embarrassing, detrimental to credibility, and slow and confuse readers (Nielsen, 2000; pp.  103-104).  Long-winded and unclear wording can also confuse readers and slow them further.  Therefore, editors should pare the text down to the minimum number of words necessary and writers ought to use plain language to clearly communicate the point.  

 Nielsen (2000; pp.  104) and John Morkes conducted a study that found that 79 percent of the test users scanned a web page and instead of reading word for word.  They advise writing for scannability:

· Use meaningful, nested headings to aid users in locating the sections that interest them.  This is especially important for visually impaired persons who use screen readers that can scan the headings.

· Draw on bulleted lists to break up text blocks into distinct statements.

· Emphasise important words to catch the user’s attention but avoid colouring words like links and confusing the user.  

· Finally, attempt to communicate only one idea per paragraph.

Paring pages down to the bare minimum leaves little room for supporting evidence.  Supporting evidence should be relegated to separate pages.  Furthermore, writers and editors have to break longer articles up into their relevant sections and ensure that each section is self-supporting and self-contained.  Articles should not simply be separated into sections and connected via ‘next page’ hyperlink.  Rather, designers should provide a table of contents that displays all the sections so the user need only read the interesting sections.  (Nielsen, 2000; pp.  112)

Well-written content is useless if users cannot find it.  On the Web, users find content by using search engines that display a listing of page titles or headlines and bookmark pages with their titles.  Such uses leave the title or headline to stand on its own without the aid of supporting content.  A page title or headline needs to be two to six words that provide a perfectly clear description of the page.  Every page needs to have a different title.  Nothing is surer to frustrate users than hitting the back button or browsing their history and trying to figure out which of the pages with the same title they really want to visit.  Writers and editors must not use puns or sarcasm in titles or headlines, but use plain language that provides an accurate description for the users expectations.  Finally, just like everything else on the Web, titles and headlines need to be easy to scan - the most important words need to appear first.  (Nielsen, 2000; pp.  123-125)

Designers ought to expand on page titles with META tags to provide an abstract and key words of the Web page for use in search engines.  They should use from 150 to 200 characters to succinctly describe the content of the Web page.  As with titles and headlines, abstracts must be easy to scan (Nielsen, 2000; pp.  231-233).

The final test of well-designed content is its legibility - the page will be utterly useless to the user if they cannot read it.  Nielsen (2000; pp.  125-126) provides the following recommendations:

· Use high contrast colours in your design - black on white is best.

· Avoid backgrounds that break up the word shapes.

· Do not use small font sizes except for copyrights, footnotes, etc.  and make sure that the font size is adjustable.

· Employ sans-serif fonts - they may not be as much fun to read as serif fonts but legibility is a greater concern on current monitors.

· Left-justify text to provide a common anchor for the eyes.

· Write in mixed case instead of all caps to improve word shape recognition and reading speed.

Use of fonts specially designed for the Web can also increase legibility.  One of the century’s best typographers, Matthew Carter, designed two fonts specifically for display on a monitor: Verdana, a sans-serif font and Georgia, a serif font (Webmonkey, 1998; pp.  3).  In his design process, he considered the fact that type on a monitor is composed of pixels.  While this seems simple, it is essential to realise that designing type for computer screens is far different from designing text for a printed page.  Subtleties of type designed for print are lost on a monitor and can even impede effective communication.  Thus, simplicity is the most desirable aspect of a type for display to monitors (Veen, 1997; pp.  6).

4.5.8 Site Design

Site design is more challenging and usually more important than page design from a usability perspective (Nielsen, 2000; pp.  163).  Rosenfeld & Morville (1998) refer to site design as information architecture and divide it into several sections: organisation, navigation, labelling, and searching.  Users consistently complain about the difficulty of finding relevant information on the Internet.  Well-designed information architecture will allow easy access to the information people desire and hide the extraneous information that would just get in their way.  Personalization provides a powerful way to tailor the content to specific users’ needs and is one of the features users like about  (Rosenfeld & Morville, 1998; pp.  4-5).

4.5.9 Organization

A Web site’s organisation is the most important aspect of good site design.  Its organisation must be a reflection of the users’ view of the site and the tasks they wish to accomplish (Nielsen, 2000; pp.  203-213).  Web sites must be user-centred and not designer-centred (Rosenfeld & Morville, 1998; pp.  6).  A Web site should not be an avenue for masters to express themselves; users want to find content that interests them, not what interests the site’s designers.  Since this organisation will be the foundation for the rest of the site’s design, it deserves significant attention.  Rosenfeld & Morville (1998; pp.  26) state:

“Organizational systems are composed of organization schemes and organization structures.  An organization scheme defines the shared characteristics of content items and influences the logical grouping of those items.  An organizational structure defines the types of relationships between content items and groups.”

Organisational schemes follow two basic methods: exact and ambiguous (Rosenfeld & Morville, 1998; pp.  27-26).  Exact organisational schemes are the easiest to implement and use but provide less functionality than ambiguous organisational schemes.  Exact organisational schemes excel when users know what information they want, like a friend’s telephone number from an alphabetical listing.  However, when users have vague ideas regarding the information they want, ambiguous organisation schemes surpass exact schemes.  Research shows that users utilise the ambiguous subject searches in a library more than the exact author and title classifications.  Encourage combinations of exact and ambiguous organisational schemes, such as title and subject but make a distinction between them.  This provides both for users searching for known content and those who are simply browsing.  However, refrain from combinations of ambiguous schemes - topical and task-oriented for instance - as they usually confuse the users.

Most sites use a hierarchical structure yet some employ tabular or linear structures (Nielsen, 2000; pp.  203).  Users find hierarchical systems a simple and familiar way to organise information (Rosenfeld & Morville, 1998; 37-39).  Designers must face several challenges in hierarchical design: the difficulty involved in assigning content to mutually exclusive groups, and a balance between depth and breadth.  Mutual exclusivity does not need to be strictly enforced but the hierarchy loses its value if too many items are cross-linked.  Designs that emphasise the breadth of a site through a broad and shallow organisation often confuse the user with a wide range of options.  However, narrow and deep organisational structures will often frustrate a user in the number of actions required to reach the information they seek.  Designers should favour a broad and shallow structure for new sites that will grow.  This allows new sections to be added with a minimal number of alterations to the current model.

Relational database structures are outstanding for organising homogenous content as opposed to a hierarchical approach that excels at organising content into groups (Rosenfeld & Morville, 1998; pp.  41-45).  Database organisational structures offer numerous advantages.  Managing content is substantially easier than with static web pages.  A few templates can display all the content in a database and replace thousands of static pages.  This is advantageous in that a site redesign need only change the templates rather than thousands of pages.  Administrative interfaces allow the input of data without knowledge of HTML or other web languages and improve accuracy with data validation and controlled vocabularies.  In addition, database structures offer powerful and flexible options for searchable systems.  However, databases require that the content they store follow a rigid set of rules that are not appropriate for heterogeneous content.  Database software can generate web pages dynamically for each user request or create static pages from the content after each update.

Rosenfeld and Morville (1998; pp.  40) suggest using hyperlinks in the content as a creative and supplemental organisational structure.  They are not suited for primary structure as users quickly become lost and they are often very subjective.

The hierarchical structure is an excellent starting point for the information architect (Rosenfeld & Morville, 1998; pp.  36-46).  The information architect can easily identify sections well suited for a database structure by considering a hierarchical structure.  Finally, hyperlinks in the content can increase the utility of the content.

Current user-interfaces are based on the original Macintosh user-interface which was never designed to handle the vast array of documents available online.  They are designed to organise the documents created by a single user or, at best, a workgroup with a few thousand files.  The World Wide Web currently measures its users in the tens of millions and its pages in billions.  Organising all of this and making it readily available to the user is a challenge.  An ideal solution needs new user interfaces and better design.  While we must wait for the software, we can do much to reduce the burden on the user in sorting through mass amounts of information.  Nielsen (2000; pp.  221) suggests several methods:

· Aggregation (showing a single unit that represents a collection of smaller ones)

· Summarisation (ways of representing a large amount of data by a smaller amount)

· Filtering (eliminating entire wads of stuff we don’t care about)

· Truncation (cutting off everything except the first initial parts of the information and let users click a ‘More…’ link for the rest)

· Example-based representations (show a few representative examples instead of all of them and provide a link to the rest)

4.5.10 Navigation

Navigation is the interface between the user and the organisational structure of the site.  Nielsen (2000; pp.  188) states that “Navigational interfaces need to help users answer the three fundamental questions of navigation:

· Where am I?

· Where have I been?

· Where can I go?

A site’s navigation needs to tell the user where they are relative to the Web as a whole and the site’s structure to answer the ‘Where am I?’ question.  The first part is easy: display the name of the site in a prominent location such as the upper left corner (Nielsen, 2000; pp.  188) and ensure a consistent by using the same navigation elements and colour schemes on the pages of a site (Rosenfeld & Morville, 1998; pp.  5).  This is especially necessary for the site’s homepage.  The first thing that users see when they visit a Web site is its homepage.  The homepage must prominently display the name of the site, make its purpose self-evident, and allow navigation to the various areas of the site (Nielsen 2000; pp.  168).  Unlike home pages, where navigation is the focus, interior pages should focus on content.  However, each interior page needs to include the name of the site and a link to the site’s home page as well as conforming to the site’s aesthetics.  This will accommodate users that are linked into the depths of your site, whether from a search engine or another site.  Navigation features must not attempt to prevent users from linking to interior web pages.  Doing so will frustrate users that have bookmarked a page only to find that they cannot return directly to it (Nielsen, 2000; pp.  178 and 214-217).  The user’s location relative to the site can be displayed by showing a representation of the site’s structure and highlighting the current location and giving each page a clear title and headline (Nielsen, 2000; pp.  188-190).

It is difficult to answer the ‘Where have I been?’ question directly.  However, browsers can be of help with their back and forward buttons and history lists.  In addition, setting a different colour for visited links (purple) helps - but only if the same URL is used for every page (Nielsen, 2000; pp.  191).

The answer to the ‘Where can I go?’ question needs to be limited in its scope; not all-possible destinations can be shown on every page.  The most prominent answer to this question should be content related to the current page.  These answers come in the form of associative and related links.  Associative links are links within the body of the content that provide more information about the link description.  Related links provide connections to other relevant content.  However, a good site structure can allow the user to easily, if indirectly, find other, unrelated content through the use of structural links that point to other content areas within the site (Nielsen, 2000; pp.  191-195).

Major considerations in representing a user’s location and available navigation options are breadth and depth.  A breadth perspective displays the range of options available at the current level while a depth perspective shows the levels above and below the current location.  Some sites emphasise a breadth navigation system to advertise the variety of services offer by the site, with a navigation bar down the left side of the screen for instance.  Others emphasise depth by using a ‘breadcrumbs’ approach by showing the full hierarchical path from the home page down through all the levels to the current page.  Nielsen prefers the ‘breadcrumb’ approach for its simplicity, low screen space requirements, context placement, and ease of recovering from a wrong page choice by the user.  Nielsen recommends a combination of breadth and depth for sites with more than 10,000 pages.  For example, show the depth of the page in full while only describing the topmost and lowest levels in breadth (Nielsen, 2000; pp.  203-213).

4.5.11 Searching

The dominant site navigation tool is a search feature.  Nielsen’s (2000; pp.  224) usability studies show that half of users are search-dominant, about a fifth are link-dominant, and the rest use whichever method seems most promising at the time.  Search-dominant users go directly to the search box while link-dominant users will use it only as a last resort.

Even though search is the dominant method of information access on the Internet, to ignore a third of the user base would be foolhardy.  Even the search dominant users need to see the pages in context and to find related pages if the page they find does not have all of the information (Nielsen, 2000; pp.  224).  Good information architecture will support the needs of both the search-dominant, who know what they are looking for, and the link-dominant, whom have only a vague idea of what they want (Rosenfeld & Morville, 1998; pp.  12).

A search feature can be broken down into three components: the search element, the results page, and destination pages (Nielsen, 2000; pp.  224-245).  The search element should be located on every page in a prominent location (the upper right corner has become standard).  An ‘advanced search’ can be set-up on a separate page, but should not be the default search option as the user can become confused.  Scoped and Boolean searches are two examples of advanced features that can confuse users.  Scoped searches are useful when content can be divided into distinct groups.  However, users will often search the wrong section and do not get any results so designers should have a strong bias against scoped searches.  Boolean searches are also useful, but only for advanced users.  Users are often confused when they compose a search with an AND that returns no results when they should have used an OR.  If a site includes these options in its search feature, they should be relegated to an advanced search page and the query must be displayed on the results page with an option to expand the search if too few results are returned.

The search results page displays a listing of all the pages relevant to the user’s search criteria.  It should not display the same page more than once and should utilise the META tags of pages to provide a quality ranking for the results to display the most relevant pages first.  Ideally, cluster the results into their various sub-sites or groups (Nielsen, 2000; pp.  230-236).

A search destination page is a page that a user links to from a search results page.  Web sites should integrate their pages with their search feature to provide for highlighting of the words in the search criteria to allow the user to quickly scan the text for the information that interests them.  In addition, alter links to related content to better suit the search condition (Nielsen, 2000; pp.  238-245).

Although URLs are meant to be machine-readable code and transparent to the user, Nielsen’s (2000; pp.  248-251) usability studies show that users often try to use the URL to better understand the structure of the site or even to navigate the site by guessing at the URL of a page.  Since users attempt to make use of URLs, it is the responsibility of the designer to make the URLs useful.  

URLs should be written in simple, short, lowercase, plain language.  Word-of-mouth is a major form of Web site publicity.  Therefore, for example, one should alias both www.calibre.org.uk and calibre.org.uk to their web server, as speaking ‘www’ is awkward.  Changing URLs renders bookmarks or links from other sites useless.  One should also not hassle their users or other sites’ administrators by forcing them to update their bookmarks or links.  This holds true even in the event of a site redesign.  Keep old URLs around for at least six months and preferably two years.  Set up server redirects to direct the user from the old URL to the new one.

User-contributed content in the form of discussion boards and user reviews is gaining a lot of attention as a way to engage the user in the site.  It is especially popular if linked from a specific story or site section.  Unfortunately, such message boards do require some form of moderation to prevent a few inconsiderate users from ruining the experience for the majority.  A comprehensive set of guidelines should be set up and enforced by the site’s staff.  Alternatives do exist: Slashdot (http://www.slashdot.org/) uses a self moderation system that awards karma points for well-received postings; as a user’s karma increases, they are allowed to moderate other postings.  

4.5.12 Testing

Testing a Web site on users is the best way to learn what works and what does not.  Several methods are available for generating feedback from users: focus groups, individual user testing, questions and suggestions, and usage tracking (Rosenfeld & Morville, 1998; pp.  171-174).  Focus groups are not effective methods of assessing Web site usability.  A presentation of the site falls far short of the experience of using it.  Therefore, opinions of focus group participants are not as pertinent as information gathered through other methods.  Individual user testing produces more data that are relevant than focus groups.  In this method, users are given several tasks to accomplish and their actions are documented with any comments or suggestions they may have.

After the site has been launched, improvements should continue.  If the design team has done their job properly, no major changes will be necessary.  Questions and suggestions via email or feedback forms provide an excellent source of feedback.  However, the large majority of users will never contribute their opinions.  A question and suggestion link should appear on every page to encourage user feedback as much as possible.  Usage tracking also provides data related to site usability and all site users can participate, often with or without their consent.  Data obtained through usage tracking can locate pitfalls in the site’s design and identify popular content and navigation methods.  For example, search queries can be analysed to determine the words users search for most and the reason for any null results they receive.  However, users generally object to usage track for privacy reasons and administrators should seriously consider the ethical issues surrounding usability tracking before such a system is implemented.

4.5.13 Site Launch

Designing an effective Web site demands respect for the difficulties involved in the process.  It is often tempting to proceed with what is available at the time and put up under construction signs as you go.  Design groups must resist this.  Users understand that no web page is every truly finished.  However, they will not tolerate a lack of features and do not want to hear promises of improvements; users want to know what they can do, now.  A site should be launched only when it provides functionality and has been thoroughly tested (Rosenfeld & Morville, 1998 pp.  6, 14).

4.6 Organisations for the Blind and Visually Impaired

Today countless organisations throughout the world provide many different services to blind and visually impaired persons.  With computer technology and applications expanding rapidly, there is little doubt that most if not all of these organisations are aware of the future as far as how adaptive technologies may improve the lives of visually impaired persons or improve services to them.  These organisations range from library or “talking book” providers such as Calibre, to numerous schools for the blind that teach those dealing with visual impairment the basic skills they will need both on the job and in everyday life.  In the past decade some of these schools along with new organisations have taught many how to use new technologies designed to help visually impaired persons become more self-sufficient on the job.  (Dobbs, 1999; pp 96-108)

There are also large-scale organisations that represent the general interests of visually impaired people in different areas throughout the world.  Groups such as the European Blind Union, the Royal Institute for the Blind as well as several other national blind organisations work in conjunction with the World Blind Union.  Each national organisation provides and focuses on several services as well as overseeing the general state of affairs.  The Czech Blind United, for example, lists many service departments on its Web site (http://www.braillnet/cz/sons/infoen.htm).  Among these are a Rehabilitation and Training Centre for the Blind, a National Centre for the Elimination of Architectural and Transportation Barriers, a Guide Dog Training School, a National Legal Support Centre and a National Adaptive Technology Centre.  The motto of Czech Blind United is: "We are not an organisation deciding and acting on behalf of the blind; we are blind citizens deciding and acting for ourselves.  We act on the following principles: self-reliance, partnership, solidarity, respect for human dignity, freedom of choice, common sense." (Czech Blind United, 1996)

As mentioned earlier, there have been numerous training centres emerging in the United States during the past decade.  The work and focus of such centres as Blind Inc.  in Minneapolis, Minnesota, is a telling sign of just how crucial new technologies are to improving the quality of life for visually impaired people.  Not only do trainees learn how to perform basic life skills with visual impairment such as cooking, or crossing an intersection, but they are also taught skills that will help them function in the workplace.  Most of these skills revolve around learning how to use new technologies that make it possible for a visually impaired person (VIP) to perform tasks in the workplace that may have otherwise been nearly impossible.  

Voice synthesisers, for example, can read text on a screen aloud, while other programs may speak to users helping them to locate the cursor on the screen or to tab links on web pages.  One can also use a special scanner that can read printed mail or memos onto the computer then read them back to the user.  Blind Inc.  also focuses on teaching its clients how to read Braille, which opens up even more doors for helpful technologies.  Braille embossers can print Braille versions of documents, and Braille keypads can help one type.  One user states, “Without this technology, short of having someone sitting next to me doing all these things, it would not be possible for me to be self-sufficient, it’s all essential.” (Dobbs, 1999; pp 96-108)

Training centres such as Blind Inc.  began opening in the late 1980’s and have spread throughout the country.  While their services have significantly enhanced the skills of their clientele, it is difficult to say how much impact they have had on the job market and helping visually impaired people as a whole.  Employment numbers among visually impaired people have only risen slightly since such organisations began providing their services.

Meanwhile in Great Britain the Royal National College for the Blind (RNC) has been focusing on training its students to push ahead in higher levels of education.  A recent news bulletin on their Web site proclaims, “The College provides students with not only the qualifications but the broader skills needed to enable them to integrate with their sighted peers at a University.” (Royal National College for the Blind, 18/08/2000) Students must pass what is called the “A Level” test, or meet other qualifications to then qualify for the university of their choice.  In the past year 94 percent of the students at RNC passed this test.  The national average is about 89 percent.  Liz Johnson, an RNC manager states, "We are proud of the outstanding results our students have achieved.  They demonstrate that despite disability it is possible for any young person to achieve their academic goals."

The Association on Higher Education and Disability (AHEAD) was founded in 1977.  The group’s focus is on improving services and support available to persons with disabilities in higher education.  It is an international multicultural organization with over 2,200 members throughout the United States, Canada, England, Australia, Ireland, Northern Ireland, New Zealand, South Africa, Sweden, Japan and Greece.  The association describes itself as “a vital resource, promoting excellence through education, communication and training.” (AHEAD, 2000) The association web page also contains links to an outline of its future plan of attack within the next few years.  

Library services for the blind appear to be one of the most widespread services offered and specialised by many organisations world-wide.  In the US, many public libraries are working diligently to make their catalogues more accessible to the blind, be it by adding more talking books or Braille prints to their catalogue, or looking for ways to make the library itself more accessible.  One example is in the city of Worcester, Ma .  Currently Larry Raymond, the assistant director of human resources in the city, who is himself blind, has drawn up a plan for the new Worcester Public Library to install “talking signs” which will help the blind more easily locate specific library services such as talking books.

The Worcester Public Library also offers a talking book service similar to Calibre’s, in conjunction with the National Library Service for the blind and physically handicapped.  The service provides members with both a supply of books and equipment on loan.  The Massachusetts Board of Library Commissioners funds the service.  The National Library Service supplies the equipment and reading materials.  

Their collection consists of over 200,000 volumes and over 40,000 book titles in fiction and non-fiction, as well as 70 magazine subscriptions.  The library sends out a catalogue of new books every two months to those signed up for the service.  Customers can access the library’s database or “Public Access Catalog” from their personal computer.  The site allows them to perform author, title and subject searches.  (Worcester Public Library, 2000)

Besides these efforts on the part of many libraries, other organizations provide services in the areas of talking books or accessible media.  Ashraya is a non-profit organization established in the United States in 1991, but with the aim of helping the blind student community in India.  Thus far the organization has been involved mainly in providing talking books and other educational aids to schools for the blind in India.  (Ashraya, 1999)

Calibre is one of several organizations located in the United Kingdom, which specializes in books and accessible media for visually impaired persons.  It began just over twenty-five years ago distributing audio books through mail order to clientele and has continued this service successfully ever since.  The purpose of this project was to lay a foundation on which Calibre can improve on these services in the future.  

The National Library for the Blind in England currently has an online catalogue of books and links to other organizations for the blind.  The Confederation of Tape Information Services (COTIS) is made up of tape recording services including Calibre and the Royal National Institute for the Blind.  Also found in the UK is an organization called Listening Books, which currently has a text-only version of their Web site approved for disabled access.  (Listeningbooks, 2000).  

Vocaleyes is an audio-description company based in London specializing in the description of live theatre.  “Two describers prepare a script of what's happening on-stage.  They deliver this in a live verbal commentary focusing on facial expression, emotion, movement, set and costumes.” (Vocaleyes, 1999).  The group is funded through 2001.

The British Computer Association of the Blind (BCAB) was founded in 1969 and serves as a self-help group of visually impaired computer professionals.  Running special training courses tailored to the needs of the visually impaired has been one of the groups major functions.  Most recently, on December 9th of this year, the group conducted a course designed to help VIPs with online Christmas shopping.  With the advent of global networks, the group is developing close links with people and organizations worldwide.  Their membership ranges from advanced computer professionals, to beginners learning how to use technology for “leisure, study or employment.” (British Computer Association of the Blind, 2000) 

Meanwhile in the US, the National Library Service for the Blind and Physically Handicapped (NLS), Library of Congress, has been responsible for overseeing the efforts to provide talking books and accessible media throughout the country.  (Cylke, 1998, pp 1-3) The organization was first established by an act of Congress in 1931 to serve blind adults and was called the “Books for the Adult Blind Project”.  As early as 1932, the first versions of “talking books” were being developed by the American Foundation for the Blind for eventual use by the NLS.  The program was expanded in 1952 to include children, expanded again in 1962 to provide music materials, and once more in 1966 to include individuals with other physical impairments that prevent the reading of standard print.  The program started off with a budget of approximately $75,000.  In 1998 that figure had risen to about $47 million.  The combined expenditure of the program between U.S.  Postal costs, books and materials exceeds $140 million annually.  (Cylke, 1998; pp 1-3) 

The NLS chooses materials based on their appeal to a wide range of interests.  The group states that bestsellers, biographies, fiction and how-to books are in great demand.  Fifty-five languages are represented in their collection.  Two bimonthly publications as well as a union catalogue available online not only update registered users of new additions to the collection but also provide access to the entire NLS book collection itself.

The NLS clearly is following the development of future technology, but also remains cautious about implementing new technology and how it will affect their services.  The following statements appear in their report in regards to future digital talking-book technology, “Ever-changing audio technology requires that NLS be aware of developments and prepare carefully for any systemic changes that may be desired or required.” “Because any major change in the program will affect nearly three million eligible users and require several hundred million dollars in investment, any proposal for change must be carefully reviewed and evaluated.” (Cylke, 1998, pp 1-3) 

The Library of Congress has been working hard at being able to produce digital talking books for users of this service.  They have recently installed a new state-of-the-art digital recording facility.  “These initiatives represent the Library's long-term commitment to develop digital technology for blind and physically handicapped individuals," states NLS Director Frank Kurt Cylke.  “The digital talking book will be the Library's twenty-first century technology and this committee will lead the project." Still, Wells B.  Kormann, who chairs the Library’s Digital Audio Development committee states, “there remains much work to be done in determining how and with what delivery mechanism digital talking books will eventually become available to users” (Kormann, 1998, pp 22-24)

The NLS has made three assumptions in regards to planning for the next-generation talking book system.  (Cookson & Moodie, 1998, pp 4-9) First, they assume that the next system will be digitally based.  They also believe the current 4-track cassette system will be in use for at least another five to ten years.  Finally, the NLS assumes that in order to obtain the cost benefits of mass-production, they will have to use a standard or slightly modified version of a widely used consumer product or technology.  In other words they do not feel their market will be large enough, and they do not have sufficient research funds to pursue a technology out of the mainstream.  (Cookson & Moodie, 1998, pp 4-9)

The switch over to a digital system may affect possibly every aspect of their talking book system.  Given the difficulty and complexity of such an undertaking, they have outlined twenty tasks that will be required in both the design and implementation phases of this next-generation talking book system.  These tasks are listed below.  (Kormann, 1998, pp 22-24)

Design Phase 

1. Define and prioritise digital talking-book features

1. Simulate a digital talking book using a personal computer

2. Develop a computer-based life cycle cost-analysis tool for the NLS system and candidate digital systems

3. When the book simulation is stable, make it available to evaluators world-wide

4. Design and build a prototype digital collection-accessing and archiving system

5. Select an acceptable copyright protection system

6. Design or select digital mastering and playback systems

7. Examine distribution methods from a systems perspective, focusing on cost and convenience

8. Select Players that best express the features in the NISO (National Information Standards Organization) digital talking-book standard

9. Build multiple prototypes

10. Design and implement prototype testing to determine life-cycle cost

Implementation Phase

1. Narrow player and media choices by selection via decision matrix
2. Design and test catalogue access ordering system
3. Design and test circulation and inventory management software for libraries
4. Design and test software for international lending
5. Evaluate player manufacturers and communications providers 
6. Operate digital and cassette systems simultaneously 
7. Begin full-scale production and deployment of digital equipment
8. Establish a method for continuous user evaluation of the new system
9. Establish a method for continuous evaluation of infrastructure

In summary, this outline indicates the large amount of effort the NLS plans on undertaking to ensure that their service not only uses new technology, but also benefits from it.  The first task involves surveying the users and determining what features they want to see in the next line of talking books.  This work has long been ongoing.  As one can also see from the outline, NLS plans on rigorously testing the product along every step of the way, constantly seeking feedback.  On top of this feedback, they plan on implementing many different prototypes for customer evaluation.  Due to the significance of this product, and its eventual impact on the service, it is clear they are taking no chances.  

The National Information Standards Organization (NISO) is a standards-creating body in the United States, accredited by the American National Standards Institute (ANSI).  An NISO committee on digital talking books has already been formed, and first met in May 1997.  The committee has since then continued meeting on a regular basis.  Their main task has been to create a standard describing the file specification for a digital talking book.  This will allow agencies recording talking books that are in compliance with the standard to be able to read each other’s books on standard-compliant playback equipment.  The NLS will be using this standard in order to identify some of their product specifications.  The process continues to move ahead.

In the conclusion of the NLS report, it states: “It is absolutely critical that whatever the shape and function of the final product, it be capable of meeting the needs of all consumers, not just the young, not just the old, not just the technologically savvy, but also not just the technologically naïve.” (Dixon, 1998, pp 24-28) The current system based on the four-track cassette has served its purpose well.  It has been a convenient medium both to use and produce.  A new technology will only be useful and beneficial if it can meet the needs of every customer much like the audiocassette has.  Originally, the audiocassette may pale in comparison to a cutting edge technology, yet the strengths that have made it the standard medium must not be overlooked.

The Royal National Institute for the Blind (RNIB) in Great Britain is also looking ahead to a new talking book service.  However, they are currently putting their efforts into a CD-ROM based system.  The NLS was weary of such a system due to the fact that it is unclear how much longer compact discs will remain a mainstream media.  Of course, DVDs are fast emerging and may eventually replace the CD in many of its functions.  Once fewer and fewer people use the technology, its playback equipment will become rare and more expensive.  The NLS had also figured that this fate will eventually await the audiocassette.

The RNIB talking book service currently has over 54,000 members, (7,500 inactive) which makes it the largest provider in the United Kingdom.  Yet with over one million VIPs in the UK, this membership accounts for only 6% of that population.  Also 87% of their membership is over 60 years of age.  Thus, the RNIB is conducting research with VIPs who do not currently use the service to identify how it could be improved to better meet the needs of potential members.  One solution the organization has considered to increase the consumer base is to develop the talking book service for more ethnic minorities which will involve adding more titles that meet the interests of these groups.  (Chartres, 1999, pp 21-22)

One other issue the organization must be aware of is funding.  The service is funded through a membership subscription, which in turn is usually covered by a local authority.  However, cutbacks in spending have forced many authorities to re-evaluate their contribution policy.  Social Service departments (SSDs), for example, regularly funded subscriptions to any individuals who requested it.  Recently however, SSDs have changed their policy in this area.  Local authorities have recently been forced to prioritise the services they provide due to resource implications of other programs.  Thus, the reading needs of an individual are now considered by most SSDs to be a low priority.  (Chartres, 1999, pp 10-14)

The RNIB report also states that within the last five to ten years, “the quality of the reading services offered by both library services and Calibre have improved considerably.” Many SSDs now regard these as alternatives to the RNIB service.  On top of that these other services bear no additional cost to them, thus making them more attractive.  The RNIB has been campaigning “for the leisure needs of visually impaired people to be the responsibility of local authority library services rather than SSDs.” (Chartres, 1999, pp 10-14)  Currently, that debate is ongoing.  Though many library services have been funding RNIB, still others argue that it should be the responsibility of SSDs.

While the alternatives to the RNIB service such as Calibre have improved in the past decade and have received the backing of most Social Service departments, the RNIB service still remains popular among its user base.  One main advantage Calibre has over the RNIB is that its service uses the standard two-track cassette tape, which is apparently preferred by many.  Still the RNIB continues to research non-users for possible improvement ideas to the service.  They are hoping to identify and work with local authorities and organizations on negotiating funding for their program.  

As one can see, library services for visually impaired persons differs between the UK and the US.  In the United States the NLS has been responsible for overseeing basically all aspects of the service, while in the UK there are various organizations besides the Royal National Institute for the Blind.  The NLS future plan is geared towards some type of digital talking book technology.  Such services are also completely covered for users in the US.  In the United Kingdom, however, there remains some dispute now over funding.  It is even conceivable that some may be asked to pay for the service, or they could lose funding after a certain amount of inactivity.  Also the RNIB, the UK’s largest talking book provider, seems committed to CD-ROM-based technology, while the NLS seems to be looking for another type of digital technology.

4.7 Demographics

The Internet is an exciting new medium and widely accessible to all…in the United States at least.  This is an entirely different matter in the United Kingdom.  Though the UK is “behind” as far as Internet penetration is concerned, they are expected to catch up.

4.7.1 UK Internet Penetration  

Internet usage in the United Kingdom is not very widespread.  According to 4,700 randomly selected people who were interviewed in 1999 by Nielsen Media Research, the UK is where the US was in 1997 as far as Internet penetration is concerned.  Only 27% of adults in the UK have Internet access (either at work or at home).  Only 11% of these people are over 55 years old and 20% are from 45 to 50 (Virtual Surveys, UK demographics, 2000).  Fortunately, Internet usage in the UK is increasing rapidly, partially because of an increase of free Internet services such as Freeserve.  (Virtual Surveys, UK net usage, 2000)  The trend in 1999 seemed to be an increase of 2 to 3 percent every month.  Indeed, if this continues, it does look like the UK will be as connected to the Internet as the US is now by the year 2003 or 2004.  This is a good sign, since more Internet penetration will mean greater accessibility to digital media, which could be a future distribution medium for Calibre

4.7.2 Comparing with the US

Studies show that In the United States, 122.6 million people had Internet access in December of 2000, but only 77.0 million actually used it in the month of December (Cyberatlas, Traffic…, 2000).  That is, slightly under half of the population has Internet access and these numbers are increasing every year, especially in the area of adults 55 and older.  Though this group currently makes up the lowest percentage of the US’s Internet usage, their numbers are rapidly increasing, and by 2004, their numbers in the US will likely triple (IDC, 2000, Cyberatlas, Demographics …).  According to a Media Metrix Web Report, in 1999, growth in unique visitors age 45 to 65 increased 18.4% in 1999.  This is a higher rate of growth than the 18 to 24 age group (17.9% increase) which was the second fastest growing group in 1999 (Cyberatlas, Demographics …, 2000).  

4.7.3 How does this comparison help us?

The trends of Internet penetration in both the UK and the US are good indications that there will be many more people in the UK (and in fact all over the world) who will have Internet access from their homes in the next few years.  Exactly how quickly this increase will take place cannot be guessed.  Fortunately, a good estimate is that homes in the UK will be adequately connected to make Internet distribution of Calibre’s resources (to it’s relatively narrow user base) a viable possibility by 2004 or 2005 when the UK “catches up” with the US, if perhaps not before this.  Because of the inherent limitations of their user base, the more widely available Internet access is (and the easier it is to get) the more likely it would be for Calibre to consider Internet distribution as a good option.

4.7.4 Access of the Internet by Senior Citizens

The markedly high rate of growth of senior citizens accessing the Internet in the US is due to many factors including: increased accessibility for visually impaired people, increased knowledge of technology, increased efforts to get the elderly to engage in online purchasing.  Also, because of the opportunities that the Internet can offer to people who cannot get out of the house as often are tremendous.  There are a great many things that the Internet has to offer, from getting errands done to meeting new people.  Because of Web sites such as seniornet.com and aarp.com, “those who thought that they’d have to spend the rest of their lives in isolation are making friends, renewing old interests and even getting married.”  (Parade, 11/26/00, p18)  

There are various reasons why companies have an interest in getting the middle-aged and elderly online.  For one it will simply expand their online customer base greatly.  Certainly not all people in this group will use the Internet for the sole purpose of online purchases, if they in fact use the Internet for this at all.  However companies apparently are hopeful to reach this age group.  Studies show that “45- to 64-year-old Internet users in the United States are more likely than other age groups to own fax and copy machines, large-screen televisions, and satellite dishes” (Cyberatlas, Demographics …, 2000).  If this is any indication of the situation in the rest of the financial world, software and hardware developers will work to make the Internet simpler and easier to use for non-technical people, which is what Calibre’s members would be.  

Both the fact that new technologies will be geared towards senior citizens in the future and developers are spending more money on research and development for VIPs is a good sign for Calibre’s members.  In the future, they will likely have access to better tools to live their daily lives and to use any services that Calibre might want to provide for them in the future that would depend on such technologies.

4.7.5 Calibre and the Internet

In a few years, the Internet has the potential to be a very good distribution medium for Calibre’s materials.  The associated legal issues require attention, but the situation is very promising.  Currently though, a very small percentage of Calibre members are familiar with computers and so it is not a good idea to impose computers upon them to obtain their audio books, though there can be many other uses for it other than distribution of audio books.  These include on-line book requests, live chat, and message boards.  As newer and better accessibility technology comes out each year, VIPs become more free and capable of self-sufficiency. 

5 Data

5.1 Phone interviews with VIPs

The phone interviews with different Calibre clients gave us our first opportunity to hear what VIPs thought of Calibre’s service, as well as what they had in mind for desirable changes.  For this project, it was not feasible to conduct a mass survey of Calibre clients for several reasons.  Firstly, it was unreasonable to assume in a seven-week period that we would have been able to obtain enough responses in time to analyse the data.  It was not in the interests of Calibre to send out pamphlets in their name to various members without first politely requesting their help in the project.  If we had employed paper surveys, each member would likely have needed assistance in completing the surveys; this would have inconvenienced them. 

Still, it was very important to interview Calibre members to compile some preliminary feedback on the goals of our project, and on Calibre’s service as provided.  Our liaison, Mrs. Elizabeth Twining, supplied us with a list of helpful Calibre members who communicated with the organisation regularly, and were willing to help with our project.  A basic outline of the topics we decided to cover in each interview is in Appendix A.  We asked each respondent what he or she thought of Calibre’s service and the audiocassette in general.  The Team was also interested if Calibre members would purchase new audio playback devices in the future.  If the member owned a computer and used the Internet, we then asked them about the software they used, as well as what features they would find useful for Calibre’s website.

While we did not expect to gain any quantitative data from the small number of interviews we conducted, we were pleased to find many patterns in the responses.  However, we still needed some more responses to solidify these findings.  Therefore, we sought out additional respondents who were active in the visually impaired community and could provide us with an opinion on the issues that concerned this project, such as talking book services and new technologies.

5.2 Organisation Contacts

5.2.1 Buckinghamshire County Reference Library

The Team accompanied Elizabeth Twinning to the Buckinghamshire County Reference Library. We were treated to an introduction to the services and equipment the library offers for visually impaired persons. We tested the JAWS software, a Kurtzweil reader, and a screen magnification utility. Then we were able to observe Doreen Fable using the JAWS software to write a letter and browse the Internet.

We had some difficulty getting the Kurtzweil reader to scan documents correctly. Of the adaptive technologies we tested the screen magnification utility seemed to work the best.

Doreen Fable had been trained as a typist and seemed quite comfortable with computers. However, she still need the assistance of a sighted person to use the equipment.

5.2.2 RNIB New College, Worcester

1.1.1.7 Ian Paget

Ian Paget from the RNIB New College, Worcester was our host for the day. Besides allowing us to test our Web site on his students, he showed us around the campus and spoke with us on general issues. He was enthusiastic regarding the opportunities technology offered the visually impaired. All students at the school are given laptops for their last four years. They are required to take a Web site design class. Some of the more advanced programs they learn are Microsoft® Visual Basic™ and Microsoft® Access™.

1.1.1.8 David (Student)

David was completely blind, and relied on screen readers to navigate through the web and a computer. He was both familiar and comfortable with the keyboard.

1. Finding a link to the RNIB’s Web site.
David began using the screen reader HAL which started as the default screen reader on the school’s computers. He was struggling with navigation due to his unfamiliarity with the program. After realising the problem we switched to pwWebspeak, the screen reader he used.  After switching to pwWebspeak David located the link to the RNIB’s Web site in less than thirty seconds.

2. Register with Calibre.
pwWebspeak ignored the label tags for the form elements and read the field names instead. David was able to complete the form because the fields had descriptive names. Since he tabbed through the form elements he missed the descriptions of the sections of the form. The number validation code flagged a correct entry as invalid. The process of completing the form took David approximately 8 minutes.

3. Determine the number of news posts on Calibe’s Web site.
The code to display the heading and poster of the news items were broken. An error message was displayed instead. David was able to determine that there were 2 news posts in 40 seconds.

4. Find Jurassic Park by Michael Crichton. (Use any method).
David found the book in 50 seconds by using the site’s search feature.

5. Determine the number of books in Calibre’s collection by Thomas Harris.
David was able to determine in 70 seconds correctly, that there where no books in the collection by Thomas Harris.

6. Find The Lord of the Rings by browsing categories.
David had a lot of trouble finding the book by browsing the categories. It took him 4:30 to locate the book. He had difficulty guessing what category the book would be found in. Then he had trouble using the sort by and browse by first letter of title navigation features. Further time was lost while he scrolled down the list of titles beginning with ‘L’ to find the book.

7. Determine the number of books that Nancy Clegg has read.
The line stating the number of books found in the results page allowed David to quickly see that Nancy Clegg had read 220 books.

8. Find Hitch-Hiker’s Guide to the Galaxy by searching.
The apostrophe in the title caused David’s first few searches to return no results. He finally found the book on his third attempt after 90 seconds.

The location of the navigation elements on every page severely limited the usability of the site. David was forced to scroll down through each link before he reached the content of the page. This easily accounted for half of the time spent accomplishing the tasks.

1.1.1.9 Sabahattin Gucukoglu (Syudent)

Sabahattin was a fully blind fourth year student at the RNIB New College at the time of his Web site testing.  He had notable computer experience and was familiar with many screen reader programs (he has even written reviews for Dolphin software, makers of HAL). Like David, Sabahattin was asked to perform the ordered tasks on the web page. During the testing of the new Calibre Web site, he made the following suggestions:

1. Registration form is good except for the explanation text.  Users commonly tab from section to section, having the text before a tab means that it will often remain unread.  Changing the structure of the text portion of the registration section will remedy this.  He suggested linking to the text.

2. He stressed the importance for a balance between simplicity in a Web site, for VIPs using screen readers, and ease of use for the sighted.  The navigation aides at the top of the page as well as those on the side of the page in the book selection section made the page easy to use for the sighted, but were simply a hindrance to someone using a screen reader.  The user must tab through each link in order to read the information, which is located in the “middle” of the document for the sighted. 

3. When trying to find a link from the Calibre Web site to the RNIB Web site, Sabahattin found that the screen reader would tab over to a graphic on the links page, but nothing happened.  He inferred that it was a graphic, but he had no way of knowing what it was, or that it was a link.  He suggested either taking out the picture or labelling it.  

4. Finally, Sabahattin pointed out that though the Web site had some minor problems, such as a failure on the part of screen readers to recognize some of the informal text, newer screen readers such as pwWebspeak solve many of these problems.  For the sake of compatibility though, it is a good idea to eliminate anything that could cause the site to be inaccessible. In other words, make the sight as simple as possible.

5.2.3 RNIB Peterborough Visit

On 15 February, we went to the Royal National Institute’s location in Peterborough to visit with Peter Osborne and Ray Marshall, the Project Manager for the DAISY Implementation. The meeting covered several areas of key importance to our project:

· Digital Rights Management (DRM) issues: what RNIB and the DAISY Consortium are involved in with respect to DRM;

· The DAISY 2.0 Specification;

· The process involved in creating DAISY 2.0 publications;

· Their implementation of the DAISY 2.0 system as hardware and software playback devices;

· Basics of the expected release of DAISY 2.2 and 3.0;

· Co-operation between Calibre and RNIB in the areas of book production and media formats.

1.1.1.10 DRM Issues

The RNIB has convinced publishers to effectively allow them to distribute their audio books without any security system. The reasons for this are as follows:

· The RNIB has never had a known case of their distributions being pirated;

· RNIB’s services are restricted to a membership that provides the RNIB with personal information (name, age, address, etc);

· All security solutions can be cracked;

· The DAISY format requires better than average computer literacy to pirate.

The DAISY Consortium currently has a DRM Working Group that is constructing a DRM system. The current version uses a public and private key system and altered mp3 files. It is widely regarded as ‘secure enough’ by organizations such as the National Library Service in the United States.

The services that the RNIB provide to their members are essential to its members. Their members would not do anything to jeopardise their eligibility for the service. Pirating and distributing any of RNIB’s publications would certainly result in their expulsion from RNIB’s services and their name and information being turned over to the local authorities.

Even the most secure DRM solutions can be cracked or worked around. Peter Osborne attended a conference where the speaker cracked the latest system during his talk. Princeton University in the United States was challenged to crack an encryption; the encryption system held up for two days.

Books on a DAISY CD are not one complete file; they are broken into separate files based on the navigation structure defined for the book. Pirating the book would require reading the books navigation structure file (written in HTML in DAISY 2.0) to determine the order of the sound files and then time consuming sound editing to splice the numerous files together into one continuous book. The average computer user would either not be capable of doing this, or not willing to put in the effort.

1.1.1.11 DAISY 2.0 Specification

The DAISY 2.0 specification makes use of the W3C standards for HTML and SMIL and the MP3 audio compression format. The audio is broken into several files based on the highest level of navigational structure defined for the book. This eases the load on processing equipment and speeds access. Processing programs and hardware have difficulty dealing with large file sizes and breaking the audio into sections is a proven solution. Due to limitations in the Windows( file system; the points in an audio file must be accessed sequentially. Thus to access the end of a file all of the file must be accessed. Using several smaller files instead of one large file enhances the speed of browsing. The final production books have several files: a HTML navigation file that defines the structure for the book, a HTML file with the text for each section, the audio as MP3 files, and SMIL files that include the time offsets for the subsections in the MP3 files.

1.1.1.12 DAISY Production

Although the DAISY standard was built on open standards and technology the software for the creation of DAISY books is closed source and must be purchased. The production of a DAISY book can be broken into three main sections: the structure definition process, the recording process, and the publication process.

The structure definition process can be quite lengthy and difficult, especially if the full text is to be included with the publication. However, if the book is to be an audio only version with few hierarchical levels the process is not as difficult. In this case, only a structure definition file need be generated.

In the recording process, the program automatically creates the SMIL files pointing to the various sections of the audio. If the full text is to be included with the book and has been marked up the reader simply reads the highlighted section presses the ‘A’ key on the keyboard to move on to the next section and continues reading.

The publication process takes the automatically generated SMIL files and the audio files and cleans up the periods of silence between the sections. Extraneous files needed during production are also removed.

1.1.1.13 DAISY hardware and software players

Ray Marshall demonstrated three hardware players and a software player to us. The hardware players were fabricated by two companies: Plexitor and Victor. The original prototype was fabricated by Plexitor and was bulky, heavy, and had a difficult user interface. Two, second generation, prototypes were constructed by Plexitor and Victor.

The Plexitor player improved on many of the deficiencies of the original prototype. Its improvements are the result of a large usability study done with about one hundred RNIB members (Ray Marshall provided the RNIB report on this study for us). Its interface consisted of ‘comfort controls’, high and low-level navigation keys, a bookmark key, and an information button. The ‘comfort controls’ allowed us to adjust the playback speed, the volume, and the tone. The high-level navigation controls were four arrow keys in an ordinal configuration. The top and bottom keys allowed the user to set the hierarchical navigation level and the side keys allowed horizontal navigation along the hierarchical levels. The lower level navigation allowed us to play and stop the book and move along the lowest level of navigation. The lowest level of navigation was determined when the book was recorded, and can be by paragraph, sentence, or even word. The bookmark key allowed us to set a bookmark during the playing of the book. The button was depressed during play to set the bookmark, and the bookmark key was pushed while the book is stopped to access the bookmark. The bookmark button could work in conjunction with the cancel button, which should have been labelled resume. The cancel button allowed users to switch between their bookmark and the point in the text they were at before they accessed the bookmark. The model that we used was the simplest model. More advanced models allow for multiple bookmarks.

The Victor prototype that we saw featured more ‘bells-and-whistles’ than the Plexitor player. While the Plexitor was solely a desktop player the Victor model was dual purpose and could draw power either from power mains or from batteries. Its interface was also much different. It included a keypad that allowed page-by-page navigation.

All of the players that we saw were different from the production models will be. Very roughly, Peter Osborne expects the system to launch in spring of 2002. Victor is working on new models of the player as well. There will be a portable version of the Plexitor player and a version that Plexitor is expected to supply with 500 MB of Flash memory at their expense. Gigabyte Flash cards are also supposed to be available at a rough cost of $1200 each. In the more advanced models, Flash memory stores bookmarks and annotations.

The software version of the program was for use in Windows 98 and higher. The program displayed the hierarchical navigation information in a frame on the left side of the screen and the content of the book (text or images) on the right side of the screen. The text output was synced with the audio to the smallest navigation level defined in the creation of the book (paragraph-by-paragraph, sentence-by-sentence, etc.). The player highlighted the section of text that was being output as sound.

1.1.1.14 DAISY 2.2 and 3.0

The next update to the DAISY standard will be version 2.2. This version will move from HTML 4.0 to XHTML 1.0. This is a preparation for the next major release in DAISY 3.0. Just as the W3C means the XHTML standard to act as a transition between HTML and XML the DAISY Consortium plans DAISY 2.2 as a transition to DAISY 3.0. HTML provides various pre-defined tags for marking the sections of a document. The tags that are used to mark a section specify its context and presentation. XML does not provide a pre-defined set of tags. Instead, it is a method for defining a custom set of tags, such and author and publisher tags. For more information, see the section on XML.

1.1.1.15 Co-operation with Calibre

We discussed several potential areas for collaboration between Calibre and the RNIB.

· Combined purchasing of DAISY players;

· Combined purchasing of CD-Rs;

· Coordination of publishing efforts.

Peter Osborne thought that if Calibre was interested in purchasing either DAISY players or large quantities of CD-Rs the two organizations could combine their orders. Peter Osborne and the Team expressed hope that Calibre and the RNIB would coordinate their publication of audio books in the future. The organizations would avoid producing books produced by the other and would work out an interlibrary loan system for their members. We thought these areas would be of great interest during the meeting of the leaders of the two organizations in April.

5.3 Input from Calibre  

5.3.1 Planning Boards

The data that we gathered while in the UK, while qualitative, led us to definite conclusions.  Our first step was to meet with the planning board.  These meetings gave us the opportunity to both get feedback from Calibre staff on our ideas, as well as present them with new courses of action that they had not yet considered.  During our meetings we mainly discussed what new technologies would be useful in the future and what Web site improvements Calibre desired.  We also learned what future actions would be feasible and what Calibre had for resources.  Most importantly, we gained an understanding of how much Calibre’s clientele depended on the service.

Most of Calibre’s members became visually impaired through problems associated with old age.  The failure of their sight compromises their ability to read print.  This often leaves one feeling lonely and helpless.  When they use Calibre’s services to “read” books again, they often feel more independent.  John Palmer, Calibre’s Director, felt that this empowerment is Calibre’s greatest draw.  Calibre often receives phone calls from clients telling them that their audio books are somewhat of a “lifeline” to them.  Palmer illustrated this using the image of “little old ladies home alone”.  It was important to note that whatever technologies we decided to use in the future, Calibre must keep it’s “family feel” in order to keep it’s clients.  This was immediately important in Web site development.

To keep the personal feel of Calibre’s services in the Web site, the staff suggested putting staff biographies or voice snippets onto the site.  In addition, Mrs. Elizabeth Twining recommended that we do not see the Web site as a means of fundraising for Calibre.  In order to be successful in fundraising with a Web site, it is necessary to gear the entire site towards it.  This was defiantly not what the Calibre staff wanted.  Further suggestions from the staff for the Web site were sections that would feature certain books (which would put many books back into circulation) and get feedback from Web site users.  Though the WPI team, due to time constraints, could not complete these features, Calibre could implement them in the future.  

Indeed, the members of the planning board planed to take Calibre into the future.  Before our arrival, they had already considered some technologies that we had not yet considered, like digital television.  More importantly towards our project, they suggested that we look into the publishing and audio market as they were and were likely to be in the future.  Calibre had limited resources; and were not expected alter any future markets.  This was one major reason why they had decided to use a mass-market device: the standard cassette.

5.3.2 Web site activities

The Possible Web site Audiences form in Appendix D was sent around to the members of the planning board after the first meeting. The goal was to expand on the questions raised in the first meeting. The members of the board were asked to rank the nine audiences in order of importance, write-in any additional audiences, and list the three most important information needs for each audience. The numerical results of the form are displayed below. The compiled information needs of the various audiences are located in Appendix D. An average rank was calculated for each audience and a discrepancy rating was calculated by finding the difference between the highest and lowest rating of the audience. We sorted the audiences by average importance and then by discrepancy rating. Due to some confusion, one of the board members assigned the audiences a priority on a scale of one to four with one being most important. Otherwise, the discrepancy ratings were quite low for the most important audiences. This indicated that the results were precise.
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We distributed the Content Suggestion Form (Appendix D) with the Possible Web site Audiences Form for completion by the Planning Board members. We asked that they assign a priority of one to four, with one being extremely important, to each content area or feature and provide comments if they wished. The numerical results are displayed below sorted by average priority and then by discrepancy. The compiled comments are available in Appendix D. 
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We asked two members of the Calibre staff to complete an index card sort as described in Section 5.3.3. The complete results are available in Appendix D.

The results of the content inventory are available in Appendix D. We asked that Calibre staff members complete the form as detailed in Section 5.3.3. 

5.4 Focus Groups

5.4.1 BAB Consumer Group 

Date: Wednesday, January 31, 2001

Time: 2pm

Location: BAB offices

Attendees:  

· 3 BAB staff;

· 7 members of the BAB consumer board;

· WPI/Calibre research team.

Quick Overview:

· 5 out of 7 members at the meeting were 70 years of age or older;

· At least two members were completely blind (one was accompanied by guide dog);

· 3 staff were on hand;

· Most BAB members were also Calibre members.

We began the meeting with introductions. Glenn introduced the WPI program and the IQP. He gave a summary overview of the purpose of the meeting and the project. Then Glenn turned the meeting over to Francis who began the discussion. Since most of the BAB consumer group members present were also Calibre members, we began by asking what they liked and/or disliked about Calibre’s service and the cassette tape in general. The discussion was lively with most of the members providing their input in turn. 

· Convenient and portable was a major theme

· Easy to use, tape machines come in all sizes and shapes and are simple to use

· They realize the limitations of the cassette (fragile, loss of sound quality)

· Each member had heard about Mini-Discs and each had a CD player as well for music

· None liked the idea of having to sit at a computer to read books. Liked the idea of listening wherever they please, mostly in bed or relaxing in a chair.

· The point was made that each member felt that all talking book services should be compatible. For instance should Calibre switch to a new technology, it should be the same medium as the RNIB. Therefore multiple players and formats do not need to be involved. (It should be taken into consideration that many talking book listeners are members of multiple organizations)

Glenn mentioned the transition to a new medium and how Calibre hopes to remain based on a mainstream medium

· Members agreed on the need for a transition. While all stated they found the cassette a very useful medium for audio books, the general consensus seemed to be that new technologies will need to be implemented by Calibre in order to keep pace with other talking book programs.

· Wireless for the Blind mentioned as a source of playback equipment now.  Members were concerned about the ability of visually impaired person to have access to mainstream players such as CD players, radios etc.

Jim mentioned CD players and asks members their feelings on CD players and do they find them easy to use

· One member mentioned that he has difficulty with CD disc changer players. He is not sure which tray he is placing a CD into and which CD he is taking out, therefore causing confusion.  Also, it is difficult to determine which side of the CD is up.

· Controls can be complicated or useless, especially digital controls. When a button has multiple functions it becomes “no good at all”. For instance having to push a button twice to pull up a digital display menu will render the visually impaired person lost at the controls.

· Universal remotes are typically OK for operating stereo systems, CD players and the like.

· Speech assistance would be an extremely beneficial option to VIPs, especially with digital systems.

· TeleText was brought up, but it was ruled out as a very expensive tool.

The subject of MP3s and MP3 players was now brought up. None of the members had  heard of MP3s

· Francis passed around a Nike psa[player, an MP3 player made by S3 and Nike.

· Most showed interest in the portability and compact size of the player

· While some acknowledged the button interface was a problem, most said there was promise with it, as the bumps placed on the panel at least gave them a sense of where they were on the pad.

· Some liked the headphones, while others did not. Some stated that they would be more satisfied with the sound quality of speakers.

· When the subject of CD-based MP3 players was brought up, each member stated that they did not have a portable CD player yet, though most of them had larger, non-portable CD players for music. 

· Members showed interest in price of MP3 player, which at this point was still too expensive for most people.

· Another big issue with MP3 players at the current time is the fact that they need a computer to download information and audio from. This is where CD based MP3 players could come into play. 

On the subject of eBooks, none of the members had been aware of such technology.

· Large print features would not seem to be much use for this group

· Only one woman was able to use large print (16 font)

· There are still issues over the complications of downloading (user and permissive)

· Audio capability may or may not be of use depending on function. Again no one wanted a computer voice to be reading a book to them

Jim asked who was familiar with computers.

· Only one person in the group was a regular user

· Stated that she preferred DOS over Windows, as she had trouble both with following the mouse, and finding files

· She also stated that speech help (screen readers) were better for DOS

· One member had a computer, but did not ever try to use it, his wife used it

· None of the group had heard of the operating system called Linux

Francis brought up hobbies, and we went from member to member having each discuss their hobbies to get a better sense of what activities these panel members, as well as other VIPs may find enjoyable.

· Talking book services ranked high and was mentioned by most as a big hobby

· Field walking (rambling) was another popular hobby

· A few were heavily involved in community activities such as a local access group (a group representing the interests of the disabled), other groups for the blind and social clubs.

5.5 Authors and Publishers

It is natural that a large part of deciding the future of digital audio book distribution will go to the rights owners:  authors and publishers.  Will they fear a rampant piracy?  Will they allow Calibre to distribute digitally?  To determine the answers to these question, we made efforts to contact publishers and representatives of authors.  It is unfortunate that publishers were unavailable to comment on this, as their input would help.  Instead, publishers who we called simply told us to call someone else.  The final someone was generally not there to pick up the phone. 

During a phone interview with Kate Pool from the Association of Authors (22 February 2001) expressed that she was not surprised that publishers were inaccessible.  She informed us that when it came to book authors, there were two main types, academic writers and novel writers.  Novel writers are whom Calibre is concerned.  She felt that the main issue with this group was not digital security of eBooks, but was about proper royalties.  Disputes with publishers for a fair share of the book price were ongoing and difficult to resolve.  Anna Davis from Curtis Brown Literary Agency offered a similar response in an e-mail (see Appendix D).  She stated that Curtis Brown was “…broadly supportive of the eBook and of Internet distribution of audio books, provided authors are paid fair and proper advances and royalties in respect of sales made, and provided the publishers of the eBooks and audio downloads are able to encrypt their products to protect copyright and to respect territorial restrictions.”  Because it is possible to protect downloads already, it is likely that eBooks will be widely distributed in the future and that authors are generally open minded when it comes to digital distribution.  

6 Analysis and Conclusions

6.1 Clients

In order to understand what Calibre needs to face the future, we first needed to understand their future users.  Currently, their user base consists mostly of people over seventy years of age who have lost some or all vision over the years.  Because of this, they have had little or no exposure to Braille beforehand. In addition, most of the members have had little or no computer experience.  Our research has found that simplicity in playback devices is paramount to Calibre’s members. This currently disqualifies computers and the Internet as viable solutions.

Future Calibre members will include current members, as well as more technologically advanced groups. Currently, 4% of people age 75 and older in the UK have used the Internet (which is representative of the percent of Internet users in Calibre’s member base) while 14% of people age 65 to 74 have used the Internet (Office for National Statistics, Labour Market…, 2000) .  In ten years, the number of Internet users will likely increase dramatically. Calibre’s demographics will not only incorporate the higher Internet usage of the current 65 to 74 age range, but will also increase due to greater overall Internet penetration, faster and easier Internet access, greater need, increased services, and greater usability.  Familiarity with complex devices such as computers and digital media players such as MP3 players will also increase, due to both of these devices becoming more common and widespread in the marketplace. Finally, many who will lose their vision in the next ten years may still have the knowledge and desire to continue using computers and the Internet. 

6.1.1 Demands and Requirements

During our search for a replacement for the audiocassette, we were able to decide upon some key features that said replacement should meet to fulfil the needs of Calibre clientele.  One of the most important features about any medium, whether for disabled or non-disabled users, is simplicity. In the case of the cassette tape player, the interface is rather straightforward and very convenient for a VIP as well as sighted users. This medium was especially useful for talking books in that the listener simply had to press stop when they finished at any given point, and the story was book marked for them. Typically, the buttons on a compact cassette player are large enough and well marked so that most can quickly learn to use it. A list of properties that generally helps to make a device easy to use follows:

· Large, well-marked buttons;

· A small number of buttons, around seven;

· Single functions for each button, no menus, no multi-function buttons;

· Tactile buttons;

· Speech output of commands;

· Tactile media;

· Portability options;

· Playback device simple to operate and to understand (Intuitive user interface);

· Does not require technical knowledge of a personal computer.

Cassette players also come in many different sizes, so portability is a definite draw. Each client contacted in the phone interviews made a reference to the fact that they enjoyed the portability the cassette medium offered. However, digital media can offer a further improvement in this area. An entire book can fit on a CD using audio compression. This is a significant space savings and allows users to easily carry multiple books. 

If Calibre hopes to remain a free service, and continue as they have for the past 26 years, the following features will be important in their next playback device.

· Playback devices widely available at reasonable prices;

· Storage media widely available at reasonable prices;

· Ease of distribution. (either by post or digitally);

· Adequate DRM (if publishers require it).

6.2 Technology

6.2.1 Storage 

Our future predictions for storage costs paint a rosy picture. Even if audio compression technologies do not improve, falling storage costs increase the feasibility of a digital solution. The chart below illustrates the rapidly falling costs of hard drive storage. The trend is stable at an annual decrease in cost per GB of 50%. We expect the trend to continue as companies such as IBM have continually proved that apparent barriers to hard drive storage expansion are only apparent. This will place immense storage potential in the hands of users. Entire movie collections will be stored on hard drives for less than the cost of VHS tapes. However, we expect the adoption of media devices centred around hard drives, such as TiVo, by Calibre’s clients to follow the mass-market by several years.

The graphic also includes the current cost of IBM’s recently released Micro Drives. The cost of these devices is obviously much higher than current hard drive prices; quite a price penalty must be paid for their compactness. We cannot offer any firm predictions on the future cost of Micro Drives. However, we expect their cost to decrease at a similar rate to normal hard drive pricing.

Note that we are not suggesting that one will be able to spend £0.10 at the end of the decade and purchase a 1 GB hard drive. There are various overhead costs, such as packaging and shipping, that make such a product unfeasible for the manufacturers. Instead it is more likely that one would be able to spend £100 and receive 1000 GBs of storage. We expect that low-end hard drives with smaller storage capacities will be available for £50 by 2010.
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Hard drive prices are certainly decreasing at a greater rate than other storage options. However, other storage options have features which we feel justify their higher cost. 

Flash memory is an excellent example of such a technology. It is solid-state and non-volatile. This means there are no moving parts to break; Kingston Flash memory modules are designed to survive a 10 foot drop onto cement (Kingston Digital Flash Memory, 2000). If Flash memory costs decrease at 25% per annum, as Samsung expects (Samsung NAND Flash Memory, 2000), Flash memory will be available for £100 per GB by the end of the decade. This puts the cost of a portable audio book device using Flash memory at roughly £100 with £70 devoted solely to 700 MB of storage. A major disadvantage of Flash memory, the number of writes that can be performed, is rising to 300,000 before failure.

MRAM is expected to be widely available by the end of the decade and to revolutionize the memory industry. It is supposed to out-perform all but the fastest memory technologies available today at a significantly lower price point. MRAM has similar advantages to Flash memory: solid-state and non-volatile. We are being conservative and expect it to be available by 2010 for £90 per GB.

IBM’s Micro Drives provide completive storage costs in a device the size //what size?. We feel that costs will decrease at a rate similar to that of hard drives: 50% per annum, resulting in a cost of only thirty pence per GB by the end of the decade.

Pricing on compact discs is already quite low and we do not expect that the prices will decrease dramatically over the next decade. This is due to CDs being fixed-capacity, the fact that they are already priced quite low, and shipping and packaging overheads.

Currently, DVD pricing is high relative to CDs. We expect that the cost per GB of DVDs will decrease below the cost of CDs by 2010. This prediction is based on the storage capacity of a DVD being significantly higher than a CD, the expectation that manufacturing costs will fall to the same cost as a CD and that shipping and packaging overheads on DVDs being identical to CDs. 
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Our predictions indicate that Calibre will have numerous storage options available for a digital media. Flash memory and MRAM are an attractive options for compact, portable devices. However, we do not recommend distributing books through the mail on media costing £100 per GB or to spend such a large amount to move from cassettes. Thus, Flash memory and MRAM seem ideal solutions where the client has access to the Internet and Calibre can implement a virtual distribution method.

For physical distribution, which we predict will still be necessary through 2010, the CD and DVD are attractive options. We expect CDs to remain prevalent for several years before being replaced by DVDs. CDs offer an excellent distribution method combined with audio compression and are readily available. Data CDs, as opposed to audio CDs, allow the use of various compressed audio formats; flexibility is a characteristic of data CDs. Currently, devices are emerging that will read various CD formats: audio CDs, MP3 CDs, and Windows Media CDs. We also expect that this will occur with DVDs. However, we are unsure of the demand for such large storage capacities. Few users have a need to store days of audio on a single disc. Navigation through so many songs creates a usability problem for portable devices. Furthermore, the 15 hours worth of compressed storage on a CD is often sufficient. One may argue that the extra storage space will provide higher quality sound. However, there is a limit to the sound quality required by an audio book and discernable by the human ear. DVD-A does present the audio industry with something that they neglected to include on the CD: Digital Rights Management. This will encourage the music industry to push the DVD-A format to protect their property and profits. We fully expect DVD-A to replace audio CDs. When this will occur is quite difficult to predict. The actual date hinges on many factors:

· Penetration of compressed audio formats such as MP3 and Windows Media into the mass-market. If DVD-A is not accepted soon enough if may be skipped for the next stage of media storage: compressed audio on a widely varying array of formats made possible via virtual distribution via the Internet.

· Public demand for higher quality audio. If people are satisfied with the sound quality on CDs they have little incentive to move to the DVD-A platform.

· Content development for DVD-A. It is unlikely, in our opinion, that higher sound quality alone will justify the extra storage space of a DVD-A. Bands are unlikely to be able to develop longer albums to fill this extra space. Compilations of numerous artists are also a possibility but would likely be cost prohibitive. Such compilations would likely succeed only in rare cases or if they were custom made to the user’s tastes. Extra content such as videos will need to be added to the DVD-A to justify its storage space and upgrading from CDs. Yet, CDs are already included with movie clips and they provide a marginal benefit to the end user. Computers are often necessary to access this content, it cannot be accessed from the CD player of a hi-fi system. A DVD-A player will be able to display extra content, such as movies, to the users television. However, will this extra content provide an incentive for Calibre’s user base to move to DVD-A?

· Diffusion through Calibre’s user base. Even now, more than ten years after their release, not all of Calibre’s members have CD players. We doubt that ten years from now all of Calibre’s members will own DVD-A systems.

Our consideration of storage solutions indicates that:

· CDs will persist for several years yet, extended by the use of audio compression;

· DVDs (audio and write able) will replace CDs at some point in the future;

· Flash and MRAM will provide attractive storage options by the end of the decade;

· Large quantities of storage will be cheaply available via super-high capacity hard drives.

6.2.2 Distribution

Currently, the most viable method of distribution for a future digital media for Calibre does not include the Internet because only 4% of members have access to it. This effectively leaves only media that can be delivered over post for the next ten years.  CD is currently the only feasible option when it comes to digital format.  In the future, this could include DVD technology, such as DVD-Audio. However, this will likely not be until year 2006, estimating the time it will take before such a technology has entered the marketplace, and become more widespread. DVD technology has already become a popular (and growing) alternative to the VHS cassette for movies. However, with audio compression, the need for a DVD to store digital audio is not very high, meaning a CD format should suffice for the next decade.

If Calibre hopes to switch over to a virtual distribution method over the Internet, it must be aware that not all members will be prepared for this, even in ten years time. Therefore, postal distribution should continue simultaneously for some period of time after this new virtual distribution method has been implemented. It is certainly recommended and encouraged that if copyright allows for it, Calibre pursue virtual distribution, but only as an alternative form at first.

6.2.3 Digital Rights Management (DRM)

DRM is an issue that is determined more by the producer than the consumer. Calibre’s main concern with DRM is whether book publishers will continue to allow the distribution of their books on a digital format that will be easy to reproduce and  distribute over the Internet.  Fortunately, DRM is refined to the point now where many publishers should be comfortable with distributing audio books over the Internet.  Digital audio in the form of music may soon be “safe” enough for record companies to distribute over the Internet, as new watermarking and encryption methods break through. It is just a matter of a few years before many more media (such as music and movies) will be widely distributed over the Internet.  

Watermarking, encryption and other forms of DRM will offer adequate protection for Calibre’s needs.  So far, their audio books have been somewhat of a specific taste.  Peter Osborne of the RNIB specifically states that their organisation has had no incidences of people illegally distributing their books in the many years that they have been in operation.  The same is true for Calibre’s 26 years of existence.  Already, the RNIB plans to distribute their new talking books on the DAISY format with little DRM in the Spring of 2002.  Publishers have seen no need to restrict this, as the RNIB has reassured them that it is not in the interests of talking book users to jeopardize their serivce. It is also highly unlikely that the average user would have either the resourcefulness, or the desire to go through the whole process of pirating their new digital format. Hopefully, Calibre will be treated similarly.

6.2.4 Compressed Audio

Audio compression has significantly changed the way both music and other audio have been distributed in the past few years. Windows Media, Real Player, and MP3 formats have made it relatively easy to distribute and store audio information. It is becoming apparent that audio compression will continue to be a major factor in the audio and music industry, and would be ideal for the next generation of digital talking books. 

Portable MP3 files are an enticing medium that offers higher sound quality than cassettes, portability, and easier storage. However, there are still many obstacles to a portable MP3 type talking book. One of these is price. Currently portable MP3, Flash memory, players ranges in cost from £100 to £500. Only the most expensive come close to the storage capacity necessary for an audio book with roughly half the necessary capacity. Certainly many users would not feel comfortable at this point investing such a sum of money on a player. However, like most all technologies, there is reason to believe that these prices will drop over time. If so, MP3 and other audio compression technology becomes a more feasible option for talking book distribution. 

However there is another obstacle: the fact that MP3 players require the use of a personal computer to download audio onto them.  This takes away from the ease of use factor, and many Calibre clients currently do not use a personal computer. This problem can be solved by a CD based MP3 player. A CD based player is cheaper because it does not rely on solid-state memory, and would not require the use of a personal computer as it simply reads MP3s off a standard compact disc. This also means that more audio can be stored on a player, a single CD can store 15 hours of audio at radio quality, the length of most audio books. What’s more, CD based MP3 players currently are available for about a third of the price of solid-state MP3 players (roughly £90, as opposed to £250). This makes the CD based MP3 player, or some similar device, a very solid candidate indeed for distribution of audio books.

Yet another problem has to be resolved that still stands in the way of such a solution, copyright. Many publishers or even authors may be uneasy about having their material in MP3 format, being distributed on a standard medium such as the compact disc. There is still hope though, as companies continue to develop means of making audio compression formats more secure. Until the issue is totally resolved however, MP3 and similar compression techniques may be held back from reaching their full potential as a mainstream medium. 

6.2.5 Format

With many viable options for digital distribution of audio books in consideration, we must turn our attention to which are likely to be chosen for Calibre’s members.  EBooks offer small files with a large source of books already available, though they can not currently be played back through a set of speakers.  The technology to have E-book text read back to a user in an audio format is coming. However, the earliest predicted date of arrival for such technology that is pleasurable to listen to is 2003 (by Bill Gates, whose Microsoft corporation is working on such technology). However, such estimation is probably dreaming. Many VIPs who are already used to electronic voices in their speech software for work or other computer use, may be less than thrilled to come home and have to listen to such speech for their leisure reading.  

EBooks are aimed at being for the mass market.  The players will be meant for everyone, not just VIPs.  Indeed this is a good sign, but there is no place here for an organisation that offers audio books.  If eBooks do indeed come into play in the future and they do in fact offer a pleasurable listening experience, Calibre will not need to distribute anything.  It is unlikely however, that such technology will be developed for years to come, likely far beyond the year 2003.

The DAISY digital talking book on the other hand, is quite real.  The RNIB is already planning to convert its current audio library for use with it.  Since the current DAISY standard for audio books uses compressed audio files, an entire book is fit onto one or sometimes two CDs.  This is better than the nine cassettes required for an audio book.  Currently, the main drawback to the DAISY format is the cost and distribution of the player.  The cost for one player is about £300, which is far out of the range of the average user.  For the last 26 years, it has been the policy of Calibre to offer audio books in a readily available format, which is perhaps why their service has been so popular.  The new DAISY player is not only a task-specific device, but it is expensive and not as easy to use as most standard cassette players.  It is a matter of judgement to the Calibre Board of Directors whether they wish to look into Daisy technology, though the cost could be significant (if Calibre indeed has to buy the players).  If other arrangements with the RNIB can be arranged, this cost could be greatly reduced.

Other audio formats such as MP3, Windows Media, and many other audio compression formats could be used to distribute audio much like the current DAISY system, only without the navigational aides.  It may be more difficult for such formats to be approved by publishers. However, based on the RNIB’s ability to persuade publishers into accepting their digital format, the situation may be more promising for Calibre  If such audio files could be easily distributed over the Internet or via CD, the only remaining problem with this approach is the lack of penetration of playback devices.  Few of Calibre’s users currently have computers.  Fewer still have MP3 players.  Only a few of the members called in phone interviews have heard of MP3 players, none had them.  None of the BAB consumer panel had contact with an MP3 player until we showed them one during our meeting.  Indeed, in the future, as these devices become more common, the distribution of audio files in compressed format will be more viable.  A reasonable indication that such players or computers are widely enough available is when 70% of the population say that they own one (as is true for CDs now).  This puts DVD-A format into consideration.  It is likely that it will become a widespread format in the next few years since it will likely have the backing of major record labels. However, it is too early to determine as DVD-A players have been in production for less than half of a year as of this writing. 

The simplest format for Calibre to use in distribution would likely be the compressed audio file.  It could be played from start to finish or paused easily, or perhaps separate files could be played in a certain order.  The DAISY format could be a little more difficult to produce, but it is still relatively straightforward.  In the end, the deciding factor of what Calibre should choose as their next format should be the availability of players as well as the ease of use. There appear to be the means of offering a system similar to the DAISY Format on a more widespread medium.

6.2.6 Timeline

The Internet is constantly growing in popularity and ease of use.  This extends to everyone, including Calibre’s members.  Therefore, the Internet may become a viable option for audio book distribution in the next ten years, at least as an alternative to continuing postal distribution. It is likely that publishers will be confident with Digital Rights Management within the next few years.  Because of this, we have prepared a chart which we think will closely represent how many of Calibre’s users will have Internet access in the next ten years based on current demographic statistics and trends (found in the Background Research section).  A regression analysis technique was used to form this chart. 
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It is apparent that as technology progresses, alternatives to the standard cassette will present themselves.  Often the marketing strategies of large companies determine what will be successful. Therefore, what may logically look like a better option in any market may lose out to an inferior product or technology in the end due to simple business strategy. In any case, an estimate of when technologies are likely to become mass media will prove to be useful if Calibre indeed decides to follow the mass market in determining it’s next audio book format. 
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6.2.7 Summary

The need for a new medium for Calibre’s audio book is apparent. The final determination of which type of medium will eventually replace the cassette is highly dependent on future trends, Calibre staff, and the Board of Directors. It is the belief of the WPI team that many developing audio technologies will eventually meet the needs of Calibre in the area of talking books. A few issues such as price, availability, and potential copyright concerns currently restrict most of these potential solutions. As these technologies evolve, it is our belief that many of the issues will be resolved. When making determinations on new mediums, it is imperative to remember that such new devices must discriminate against neither the technologically hostile nor the technologically knowledgeable. In other words, the device must not be a technological marvel beyond the scope of many users, nor one that is perhaps oversimplified and unsatisfying to many who may know of better means.

One other potential solution to keep in mind is the possibility of multiple means of distributing audio books. For example, in the future it may be possible to distribute audio books both digitally online, as well as by some other physical media such as compact disc or DVD through the post mail (playable by the same means). If permissions allow for such means, having more than one solution will add to the convenience of Calibre’s service more than a single solution, especially as Calibre’s users are unlikely to all be online by 2010. Super-high capacity hard drives will allow Calibre to cheaply store their entire library for distribution online. Automated virtual distribution could solve many problems for Calibre by eliminating shipping and handling overheads, speeding delivery to members, and eliminating out-of-stock occurrences.

Currently the RNIB believes to have accomplished the task of replacing the cassette tape with a new digital format that provides both higher quality sound with audio compression, and many digital benefits such as electronic book marking and chapter skipping. However, they are accomplishing this via use of the DAISY format, which is made possible only by providing the players based on a membership fee.  Calibre does not have this luxury, though it might if it cooperates with the RNIB, or charged a membership fee. Currently, Calibre avoids fees and hopes to continue providing a free service. 

While the cassette is running out of time, it will still be appropriate for Calibre’s needs for the next five years at the very least. Calibre should use this time to watch the market and note what playback devices are becoming accepted. It is also highly recommended that Calibre also use this time to form a closer relationship with the RNIB. Among other things, this would allow Calibre direct access to more information such as reports and studies, as well as potentially more contacts in the talking book and publishing industry. This may also introduce Calibre to a significant number of RNIBs larger user base and avoid the same book being recorded by both organisations.  

If a choice had to be made today on a new system, MP3 files on a CD played from a CD based MP3 player would be ideal.  These players are already available from £90, but are not currently wide spread.  

When Cassettes were still relatively new on the market, Calibre wisely decided upon this medium as the future of talking books. They assumed correctly that publishers would allow distribution on this format, and that this system would be easy to use. Now they are faced with the decision again, as to what medium will be adequate for their talking book service. With 26 years behind them, they have plenty of experience as to both the needs of their clients, as well as what has made their service so useful and enjoyable to such a large group of people. 

It is almost certain this new system must incorporate digital technology.  This will allow consistent quality in both archives and distributed copies.  In addition, digital audio compression will allow for easier archiving and distribution.  Digital audio can easily be converted between formats or perhaps distributed virtually to the end users, which is indeed the vision of John Palmer, Calibre’s Director.  A digital media requires less manpower and faster distribution because no rewinding will be necessary.  More people can be reached with these available volunteers or through virtual distribution.  

6.3 Web site

6.3.1 Content and Features

We selected and prioritised content and features for the Web site by considering input from two sources:

1. Calibre members’ demands and requirements;

2. Discussions and activities with Planning Board members.

We determined the demands and requirements of Calibre members via phone interviews and a meeting with the Buck’s Association for the Blind Consumer Panel.  These resources produced an understanding of clients’ demands for the Web site. There was a demand for more information. Clients wished to be able to find out more information about the authors and readers. They wanted to be able to locate books by an author or reader that they liked. We decided that the best starting point for this would be an online catalogue of Calibre’s collection that should be searchable and browse-able by author, reader, and a few other basic categories. In addition, clients that used the Internet reported spending most of their time using email. Thus, we decided that the Web site should use broadcast emails from Calibre and email discussion groups. One client wanted a ‘family’ type atmosphere on the Web site (as did the planning board). This could be achieved by including staff, reader, and author biographies and information on the site.

We leveraged the Planning Board members based on their availability and their knowledge of Calibre’s clients. The planning board members decided that the three most important audiences for Calibre’s Web site were Visually Impaired Persons, Print Disabled Persons, and persons assisting those two groups. The information needs for these three groups displayed a high correlation. Mainly, these audiences needed to know what services Calibre offered, how to join Calibre, what books Calibre had, and email communication facilities. 

Considering all of this in our prioritisation of the content and feature items from our wish list left us with the following priority list for our stay:

1. Introduction to Calibre

2. Services that Calibre offers

3. Registration online

4. News from Calibre

5. New books in Calibre’s catalogue

6. Books catalogue online

7. Choosing books help

8. Links to other organisations

9. Book of the month

10. Forgotten treasures

11. Most requested books

12. Email list – for discussion between members

13. Broadcast email

Note: this list is not the entire content and features wish list that we constructed. This is due to the large overhead in time necessary to develop many of these area and our limited time at Calibre. If we feel that there are features and content that should be implemented they will appear in Recommendations - Web site Improvements.

6.3.2 Information Architecture

Once we had decided on the content areas and features that we would be implementing during our stay we organized them into logical groups as follows:

1. Introduction – we decided that an introduction to Calibre should appear in two places: the homepage and the main page in an About Calibre section.

2. About Calibre – this section contains information about Calibre and our services.

3. News from Calibre – a list of recent news postings displayed from a database of news postings

4. Books catalogue online – a searchable and browse-able by category, author, and reader database of books in Calibre’s collection

5. Account information and tools – an account management area that will be used when online books ordering and a comment system have been implemented.

6. Communicate – this section allows communication with Calibre via email and provides postal addresses and telephone numbers.

6.3.3 Navigation

The navigation for the site was broken into two elements: a top-level hierarchical navigation that allowed navigation between the sections of the site (Home, Books, News, Communicate, and Links) and navigation within the sections. The top-level navigation was displayed at the top of pages located in the top to tiers of the hierarchy of the site. For pages in the second tier a hierarchical navigation between the tiers leading to that page are available, though the top level navigation is only between top level pages.  This was implemented as a result of testing at the RNIB New College, Worcester when we found that users wanted information from a page as soon as possible.  It did not interest them to read through navigation links for the purpose of reaching the information on a page.

6.3.4 Coding

The site was coded with HTML and PHP4. HyperText Mark-up Language (HTML) is a programming language that allows information to be displayed in a browser. It is useful and necessary for the effective viewing of documents on the Internet. However, it does not allow for dynamic content and each page is static and unchanging. It would certainly be beneficial to have pages that can respond to user input and provide interactive documents. PHP4 is a scripting language that can be embedded within HTML and can be used to add dynamic and interactive features. PHP4 can also interact with a wide range of databases to allow vast amounts of information to be accessed with ease. We used MySQL, an open-source and freely available database program, to store Calibre’s catalogue. This meant that we did not have to create an HTML page for each book or create listings of books in all the categories. This would have been a horribly time consuming task and an unfortunate maintenance problem. By storing the information in a database and generating the HTML pages with PHP4 we drastically cut development time and greatly reduced the maintenance burden on Calibre’s staff. The result was a fully searchable and browse-able online books catalogue.

Although we were not able to implement a user comments system due to time restraints PHP4 and MySQL are commonly used to implement comment systems. Tutorials are readily available online (See Further Reading for URLs). In addition, thanks to the open-source nature of PHP4 and MySQL their online documentation is extensive.

6.3.5 Maintenance

Maintenance forms in the categories of authors, books, news, readers, and series were created to give Calibre staff the ability to more easily update the database. Each form will not only allow for new additions to the specific area, but can also be updated when appropriate. The books form for example, gives the ability to categorise the book, provide a brief synopsis, and specify length and number of tapes just to name a few features. 

6.3.6 Future Expansion

We have attempted to predict what content areas and features will be demanded of the as it grows. To avoid the need for a complete redesign or placement of content in non-sensible areas places were left in the site’s architecture to allow for these expected improvements. We recommend a transition from the site’s current HTML code base to XML code as more user agents (such as web browsers) begin to support it. The difficulty with HTML is that is defines both the meaning and context, of information, as well as its presentation. It does this by surrounding text with ‘tags’. For example: <em>lookout</em> indicates that ‘lookout’ should be emphasized. For example, text marked as emphasized is displayed as italic, which partially sighted persons may find difficult to read. Furthermore, HTML is limited in the meanings and context it can assign to information. For example, HTML provides no way to indicate that some text is an author or a reader. XML separates meaning and context from presentation and allows the creation of a custom set tags, such as an author or booktitle tag. The presentation of XML is controlled with style-sheets. Different style sheets can be used to cater to various users needs. XML can even be translated automatically into other languages, such as HTML or WebTV or WAP phone specific languages. The accessibility and flexibility features of a custom XML DTD are simply to great to ignore.

7 Recommendations

7.1 Cassette Replacement

1. Monitor mass-market trends.

2. Consider joining the DAISY Consortium.

3. Coordinate with similar organisations.

4. Obtain publisher permission to digitise the library and record digitally.

5. Move to digital recording and digitise the library.

6. Obtain publisher permission to distribute digital audio books.

7. Move to digital distribution.

8. Select a physical medium for digital distribution.

9. Develop Internet distribution as an additional distribution method.

First, Calibre should be sure to continue to monitor mass-market trends in both audio playback and the Internet over the next decade. Contacting various technology companies from time to time would be an excellent resource. It may be possible, and beneficial to seek the opinion of some in the audio technology industry on the matter of replacing the cassette tape for talking books, keeping in mind the fact that they may be biased towards any technologies, they happen to be working on. For example, 5 years ago Sony may have been keen on telling someone that the Mini-Disc would be the eventual replacement to the cassette tape. The main contacts in this area though should always be the Calibre users themselves. Thus, studying the user base and determining which new technologies they are embracing will be the main prerogative. Internet penetration among VIPs, mainly Calibre’s clientele over the next decade will determine how quickly Calibre should consider moving towards a virtual distribution system. Therefore continuing to survey members on the matter of Internet use, and continuing to gather statistics is highly suggested.

Calibre should seriously consider joining the DAISY Consortium as an associate member. There is a yearly membership due of $1000 US. The standards that the DAISY consortium is developing will likely be adopted my larger organisations such as the NLS and the RNIB. Calibre should endeavour to comply with these standards to ensure that members of organizations using the DAISY system can access Calibre’s books. Associate membership in the DAISY Consortium will allow Calibre to provide input into the development process and voice the concerns of their users.

Calibre should continue to pursue communication and coordination with organisations that offer similar services such as the RNIB talking book program. Such coordination could lead to compatible talking book playback devices, as well as allow Calibre to determine which talking books are available to VIPs through other organisations. The ability to utilise compatible playback devices between organisations would be of obvious benefit to users. Such cooperation may in general lead to many other possible enhancements to both Calibres’ service, and the quality of life for visually impaired people in the UK. 

We strongly recommend that Calibre obtain publisher permission and move quickly to digitise their current cassette library, as well as transitioning to digital recording.  The year 2001-2002 Business Plan mentions that Calibre was considering digital recording.  Such a system would produce superior masters and reduce the time and effort required to convert cassettes to digital format.

Next, Calibre needs to pursue publisher permission to distribute a new digital talking book format. Despite the uneasiness in the publishing industry on the subject of digital distribution, receiving this permission may not be terribly difficult. The RNIB was recently able to convince publishers that their new CD-based digital format was reliable for several specific reasons. First, they had never had any problems with illegal distribution in their numerous years of providing a talking book service. Also given the fact that they would have records of all those who have borrowed certain books, it would be very simple to crack down on any illegal distribution.  Calibre has distributed on a mainstream format for 26 years now, and they also would have the ability to track users of any pirated books. Therefore it is reasonable to assume that publishers will be willing to give their blessing to a new system. However, determining what, if any restrictions they will want to apply is crucial before selecting a new format.

We recommend that Calibre review the Digital Talking Book (DTB) standard, created by the National Information Standards Organisation (NISO).  The RNIB plans to use a Digital Audio Information System (DAISY) compatible device compliant with the NISO DTB standard.  Though Calibre might not wish to use this format, they should consider compatibility with the RNIB DTB readers as well as standard mass-market devices such as a CD based MP3 players.

In the next five to ten years, Calibre should focus on distribution through the post and develop Internet distribution of audio books as an additional service.  It is true that Internet bandwidth and usage will increase in the coming years, but it is unlikely the majority of Calibre’s members will be online in ten years. However, this usage will have increased dramatically from where it is today.  Calibre’s fast, personal, and easy to use service is what keeps it popular among its members; this should remain so in years to come. Moving exclusively to digital distribution too soon would jeopardize this aspect for many members. Calibre may need to incorporate a physically distributed digital medium in the interim.

Ideally, Calibre should not implement a sudden, complete transition to any new medium.  It should still offer the cassette format during this transition period.  Cassettes, cassette players, and maintenance equipment for the cassette archive will likely become antiquated and expensive when these devices are no longer in use, which is why a switch from the cassette is necessary. However, many users will still have their cassette players and still may prefer cassettes as an additional option.

Calibre will also need to determine a physical medium to store a new talking book format if indeed an interim solution is required, as is likely. Currently Compact Discs appear to be the best option, as they are not only very inexpensive, but can store most books in their entirety in compressed form. Another possible candidate is the DVD. Currently however, it still seems at least another 5 years before DVDs and DVD players become more widespread. Various forms of solid-state storage may also emerge as viable candidates, but are currently expensive.

Calibre members will not be satisfied with a system that requires them to sit at their computer to listen to their books. Members enjoy the ability to bring their books with them, on the train, in their bedroom and so forth. Therefore, if Calibre implements a virtual distribution system, they must consider available playback devices for this new digital format. Portable MP3 players allow for virtual distribution today. Users can transfer downloaded files from their computer to the playback device.  While such devices are currently expensive, prices are falling. However, one must consider the hidden costs of such a device: a computer, accessibility software and an Internet connection. In addition, new audio compression formats and standards will emerge in the next decade. Calibre must continue to monitor these developments during their move to virtual distribution.

7.2  Web site Improvements

We recommend that Calibre implement several Web site improvements that we could not implement during our project due to time restraints:

1. Implement a user comment system for books and news posts.

2. Create a user forum to allow discussion of various topics.

3. Write longer descriptions for the books in the library.

4. Create reader and staff biography pages.

5. Implement user account personalization.

6. Consider an automatic book recommendation and rating system.
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9 Further Reading

9.1 Web site Related

PHP Website: http://www.php.net/.

The PHP homepage includes an extensive online manual and mailing lists.

PHP Builder: http://www.phpbuilder.net/.

PHP Builder contains several tutorials and examples with PHP.

MySQL Website: http://www.mysql.net/.

The MySQL hompage has extensive online and downloadable documentation as well as mailing lists.

DevShed: http://www.devshed.com/.

DevShed offers various Website tutorials and examples with PHP, MySQL, XML, and more. Discussion forums are also helpful.

The World Wide Web Consortium: http://www.w3c.org/.

The W3C maintains various Web standards such as the XML specification and Accessibility Recommendations.

10 Appendices

10.1 Appendix A: Telephone Interviews

Date: January 19, 2001

Age: 45

Sex: Female

Occupation:

Interviewer: Glenn Donovan

What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

Stated belief that the cassette market is dying for both music and audio books. Felt that it is time for Calibre to switch over to the compact disc medium now much like the RNIB is already doing. Says she has an element of dissatisfaction with tapes, in that quality of other media is better, and can play for longer periods of time without having to switch over. Made general comment that she felt the Calibre book readers were superb.  

Are there any features that you would like, which the audiocassette does not provide?

Expressed desire to have the book jacket read to her. Stated that this might help better determine whether or not she will be interested in reading the book. Also requested a form of tone indexing for the books.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Made clear that she did not want anything to do with computers (i.e. downloading).

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Said she would be open minded to any new playback devices (unless computer related). Encouraged Calibre to take step forward with CD players.

How much contact do you have with computers (years, isp)?

None.

Computer type?  Software/OS?    

N/A

How much do you use the internet?

N/A 

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Yes.

Additional notes:

Does not use Braille.

Date: January 19, 2001

Age: 80

Sex: Male

Occupation:

Retired?: Yes

Interviewer: Glenn Donovan

What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

Stated that he has no complaints whatsoever. Mainly listens to the books before he goes to bed. 

Are there any features that you would like, which the audiocassette does not provide?

Would like more background information about the book as well as the author. Also have a list of other books by the same author included at the beginning or end of the audio book.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Said he would definitely be willing to try a new format, especially compact discs.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Felt that having a choice would definitely be a good idea. 

How much contact do you have with computers (years, isp)?

Currently only uses the computer for email, but does not surf the web.

Computer type?  Software/OS?  

N/A

How much do you use the internet? 

Only for email. 
If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Yes. Mainly concerned about portability. Looking for anything that would be easy to carry around as well as use. Has been exposed to mini-disc players through a grandchild.

Additional notes:

Not able to read large print.

Date: January 19, 2001
Age: 

Sex: Female

Occupation:

Retired?:

Interviewer: Glenn Donovan
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

Has been a Calibre user since 1984. Liked the cassette tape format because it is easy to carry around with you. Also a member of the RNIB service, and stated that their 6-track cassette device is too large.

Are there any features that you would like, which the audiocassette does not provide?

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Yes, but not keen on computer voices for books.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Yes

How much contact do you have with computers (years, isp)?

Has been using a computer for the most part every day since 1996. Also uses the internet (56k modem)

Computer type?  Software/OS?

Has Windows 98 operating system along with magnification packages for her PC. Uses Supernova and Orpheus.

How much do you use the internet?

Uses it every day. Mostly email, but also occasionally uses the web.

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Yes. Stated that she was excited about the prospect of higher quality audio books.

Additional notes:

Has Winamp and is willing to download different media players. Thought that having reader bios on the Calibre website would be a good idea. Also felt a comments and bulletin board set up on the website would also be useful.

Date: January 19, 2001

Age: 67

Sex: Male

Occupation:

Retired?: Yes

Interviewer: Glenn Donovan

What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

No complaints. Is a big reader (2 to 3 books at a time). Stated that he feels the readers are excellent. Also likes the fact that Calibre’s books are unabridged. Stated that the cassette tapes in general are very easy to use.

Are there any features that you would like, which the audiocassette does not provide?

Would like to see tone indexing if the book happens to be divided into chapters. Says that would be beneficial to people who are listening to a book at night and happen to fall asleep while the tape is still playing.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Felt it might take away the convenience factor if clients are forced to read books from their computer. This would take away the portability factor. However having the Calibre catalogue online would be beneficial. The main point then is that he does not want to read books off a computer. AS far as other playback devices go, he was optimistic about MP3’s, and had also been exposed to mini-discs and liked their portability as well.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Yes.

How much contact do you have with computers (years, isp)?

Uses his computer every day and had recently purchased one within a week before this interview. Is a writer so uses word processing a lot. Also big on email.

Computer type?  Software/OS?

Has a Dell computer (brand new) with Windows Millennium edition. Is learning how to use Jaws 3.37 for accessibility.

How much do you use the internet?

Every day

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Yes

Additional notes:

Shared many of the same ideas for the website that were discussed in the first planning board meeting. Was enthusiastic about reader bios. Would also like to see Calibre offer audio magazines. Felt an online user registration would be beneficial to some. Felt that it was important that Calibre maintain a “family” type atmosphere, especially through a website. Presented the idea of a “Calibre e-group”, which would be a form of discussion board allowing different users to discuss books through means such as their own personal reviews etc. Also open to some means of audio on the website.

Date: January 19, 2001

Age: 85

Sex: Male

Occupation: 

Retired?: Yes

Interviewer: Glenn Donovan

What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

Finds the cassette format very helpful due to size and convenience. Says it is much preferable to the RNIB format. Enjoys being able to take his talking books with him, such as on the train.

Are there any features that you would like, which the audiocassette does not provide?

Wonders whether it would be possible for Calibre to provide magazines on tape?

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Stated that he is willing to try out new technologies.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Yes.

How much contact do you have with computers (years, isp)?  

N/A

Computer type?  Software/OS? 

N/A

How much do you use the internet? 

N/A

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Yes

Additional notes:

Willing to be contacted again.

Date: 19 January 2001
Age:  84
Sex:  F
Computer User?:  No
Occupation:  ?
Retired?:  Yes

Interviewer:  James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?
She is happy with the service and has been using it for 21 years.

Are there any features that you would like, which the audiocassette does not provide?

No

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Would be willing to try it if it were easy for her.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

N/A 

How much contact do you have with computers (years, isp)?

None

Computer type?  Software/OS?

N/A

How often do you use the internet?

N/A

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Does not feel the need for it.

Additional notes:

Is currently a member of RNIB as well.  Likes the fact that cassettes are so easily portable, unlike the RNIB player.

Date:  19 January 2001
Age:  over 65
Sex:  M
Computer User?:  Yes
Occupation:  Town Planner
Retired?:  Yes

Interviewer:  James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

He likes using the standard cassette, has no complaints.

Are there any features that you would like, which the audiocassette does not provide?

Would like to be able to skip around to be able to find places in the audio book.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

He would try new services.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

He would give it a try.

How much contact do you have with computers (years, isp)?

Has been using computers for 2.5 years and at work before retiring.

Computer type?  Software/OS?

Tiny brand.

Uses Windows 98, 56K modem, Supernova.

How often do you use the internet?

Checks e-mail 2 or 3 times a day, does not regularly surf the internet.

Listens to audio on his computer.

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Would try it, he owns a CD player, considered buying MiniDisk, but decided against it.

Additional notes:

He is partially sighted.

Likes autobiographies and fiction books.

Owns a CD player, would not use DVD.

Is signing up for cable with free internet soon.

Date: 19 January 2001

Age:  80

Sex:  F
Computer User?:  No
Occupation:  Clerical Worker/Civil Servant (Typist)
Retired?:  Yes

Interviewer: James Poon


What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?
Uses Calibre service often (for 3 years now).

Will take what she can get.

Are there any features that you would like, which the audiocassette does not provide?

Would like a longer playing medium.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Would try if it was not expensive to buy a player.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

How much contact do you have with computers (years, isp)?

None

Computer type?  Software/OS?

N/A

How often do you use the internet?

N/A

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Owns a CD player, enjoys music.

Additional notes:

Registered blind, but can read a little.

Date: 19 January 2001
Age:  71
Sex:  F
Computer User?:  No
Occupation:  Teacher
Retired?:  Yes

Interviewer: James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?
Very happy with the service, especially the quick book replacement and the fact that Calibre will take special requests.

Are there any features that you would like, which the audiocassette does not provide?

Would like to be able to call up different chapters.  She would use this if she lost her concentration or forgot what happened in previous parts of a book.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Would try if not costly.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

How much contact do you have with computers (years, isp)?

None.

Computer type?  Software/OS?

N/A

How often do you use the internet?

N/A

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Has a CD player and hi-fi system.  Listens to music.  Does not feel that she would need anything more than what she has.

Additional notes:

Likes the portability of cassettes, she can listen while moving around the flat.

Date: 19 January 2001
Age:  over 65
Sex:  M
Computer User?:  No
Occupation:  Town Planner
Retired?:  Yes

Interviewer: James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

Says that cassettes are “Very Good”.  Likes to listen to cassettes before he goes to bed

Are there any features that you would like, which the audiocassette does not provide?

No

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

N/A

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

How much contact do you have with computers (years, isp)?

None.

Computer type?  Software/OS?

N/A

How often do you use the internet?

N/A

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Would continue to use cassette.

Additional notes:

He is Partially sighted.

His son gave him his old computer, but he has not tried to use it yet.  Instead, he uses a word processor for anything he writes because it is easier than writing by hand. 

Date: 19 January 2001
Age:  42
Sex:  F
Computer User?:  Yes
Occupation:  N/A
Retired?:  N/A

Interviewer: James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?
Likes cassette books, but does not think that they will be around for that much longer. 

Are there any features that you would like, which the audiocassette does not provide?

No, she reads for fun, not reference, so she does not feel that it is necessary to queue up different parts of a book.

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

She would try a new device, she says that she is pro-technology.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Yes.

How much contact do you have with computers (years, isp)?

Has been using computers since May, 2001, says that she loves computers.

Uses Liberty Surf (ISP), is thinking about switching to BT One.

Computer type?  Software/OS?

Windows based computer running Pal and Jaws (expensive programs).

How often do you use the internet?

Often.

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Wants it to be provided for her.

Additional notes:

She uses the Web site to look up the new releases, but does not otherwise use the catalogue.  

Has used Calibre since 1982.

Has looked into e-Books, but doesn’t own one.

She does not like the return labels on the Calibre cassettes, she says that they are very difficult for her to use since she cannot see them.

Date: 19 January 2001
Age:  Fourties
Sex:  M
Computer User?:Yes
Occupation:  IT/Web Designer
Retired?:  No

Interviewer: James Poon
What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?
Pleased about the service overall, though would like more “Science Fantasy” books.

Are there any features that you would like, which the audiocassette does not provide?

Queuing up of certain parts of books for reference books only, not necessary for story books that Calibre offers. 

How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Would try it if it were a reasonable price.

Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Yes.

How much contact do you have with computers (years, isp)?

Uses computers for work and for music.  

Computer type?  Software/OS?

Pentium 3, Windows 98.

Zoom Text, Window Eyes, large monitor.

Jaws.

How often do you use the internet?

Often.

If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Would try new things as long as it was a reasonable price.  

Additional notes:

Wants to be able to select his books online.

Has been a member for 1 year. 

Likes the portability of a cassette player. 

Partially sighted.

Interviewer: Glenn Donovan

Date: 22 February, 2001

Age:  middle aged
Sex:  Male
Occupation:  ?
Retired?:  no
-What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

No complaints.

-Are there any features that you would like, which the audiocassette does not provide?

Front cover of book, summary of books

-How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Might try it if it did not take too long to download.

-Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

Would not like an electronic voice, requires human voice.  He suggests a .wav file.

-How much contact do you have with computers (years, isp)?

3 years, 10 hours a day

-Computer type?  Software/OS?

Windows 98, JAWS

-How much do you use the internet?

Uses only e-mail

-If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

yes

Additional notes:

Does not really enjoy the internet, not easy for him to browse through it.  Earlier websites were not accessible, so he gave up

Interviewer: James Poon

Date: 22 Feb 2001

Age:  35
Sex:  F
Occupation: Civil Service /job center
Retired?:  No
Registered Blind, limited Black and white vision in one eye, other eye is legally blind

-What are your feelings about using the audiocassette to read audio books?  Do you have any complaints about it?

They aren’t good for reference, but she does not use it for that anyway.  

-Are there any features that you would like, which the audiocassette does not provide?

Would like searchable magazines

-How would you feel if Calibre adopted new technologies such as a new playback device or use of the Internet to download the audio books?  Would you be willing to try a service like this?

Has CD, MiniDisk, and computer.  Would be willing to try.

-Would you like having a choice between the cassette and any other new technologies at the same time?  Given this choice, how often would you be willing to try the new technology if it were not difficult to access?

yes

-How much contact do you have with computers (years, isp)?

5 years, VIP for 13 years

-Computer type?  Software/OS?

Desktop, win98 with a speech synthesizer program.

-How much do you use the internet?

Uses Internet every day.  It is easier to search things online such as phone numbers and she enjoys e-mail.

-If a new playback device were widely used, how willing would you be to purchase such a device (price range of 80 pounds)?  Or would you simply keep using your cassette player?

Would depend on how useful such a device was.  She never used to many books.  Would buy a cooking or exercise book.

Additional notes:

10.2 Appendix B: Hard Drive Storage Costs

	Date
	Manufacturer
	Capacity (MB)
	Cost of Drive
	Cost per MB (US$)
	Cost per GB (£)

	1-Jan-1956
	IBM
	5
	50000
	10000
	6,666,666.67

	1-Jan-1980
	Marrow Designs
	26
	5000
	192.3076923
	128,205.13

	1-Jul-1980
	North Star
	18
	4199
	233.2777778
	155,518.52

	1-Sep-1981
	Apple
	5
	3500
	700
	466,666.67

	1-Nov-1981
	Seagate
	5
	1700
	340
	226,666.67

	1-Dec-1981
	VR Data Corp.
	6
	2895
	459.5238095
	306,349.21

	2-Dec-1981
	Morrow Designs
	10
	2999
	299.9
	199,933.33

	3-Dec-1981
	Morrow Designs
	10
	2949
	294.9
	196,600.00

	4-Dec-1981
	VR Data Corp.
	19
	5495
	289.2105263
	192,807.02

	5-Dec-1981
	Morrow Designs
	20
	3829
	191.45
	127,633.33

	6-Dec-1981
	Morrow Designs
	26
	3949
	151.8846154
	101,256.41

	7-Dec-1981
	Morrow Designs
	26
	3599
	138.4230769
	92,282.05

	1-Mar-1982
	Xebec
	
	
	260
	173,333.33

	1-Dec-1983
	Corvus
	6
	1895
	315.8333333
	210,555.56

	2-Dec-1983
	Corvus
	10
	2695
	269.5
	179,666.67

	3-Dec-1983
	Xcomp
	10
	1895
	189.5
	126,333.33

	4-Dec-1983
	Corvus
	20
	3495
	174.75
	116,500.00

	5-Dec-1983
	Davong
	10
	1650
	165
	110,000.00

	6-Dec-1983
	Xcomp
	16
	2095
	130.9375
	87,291.67

	7-Dec-1983
	Davong
	21
	2495
	118.8095238
	79,206.35

	1-Mar-1984
	Percom/Tandon
	5
	1399
	279.8
	186,533.33

	2-Mar-1984
	unknown
	5
	1349
	269.8
	179,866.67

	3-Mar-1984
	Percom/Tandon
	10
	1699
	169.9
	113,266.67

	4-Mar-1984
	unknown
	10
	1599
	159.9
	106,600.00

	5-Mar-1984
	Percom/Tandon
	15
	2095
	139.6666667
	93,111.11

	6-Mar-1984
	unknown
	15
	1999
	133.2666667
	88,844.44

	7-Mar-1984
	Percom/Tandon
	20
	2399
	119.95
	79,966.67

	1-Mar-1984
	unknown
	20
	2359
	117.95
	78,633.33

	1-May-1984
	Tecmar
	5
	1495
	299
	199,333.33

	2-May-1984
	Corvus
	6
	1695
	282.5
	188,333.33

	3-May-1984
	Corvus
	11
	2350
	213.6363636
	142,424.24

	4-May-1984
	Comrex
	10
	1995
	199.5
	133,000.00

	5-May-1984
	CTI
	11
	1995
	181.3636364
	120,909.09

	6-May-1984
	Davong
	10
	1645
	164.5
	109,666.67

	7-May-1984
	Corvus
	20
	3150
	157.5
	105,000.00

	8-May-1984
	Davong
	15
	2095
	139.6666667
	93,111.11

	9-May-1984
	Davong
	21
	2495
	118.8095238
	79,206.35

	10-May-1984
	Pegasus (Great Lakes)
	10
	1075
	107.5
	71,666.67

	11-May-1984
	Pegasus (Great Lakes)
	23
	1845
	80.2173913
	53,478.26

	1-Jul-1985
	First Class Peripherals
	10
	710
	71
	47,333.33

	1-Oct-1987
	Iomega
	10
	899
	89.9
	59,933.33

	2-Oct-1987
	Iomega
	20
	1199
	59.95
	39,966.67

	3-Oct-1987
	Iomega
	40
	1799
	44.975
	29,983.33

	1-May-1988
	unknown
	20
	799
	39.95
	26,633.33

	2-May-1988
	unknown
	30
	995
	33.16666667
	22,111.11

	3-May-1988
	unknown
	45
	1195
	26.55555556
	17,703.70

	4-May-1988
	unknown
	60
	1795
	29.91666667
	19,944.44

	5-May-1988
	unknown
	250
	3995
	15.98
	10,653.33

	1-Mar-1989
	Western Digital
	20
	899
	44.95
	29,966.67

	1-Mar-1989
	Western Digital
	40
	1199
	29.975
	19,983.33

	1-Sep-1989
	unknown
	
	
	12
	8,000.00

	1-Sep-1990
	unknown
	
	
	9
	6,000.00

	1-Sep-1991
	unknown
	
	
	7
	4,666.67

	1-Sep-1992
	unknown
	
	
	4
	2,666.67

	1-Sep-1993
	unknown
	
	
	2
	1,333.33

	1-Sep-1994
	unknown
	
	
	0.95
	633.33

	1-Jan-1995
	Seagate
	1,000
	849
	0.849
	566.00

	2-Jan-1995
	Seagate
	1,700
	1499
	0.881764706
	587.84

	3-Jan-1995
	Seagate
	2,100
	1699
	0.809047619
	539.37

	4-Jan-1995
	Seagate
	2,900
	2899
	0.999655172
	666.44

	1-Apr-1995
	unknown
	240
	250
	1.041666667
	694.44

	2-Apr-1995
	unknown
	420
	320
	0.761904762
	507.94

	3-Apr-1995
	unknown
	520
	380
	0.730769231
	487.18

	4-Apr-1995
	unknown
	850
	470
	0.552941176
	368.63

	5-Apr-1995
	unknown
	1,000
	625
	0.625
	416.67

	6-Apr-1995
	unknown
	1,200
	680
	0.566666667
	377.78

	10-Jun-1996
	Western Digital
	1,600
	399.99
	0.24999375
	166.66

	14-Aug-1996
	IBM
	1,760
	379.99
	0.215903409
	143.94

	14-Aug-1996
	Maxtor
	2,000
	439.99
	0.219995
	146.66

	1-Sep-1996
	Quantum
	2,500
	440
	0.176
	117.33

	1-Sep-1996
	Quantum
	3,200
	469
	0.1465625
	97.71

	13-Aug-1997
	Western Digital
	2,100
	329.99
	0.157138095
	104.76

	13-Aug-1997
	Western Digital
	3,100
	399.99
	0.129029032
	86.02

	13-Aug-1997
	Western Digital
	4,000
	490.99
	0.1227475
	81.83

	24-Aug-1997
	Western Digital
	2,100
	279.99
	0.133328571
	88.89

	24-Aug-1997
	Western Digital
	3,100
	329.99
	0.106448387
	70.97

	24-Aug-1997
	Maxtor
	3,500
	359.99
	0.102854286
	68.57

	24-Aug-1997
	Maxtor
	4,300
	439.99
	0.102323256
	68.22

	24-Aug-1997
	Western Digital
	5,100
	459.99
	0.090194118
	60.13

	5-Sep-1997
	Maxtor
	7,000
	669.99
	0.095712857
	63.81

	29-Oct-1997
	Western Digital
	3,200
	289
	0.0903125
	60.21

	29-Oct-1997
	Quantum
	3,200
	285
	0.0890625
	59.38

	29-Oct-1997
	Quantum
	4,300
	379
	0.088139535
	58.76

	29-Oct-1997
	Western Digital
	4,300
	365
	0.084883721
	56.59

	29-Oct-1997
	Quantum
	6,400
	475
	0.07421875
	49.48

	29-Oct-1997
	Western Digital
	6,400
	445
	0.06953125
	46.35

	3-Dec-1997
	Western Digital
	5,100
	449.99
	0.088233333
	58.82

	3-Dec-1997
	Quantum
	6,400
	549.99
	0.085935938
	57.29

	3-Dec-1997
	Maxtor
	5,200
	438.99
	0.084421154
	56.28

	3-Dec-1997
	Maxtor
	7,000
	579.99
	0.082855714
	55.24

	3-Dec-1997
	Maxtor
	8,400
	679.99
	0.08095119
	53.97

	16-Jan-1998
	Western Digital
	6,400
	529.99
	0.082810938
	55.21

	16-Jan-1998
	Quantum
	4,300
	349.99
	0.081393023
	54.26

	16-Jan-1998
	Quantum
	6,400
	479.99
	0.074998438
	50.00

	16-Jan-1998
	Maxtor
	8,400
	
	0.0839
	55.93

	3-Feb-1998
	unknown
	5,200
	355
	0.068269231
	45.51

	3-Feb-1998
	unknown
	6,400
	435
	0.06796875
	45.31

	2-Apr-1998
	Maxtor
	5,100
	379.99
	0.074507843
	49.67

	2-Apr-1998
	Maxtor
	4,300
	319.99
	0.074416279
	49.61

	2-Apr-1998
	Western Digital
	6,400
	
	0.0743
	49.53

	2-Apr-1998
	Quantum
	6,400
	339.99
	0.053123438
	35.42

	4-Apr-1998
	unknown
	5,200
	349
	0.067115385
	44.74

	4-Apr-1998
	Maxtor
	4,300
	
	0.0763
	50.87

	4-Apr-1998
	unknown
	6,400
	370
	0.0578125
	38.54

	4-Apr-1998
	unknown
	5,200
	300
	0.057692308
	38.46

	4-Apr-1998
	unknown
	9,000
	499
	0.055444444
	36.96

	17-Apr-1998
	Fujitsu
	4,300
	282
	0.065581395
	43.72

	17-Apr-1998
	Fujitsu
	5,200
	331
	0.063653846
	42.44

	17-Apr-1998
	Fujitsu
	6,400
	368
	0.0575
	38.33

	2-May-1998
	Seagate
	6,400
	349.99
	0.054685938
	36.46

	9-May-1998
	Seagate
	6,400
	329.99
	0.051560938
	34.37

	11-May-1998
	Fujitsu
	3,200
	227
	0.0709375
	47.29

	11-May-1998
	Fujitsu
	4,300
	257
	0.059767442
	39.84

	11-May-1998
	Fujitsu
	5,200
	299
	0.0575
	38.33

	11-May-1998
	Fujitsu
	6,400
	328
	0.05125
	34.17

	6-Jun-1998
	Maxtor
	5,700
	299.99
	0.052629825
	35.09

	12-Jun-1998
	Quantum
	4,300
	228
	0.053023256
	35.35

	12-Jun-1998
	Quantum
	6,400
	298
	0.0465625
	31.04

	15-Jul-1998
	note 25
	5,200
	249
	0.047884615
	31.92

	31-Jul-1998
	Western Digital IDE
	5,100
	262
	0.051372549
	34.25

	31-Jul-1998
	Fujitsu IDE
	5,200
	252
	0.048461538
	32.31

	31-Jul-1998
	Western Digital IDE
	6,400
	294
	0.0459375
	30.63

	31-Jul-1998
	Western Digital IDE
	8,400
	382
	0.04547619
	30.32

	31-Jul-1998
	Fujitsu IDE
	6,400
	291
	0.04546875
	30.31

	1-Aug-1998
	Western Digital IDE
	4,000
	
	0.0546
	36.40

	6-Aug-1998
	Western Digital IDE
	5,100
	
	0.0464
	30.93

	17-Aug-1998
	Fujitsu
	6,400
	289
	0.04515625
	30.10

	26-Aug-1998
	Seagate
	6,400
	279.99
	0.043748438
	29.17

	1-Sep-1998
	Maxtor UDMA
	8,400
	379.99
	0.045236905
	30.16

	1-Sep-1998
	Maxtor UDMA
	6,800
	279.99
	0.041175
	27.45

	10-Sep-1998
	Western Digital EIDE
	5,100
	
	0.0479
	31.93

	1-Oct-1998
	Quantum
	6,400
	
	0.0426
	28.40

	12-Feb-1999
	Quantum
	8,000
	299.99
	0.03749875
	25.00

	26-Feb-1999
	Maxtor
	8,400
	
	0.0377
	25.13

	26-Feb-1999
	Quantum
	8,000
	
	0.0365
	24.33

	27-Feb-1999
	Quantum
	19,200
	512.46
	0.026690625
	17.79

	1-Mar-1999
	Fujitsu Ultra DMA
	8,400
	253
	0.030119048
	20.08

	1-Mar-1999
	Fujitsu Ultra DMA
	10,200
	299
	0.029313725
	19.54

	3-Mar-1999
	Fujitsu Ultra DMA
	8,400
	235
	0.02797619
	18.65

	3-Mar-1999
	Fujitsu Ultra DMA
	10,200
	285
	0.027941176
	18.63

	1-Apr-1999
	Fujitsu UDMA
	10,200
	279
	0.027352941
	18.24

	1-Apr-1999
	Fujitsu UDMA
	8,400
	229
	0.027261905
	18.17

	21-May-1999
	Fujitsu UDMA
	6,400
	179.99
	0.028123438
	18.75

	27-May-1999
	Fujitsu UDMA
	10,200
	245
	0.024019608
	16.01

	27-May-1999
	Fujitsu UDMA
	8,400
	198
	0.023571429
	15.71

	27-May-1999
	Fujitsu UDMA
	17,300
	369
	0.02132948
	14.22

	28-May-1999
	Maxtor UDMA
	10,000
	249.99
	0.024999
	16.67

	21-Jul-1999
	Maxtor Ultra DMA
	8,400
	199.99
	0.023808333
	15.87

	30-Jul-1999
	Fujitsu UDMA
	6,400
	139.99
	0.021873438
	14.58

	25-Sep-1999
	unknown
	10,200
	
	0.0185
	12.33

	1-Oct-1999
	Quantum CX UTA 66
	10,200
	199
	0.019509804
	13.01

	1-Oct-1999
	Quantum KA 7200 rpm
	13,600
	249
	0.018308824
	12.21

	1-Oct-1999
	Western Digital
	20,000
	359
	0.01795
	11.97

	1-Oct-1999
	Western Digital 7200 rpm
	27,300
	489
	0.017912088
	11.94

	1-Oct-1999
	Quantum CX UTA 66
	13,600
	219
	0.016102941
	10.74

	1-Dec-1999
	Western Digital IDE
	20,500
	398
	0.019414634
	12.94

	1-Dec-1999
	Quantum IDE
	18,200
	348
	0.019120879
	12.75

	1-Dec-1999
	unknown UDMA
	10,200
	189
	0.018529412
	12.35

	1-Dec-1999
	Fujitsu IDE
	10,200
	189
	0.018529412
	12.35

	1-Dec-1999
	Fujitsu IDE
	13,000
	208
	0.016
	10.67

	1-Dec-1999
	unknown UDMA
	13,000
	195
	0.015
	10.00

	1-Dec-1999
	Fujitsu IDE
	20,400
	299
	0.014656863
	9.77

	1-Dec-1999
	Fujitsu IDE
	17,300
	248
	0.01433526
	9.56

	1-Dec-1999
	Fujitsu IDE
	27,300
	388
	0.014212454
	9.47

	1-Dec-1999
	unknown UDMA
	17,300
	225
	0.01300578
	8.67

	1-Feb-2000
	unknown UDMA
	10,200
	175
	0.017156863
	11.44

	1-Feb-2000
	Fujitsu
	20,400
	299
	0.014656863
	9.77

	1-Feb-2000
	Fujitsu
	13,600
	199
	0.014632353
	9.75

	1-Feb-2000
	unknown
	12,900
	187.99
	0.014572868
	9.72

	1-Feb-2000
	Fujitsu
	13,600
	197.8
	0.014544118
	9.70

	1-Feb-2000
	unknown
	13,000
	186
	0.014307692
	9.54

	1-Feb-2000
	Fujitsu
	17,300
	238
	0.013757225
	9.17

	1-Feb-2000
	Fujitsu
	27,300
	375
	0.013736264
	9.16

	1-Feb-2000
	Fujitsu
	17,300
	232.3
	0.013427746
	8.95

	1-Feb-2000
	unknown UDMA
	17,300
	215
	0.012427746
	8.29

	1-Feb-2000
	unknown
	20,400
	211.99
	0.010391667
	6.93

	1-Apr-2000
	IBM
	20,500
	279
	0.013609756
	9.07

	1-Apr-2000
	Maxtor
	15,200
	199
	0.013092105
	8.73

	1-Apr-2000
	Maxtor 7200 rpm
	20,000
	259
	0.01295
	8.63

	1-Apr-2000
	Maxtor UDMA
	15,000
	192
	0.0128
	8.53

	1-Apr-2000
	Seagate UDMA
	17,200
	218
	0.012674419
	8.45

	1-Apr-2000
	Seagate UDMA
	28,000
	349
	0.012464286
	8.31

	1-Apr-2000
	unknown
	17,300
	215
	0.012427746
	8.29

	1-Apr-2000
	IBM UDMA 5400 rpm
	20,300
	245
	0.012068966
	8.05

	1-Apr-2000
	Maxtor UDMA
	17,000
	204
	0.012
	8.00

	1-Apr-2000
	Maxtor 7200 rpm
	27,000
	320
	0.011851852
	7.90

	1-Apr-2000
	unknown
	20,400
	239
	0.011715686
	7.81

	1-Apr-2000
	Maxtor UDMA
	36,500
	411
	0.011260274
	7.51

	1-Apr-2000
	Maxtor UDMA
	27,000
	299
	0.011074074
	7.38

	1-Apr-2000
	Western Digital UDMA
	20,000
	218
	0.0109
	7.27

	1-Apr-2000
	Maxtor UDMA
	20,000
	217
	0.01085
	7.23

	1-Apr-2000
	Maxtor UDMA
	30,000
	308
	0.010266667
	6.84

	12-May-2000
	Western Digital Ultra ATA/66 5400 rpm
	13,600
	179.99
	0.013234559
	8.82

	12-May-2000
	Maxtor UDMA/66 7200 rpm
	30,000
	319.99
	0.010666333
	7.11

	12-May-2000
	Maxtor UDMA/66 7200 rpm
	40,000
	399.99
	0.00999975
	6.67

	2-Jun-2000
	Maxtor UDMA/66 5400 rpm
	15,000
	189.99
	0.012666
	8.44

	1-Aug-2000
	Samsung
	15,000
	162
	0.0108
	7.20

	1-Aug-2000
	Maxtor IDE 7200 rpm
	30,500
	298
	0.009770492
	6.51

	1-Aug-2000
	Samsung
	20,000
	175
	0.00875
	5.83

	19-Aug-2000
	Maxtor 7200 rpm 9ms
	40,900
	388
	0.009486553
	6.32

	19-Aug-2000
	Maxtor 5400 rpm
	15,300
	144
	0.009411765
	6.27

	19-Aug-2000
	Maxtor 7200 rpm 9ms
	30,700
	278
	0.009055375
	6.04

	19-Aug-2000
	Maxtor 5400 rpm
	20,400
	164
	0.008039216
	5.36

	19-Aug-2000
	Maxtor 5400 rpm
	30,700
	214
	0.006970684
	4.65

	25-Aug-2000
	Maxtor 5400 rpm
	15,000
	149.99
	0.009999333
	6.67

	25-Aug-2000
	Maxtor 7200 rpm
	40,000
	349.99
	0.00874975
	5.83

	25-Aug-2000
	Maxtor 7200 rpm UDMA/66
	30,000
	249.99
	0.008333
	5.56

	27-Oct-2000
	Maxtor 7200 rpm
	30,700
	244
	0.007947883
	5.30

	27-Oct-2000
	Maxtor 7200 rpm
	40,900
	318
	0.007775061
	5.18

	27-Oct-2000
	Maxtor 5400 rpm
	61,400
	398
	0.006482085
	4.32

	27-Oct-2000
	Maxtor 5400 rpm
	81,900
	518
	0.006324786
	4.22

	27-Oct-2000
	Maxtor 5400 rpm
	30,700
	194
	0.006319218
	4.21

	27-Oct-2000
	Maxtor 5400 rpm
	40,900
	254
	0.006210269
	4.14

	1-Nov-2000
	Maxtor 7200 rpm UDMA/66
	30,000
	199
	0.006633333
	4.42

	13-Dec-2000
	Samsung
	30,000
	189
	0.0063
	4.20

	20-Dec-2000
	Maxtor Ultra ATA/66 5400 rpm
	80,000
	479.99
	0.005999875
	4.00

	14-Jan-2001
	5400 rpm
	61,000
	388
	0.006360656
	4.24

	14-Jan-2001
	5400 rpm
	82,000
	518
	0.006317073
	4.21

	14-Jan-2001
	5400 rpm
	40,000
	238
	0.00595
	3.97


Source: Historical Notes about the Cost of Hard Drive Storage. Retrieved February 26, 2001 from the World Wide Web: http://www.littletechshoppe.com/ns1625/winchest.html.

10.3 Appendix C: Contacts in the publishing industry

10.3.1 Kate Pool of the Society of Authors 

James Poon called at 11 PM.  When contact was made, he introduced the project and asked for input about what authors thought about digital distribution of audio and eBooks.

Kate Pool said that there were two different kinds of authors:  ones that published reference materials and ones which wrote novels.  Reference writers were concerned with databases of data when it came to digital distribution.  Novel writers were what Calibre were concerned with and were not so much concerned with DRM as they were with negotiating royalties for their books on eBook format.  She stated that trying to communicate with publishers was like “walking on quicksand”.  For the most part authors were willing to go ahead with eBooks but are still negotiating.  

James asked for confirmation that Kate did not think that DRM was a major issue.

Kate confirmed.

10.4 Appendix D: Website activities.

Information in this file is data collected during the initial phase of determining the site’s information architecture.

Content Suggestions

Please complete this form prior to the weekly planning group meeting on Thursday at 10:00 am. For each content item indicate its priority by assigning it a priority class from 1 to 4 (1 being the most important and urgent and 4 the least). When appropriate, also provide a description of the content indicating the amount of content or any pertinent issues. Extra rows can be used for more content suggestions. Content that appears on the current site is in bold while new content suggestions appear in normal text.

	Content name
	Priority 1 (most important) to 4
	Content description or issues

	Introduction
	
	

	Services
	
	

	How-to choose books
	
	

	How-to sign up
	
	

	How Calibre is free
	
	

	How-to help
	
	

	News
	
	

	Links
	
	

	New books list
	
	

	Undiscovered Treasures
	
	

	Book of the month
	
	

	Most wanted books
	
	

	Bulletin Board
	
	

	User comments
	
	

	Email list
	
	

	Intro to book by reader (audio)
	
	

	Staff biographies
	
	

	Staff audio bios
	
	

	Audio reviews by reader or staff
	
	

	Catalogue
	
	

	Newsletter (audio)
	
	

	Newsletter (text summary)
	
	

	
	
	


Possible Web site Audiences

Please fill this form out prior to the weekly planning group meeting on Thursday at 10:00 am. This form is to assist in determining the relative importance of the various audiences that will be visiting the site and their information needs. Blank rows can be used for additional audiences.

	Web site audiences
	Rank audience in order of importance (1 is most important)
	List the three most important information needs of this audience with respect to Calibre

	Print Disabled
	
	

	Visually Impaired Persons
	
	

	Readers
	
	

	Donators
	
	

	Publishers
	
	

	Media
	
	

	Staff
	
	

	Other Organizations
	
	

	Persons assisting VIPs
	
	

	
	
	


Content Comments

Introduction

· Who we serve – what we provide

· Needs to be very brief

Services

· How books are sent out

How-to choose books

· Select from list of authors, categories, titles

· See existing material

How-to sign up

· Membership form online – details of doctor or blind certificate

· See existing material

How Calibre is free

· Free library and free post – rely on donations

How-to help

· Volunteers, readers, fund-raising

News

· Latest news from Calibre about service provision

New books list

· Regular monthly update

· As print version

Undiscovered treasures

· Some older titles (forgotten books) but worth reading – highlighted

Book of the month

· Could be latest book or older – reviews, etc

Most wanted books

· Most popular borrowed books by members

Bulletin Board

· Exchange of comments, etc

· Need to think how we will keep up!

User comments

· Members telling others about books read

· Need to think how we will keep up!

Email list

· Not sure what this means

· Very important to gather members email addresses

Intro to book by reader (audio)

· Will mean extra work so perhaps we shouldn’t start too soon

· Needs to be own words not Publisher’s blurb – as we need copyright permission

Staff biographies

· Text and photos

Audio reviews by reader or staff

· Useful, but at a later stage

Catalogue

· Need to think about searching

· Full catalogue of 6000 titles

Newsletter (audio)

· Could put twice yearly tape download

Newsletter (text summary)

· Plus how to request tape if not received

· Not really asked for but we could summarise text and telephone info

10.4.1 Audience Comments

Print Disabled

· Information about the service

· How to join

· Email facility

· Order books

· Books list

· Who we are, what we do

· How you can join the library

· How you choose books

· What books we have

Visually Impaired Persons

· Information about the service

· How to join

· Email facility

· Order books

· Books list

· Who we are, what we do

· How you can join the library

· How you choose books

· What books we have

Readers (narrators, recorders)

· What we do

· How they can help

· How to get in touch

· I don’t think the readers will use the site much. They like to write or ring.

· Who we are – use of actors

· How to become a reader

Donators

· Number of members receiving our service

· Disability range

· How we are funded

· How to make a donation

· What we do

· How they can help

· How to get in touch

· I am unconvinced about individual donors

Publishers

· What books we have

· What we do

· Who are our members

· How to get in touch

· Publishers do not really bother about us much … except as a possible threat to copyright!

· Facility to offer their help

Media

· Information about our service

· How we are funded

· What’s new

· How to get in touch

· Information, but again, our organisation does not ‘make news’

Staff

· Communicate with members

· Add news about Calibre

· Identify who is using the Web site

· What’s new

· How to get in touch

· Information about our service

· Those who want to access it will be mostly concerned with updating it

Other organisations

· Links with relevant others

· Share info on books

· What we do

· How to join

· What books we have

· Yes, other organisations may well use it.

· As many direct ‘one-click’ links as possible should be established for easy access to our site

Persons Assisting VIPs

· As many direct ‘one-click’ links as possible should be established for easy access to our site

· What we offer

· How to join

· What books we have

Volunteers

· What we do

· How they can help

· How to get in touch

10.4.2 Content Index Card Sort

1.1.1.16 Elizabeth

1. Core

a. News

b. How-to sign up

c. Services

d. Introduction

2. Books

a. Reviews

b. Catalogue

c. How-to choose books

d. New books list

e. Undiscovered treasures

f. Book of the month

g. Most wanted

3. Them to us

a. Email discussion

b. Bulletin Board

c. User comments

4. Us to them

a. Email list

5. Calibre People

a. Staff bios

b. Staff bios audio

c. Intro to book by reader

6. Newsletter

a. Audio

b. Text summary

7. Help us

a. How-to help

b. How Calibre is free

8. Links

1.1.1.17 Linda

1. About our service

a. Intro

b. Services

c. How free

d. How-to sign up

2. Books

a. How-to choose books

b. New books

c. Catalogue

d. Intro (reader audio)

e. Audio reviews

f. Most wanted

g. Book of the month

h. Undiscovered treasures

i. Text reviews

j. Reviews by members

k. User comments

3. Bulletin Board

4. News

5. Email lists

a. Broadcast list

b. Discussion list

6. Newsletter

7. Our Team

a. Staff audio bio

b. Staff text bio

8. Links

Hierarchical Layout
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Audience Rankings

		Web site Audiences		Results										Average		Discrepency

		Visually Impaired Persons		1		1		1						1.00		0

		Print Disabled		1		2		2						1.67		1

		Persons Assisting VIPs		2		2		3						2.33		1

		Other Organisations		2		3		4						3.00		2

		Volunteers				4								4.00		0

		Media		3		5		6						4.67		3

		Staff		4		6		7						5.67		3

		Donators		4		8		5						5.67		4

		Readers		4		8		8						6.67		4

		Publishers		4		7		9						6.67		5





Content Priorities

		Content Name		Priority										Average		Discrepancy

		Introduction		1		1		1						1.00		0

		Services		1		1		1						1.00		0

		How-to sign up		1		1		1						1.00		0

		News		1		1		1						1.00		0

		New books list		1		1		1						1.00		0

		Email list				1		1						1.00		0

		How-to choose books		2		1		1						1.33		1

		Links		2		1		1						1.33		1

		Catalogue		2		1		2						1.67		1

		Undiscovered Treasures		2		2		2						2.00		0

		Book of the month		2		2		2						2.00		0

		How Calibre is free		3		2		1						2.00		2

		Bulletin board		3		2		1						2.00		2

		Most wanted books		3		2		2						2.33		1

		User comments		3		2		2						2.33		1

		How-to help		3		3		1						2.33		2

		Newsletter (audio)		4		1		2						2.33		3

		Audio reviews by reader or staff		3		2		3						2.67		1

		Intro to book by reader (audio)		3		2		4						3.00		2

		Newsletter (text summary)		2				4						3.00		2

		Staff biographies		4		3		3						3.33		1

		Staff audio bios		4		3		4						3.67		1
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Demographics (Report)
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Overall Home Internet Use

55+ Home Internet Use
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Mem Chart (Report)

		Flash memory		Flash memory		Flash memory

		MRAM		MRAM		MRAM

		Microdrive		Microdrive		Microdrive

		CD		CD		CD

		DVD		DVD		DVD



Current

5 years

10 years

Storage type

Pounds per GB

1771

420

100

90

306

9.5625

0.298828125

0.4102564103

0.35

0.3

3.73

0.3

0.2



Technololgy

		Technology		Available		Predicted Date of Feasibility		Simple to Use		Storage Capacity for a Book		DRM		Independent Solution		Distribution		Solution Type		Minimum cost to user

		Audio Cassette		YES		NOW		YES		NO		NO		YES		Mail		Primary		£10

		Compact Disk		YES		NOW		YES		NO		NO		YES		Mail		Primary		£50

		DVD-(A or ROM)		YES		2007		YES		YES		YES		YES		Mail		Primary		£60

		Web TV		YES		2010		YES		YES		YES		YES		WWW		Additional		WWW

		Flash Memory		YES		2010		N/A		N/A		N/A		NO		WWW		Additional		40p / Mb

		Magnetic Memory		NO		2010+		N/A		N/A		N/A		NO		WWW		Additional		30p / Mb

		Compressed Audio Files		YES		2003		YES		YES		YES		NO		WWW, Mail		Primary		£90

		DTB		YES		2003		YES		YES		YES		YES		WWW, Mail		Primary		£280

		eBooks		YES		2008		YES		N/A		YES		NO		WWW		Additional		£100-300 + WWW

		Sythesised Speech (High Quality)		NO		2009		N/A		N/A		N/A		NO		N/A		Primary		£250

		World Wide Web		YES		2010		YES		N/A		N/A		NO		N/A		Additional		£200 / year

		Mail		YES		NOW		YES		N/A		N/A		YES		N/A		Primary		FREE





Mem Sheet

				Pounds per Gb

				Current		5 years		10 years

		Flash memory		1,771		420		100

		MRAM						90

		Microdrive		306		9.56		0.30

		CD		0.41		0.35		0.3

		DVD		3.73		0.3		0.2
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Mem Chart (Report)

		Flash memory		Flash memory		Flash memory

		MRAM		MRAM		MRAM
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		DVD		DVD		DVD
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Technololgy

		Technology		Available		Predicted Date of Feasibility		Simple to Use		Storage Capacity for a Book		DRM		Independent Solution		Distribution		Solution Type		Minimum cost to user

		Audio Cassette		YES		NOW		YES		NO		NO		YES		Mail		Primary		£10

		Compact Disk		YES		NOW		YES		NO		NO		YES		Mail		Primary		£50

		DVD-(A or ROM)		YES		2007		YES		YES		YES		YES		Mail		Primary		£60

		Web TV		YES		2010		YES		YES		YES		YES		WWW		Additional		WWW

		Flash Memory		YES		2010		N/A		N/A		N/A		NO		WWW		Additional		40p / Mb

		Magnetic Memory		NO		2010+		N/A		N/A		N/A		NO		WWW		Additional		30p / Mb

		Compressed Audio Files		YES		2003		YES		YES		YES		NO		WWW, Mail		Primary		£90

		DTB		YES		2003		YES		YES		YES		YES		WWW, Mail		Primary		£280

		eBooks		YES		2008		YES		N/A		YES		NO		WWW		Additional		£100-300 + WWW

		Sythesised Speech (High Quality)		NO		2009		N/A		N/A		N/A		NO		N/A		Primary		£250

		World Wide Web		YES		2010		YES		N/A		N/A		NO		N/A		Additional		£200 / year

		Mail		YES		NOW		YES		N/A		N/A		YES		N/A		Primary		FREE
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				Current		5 years		10 years

		Flash memory		1,771		420		100

		MRAM						90
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		DVD		3.73		0.3		0.2
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Demograph sheet

		Computer use among adults				COMP ownership				INTERNET				HOME INT		50+ comp		50+ INTERNET

																						national rate of 41.5

		comp		1984		8.2						1984

		comp		1989		15						1989
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Audience Rankings

		Web site Audiences		Results										Average		Discrepency

		Visually Impaired Persons		1		1		1						1.00		0

		Print Disabled		1		2		2						1.67		1

		Persons Assisting VIPs		2		2		3						2.33		1

		Other Organisations		2		3		4						3.00		2

		Volunteers				4								4.00		0

		Media		3		5		6						4.67		3

		Staff		4		6		7						5.67		3

		Donators		4		8		5						5.67		4

		Readers		4		8		8						6.67		4

		Publishers		4		7		9						6.67		5





Content Priorities

		Content Name		Priority										Average		Discrepancy

		Introduction		1		1		1						1.00		0

		Services		1		1		1						1.00		0

		How-to sign up		1		1		1						1.00		0

		News		1		1		1						1.00		0

		New books list		1		1		1						1.00		0

		Email list				1		1						1.00		0

		How-to choose books		2		1		1						1.33		1

		Links		2		1		1						1.33		1

		Catalogue		2		1		2						1.67		1

		Undiscovered Treasures		2		2		2						2.00		0

		Book of the month		2		2		2						2.00		0

		How Calibre is free		3		2		1						2.00		2

		Bulletin board		3		2		1						2.00		2

		Most wanted books		3		2		2						2.33		1

		User comments		3		2		2						2.33		1

		How-to help		3		3		1						2.33		2

		Newsletter (audio)		4		1		2						2.33		3

		Audio reviews by reader or staff		3		2		3						2.67		1

		Intro to book by reader (audio)		3		2		4						3.00		2

		Newsletter (text summary)		2				4						3.00		2

		Staff biographies		4		3		3						3.33		1

		Staff audio bios		4		3		4						3.67		1






