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Abstract

Calibre Cassette Library is sponsoring the Calibre Future Technologies and Website Improvement Project. The organization is in need of additional direction in adopting current and future information technologies into their services. This project will help determine which information technologies are appropriate to adopt based on their benefits, practicality and diffusion rates. Improvements will also be made to Calibre’s website. We will meet these objectives through an extensive review of the relevant literature, and conducting interviews and focus groups. Calibre plans to use the results of this project to develop a strategy for improving their services to visually impaired persons in the U.K.
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Introduction

As well as being a source of information, books are often thought of as a window to the world; a portal to take someone anywhere that the imagination can carry them.  For many visually impaired people, that window is closed.  Locked tight.  Fortunately, the Calibre Cassette Library has been operating for over twenty-five years, providing visually impaired people with a free postal library of unabridged recorded books. These books open up that window once again.  Throughout Calibre’s existence the standard audiocassette has met the needs of its clientele.  However with new technologies on the horizon, Calibre feels it can greatly enhance its services in the future. Unfortunately they are still shaping future plans to incorporate these developing technologies. We propose a predictive report to inform its staff of new and developing technologies and trends that could prove useful in the future. We also plan to make improvements to the Calibre website, making it more accessible to visually impaired persons while incorporating more information into it.

Several objectives must be met before recommendations can be made:

· Appreciate the wide range of impairments visually disabled people face.

· Predict the rate at which Calibre’s user base will move to a more technology-enabled population.

· Determine the strengths and weaknesses of other organization’s approaches to helping visually impaired persons and the services they provide.

· Identify current and pending legislation that could affect the future distribution of Calibre’s cassette library.

· Review accessibility standards, guidelines, and studies to ensure Calibre’s and future technologies’ adherence.

· Identify limitations and benefits of adaptive technology.

· Determine which currently available adaptive technologies are suitable for the needs of Calibre’s clients.

· Study diffusion and adoption of adaptive technologies.

· Recommend future technologies.

· Develop a suggested timeline for adoption of current and future technologies.

These objectives will be met through extensive research, focus groups and usability studies. Research topics include: Calibre’s demographics, operational procedures, and funding; other organizations that cater to visually impaired persons (VIPs); VIPs in general and their individual and varying impairments; relevant legislation; accessibility; and adaptive technologies. Additionally, we plan to conduct focus groups with Calibre clients and employees. We will conduct focus groups to gain further insight into the problems visually impaired persons face, and identify promising technologies and trends that address these problems. We will conduct usability studies to evaluate and implement improvements to the Calibre website.

This project expects to identify adaptive technologies that offer VIPs distinct benefits and to determine the rate at which these technologies are becoming practical and widely available. Although specific to Calibre, these findings will interest institutions seeking to improve access to VIPs and VIPs who want to use adaptive technologies.

An Interactive Qualifying Project (IQP) is an opportunity for Worcester Polytechnic Institute (WPI) students to examine how technology impacts and relates to modern day society. This is particularly important to us because we plan to pursue a technical occupation in the future.  This project deals with the use of adaptive technologies to enable visually impaired persons to enjoy literature.

Literature Review

Introduction

Many of this project’s objectives can be met through a review of the relevant literature in the United States. Much literature exists on the subject of visually impaired persons. A review of this literature provides us with an appreciation for the impairments we seek to minimize with technology. Adaptive technologies are continually evolving. We need to be well versed in current, emerging, and future technologies, their benefits and drawbacks, and their diffusion rates. Then we will be able to identify adaptive technologies that will minimize the impairments of VIPs and solve their unique problems. Accessibility standards are especially relevant to any improvements we make to Calibre’s Website. The application of Internet technologies in a way accessible to visually impaired persons requires adherence to these standards. Through studying the strengths and weaknesses of other organizations that seek to minimize the impairments of VIPs through the use of adaptive technology we can learn about the path Calibre should be taking to prepare for the future, both near and far. Finally, a quick review of statistics provided to us by our liaison will allow us to make some preliminary projections on the evolution of Calibre’s user base towards a more technologically savvy population.

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 not satisfactory 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 and we shall make use of them in this report.

Impairments

In this proposal we use ‘visually disabled people’ or ‘visually impaired persons’ to describe persons with a sight disability in general and the least severe case of vision impairment. A visually impaired person (VIP) may have difficulty reading or seeing blurred objects. 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 less than 20/200 or their field of view is less than 20 percent. Some legally blind persons can still make out shapes, colors, 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 recognizes 20/200 as the point when 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 colors that can often be extremely intense. People who were not born blind report that they are often 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?

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(Microsoft Encarta, 2000, “Blindness”).  Fortunately, this condition can be treated, and is done so in economically advanced nations.  Trachoma is a disease that can be transmitted through casual touch and other means.  It can cause blindness if not treated by antibiotics.  

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. 

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 of 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 not because of a lack of intelligence, they simply 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, institutionalized 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).  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 her limitations, but more importantly, understand what she is capable of.  Visually impaired persons are not incapable of doing all things, but simply at a disadvantage at doing some things.

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 non-disabled 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.

Adaptive 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 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, 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.

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.

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). Study after study reports that users will not read anything of length on a monitor. 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). 

Books on Tape

Currently audio books are 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. 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 tapes needs replacing.

Screen Readers

Screen readers are software or hardware and software combinations that convert text into synthesized speech. Microsoft (Gates, 2000), AT&T and other companies are working on technologies that will make voice synthesis virtually indistinguishable from the human voice within three years. 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 said person’s cooperation of course.

Voice Recognition Technology

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 then voice synthesis (Gates, 2000). It currently is nowhere near good enough 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 within the next ten years.

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 e-books are a confusing muck of publishers, authors, large book chains, independents, and competing technologies. Fortunately for the visually disabled, many corporations such as Microsoft, Random House Publishing, and Barnes and Noble see great promise in digital distribution and are throwing hundreds of millions of dollars into the mix. Why are so many companies spending so much money on something that has already failed? Simple. “According to IDC, consumer demand will push the market for online books, magazines, music, software and games to $275 billion in 2003” (XrML, 2000; para. 1).
Companies are deathly afraid that electronic books will prove to be the best thing since paperbacks came out in the 1930s and they will be left behind. Everyone wants to increase efficiency by cutting out the costs of printers, warehouses, and shipping (Kirkpatrick, 2000)

All the parties involved are looking to get a bigger piece 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 are eliminated they should receive a higher percentage. Random House, one of the world’s largest publishers, has offered to split their revenue fifty-fifty with their authors. Some authors are looking to cut out the publishers completely and self publish. 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 looking to cut out publishers and authors by selling electronic copies of digitally expired books (Kirkpatrick, 2000)

New startups such as Questia have raised hundreds of millions of dollars in capital. They seek to specialize in distribution of e-books and sport a dizzying array of payment plans.

Then there is the technology designed to prevent the major corporation’s worst fears from coming true and their books being pirated and freely distributed on the Internet like digital formats. Microsoft, Adobe, Glassbook, ContentGuard, and Gemstar-TV Guide International all have technologies that allow the secure distribution of e-books online (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 general public about the value of digital copyrights and the importance in ensuring security on the Internet. Also, 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 cooperation 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 content 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 uses 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 color pixels of red, green and blue. This effectively triples the screen resolution – which greatly increases readability. The font size is adjustable so those 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 favorite; it is the only eBook reader supported my 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 a thousand and pack to 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 CPU ID, hard drive, or 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 (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 obvious that eBooks are here to stay and that they are the wave of the future. 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.

Benefits

This technology can better 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 opening up new job opportunities.

It’s commonly thought that adaptive technologies 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 utilized that can improve perceived independence.

Computers with Internet access can greatly 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 opened up many jobs to disabled persons (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).

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 optimize 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.

Diffusion

Adaptive technology is becoming mainstream 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 websites.

Summary

Bill Gates (2000), Microsoft’s owner, sees 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 doing what they can 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 working on the accessibility problem. That Sun and Microsoft can find common ground on anything is a good sign for disabled people.

Bill Gates (2000): “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.”

Website Design

Effective designs must meet several key objectives: preliminary groundwork, accessibility, usability, implementation, and testing. The preliminaries of website 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.

Preliminaries

In addition to the standard requirements for website 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 organization, navigation, labeling and searching systems,

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

Research

Since good websites 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 brainstorm on 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 brainstorm further on possible site content and function (Rosenfeld & Morville, 1998; pp. 2-4 & 171). 

Action Plan Formulation

Researchers must categorize 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-centered design (Rosenfeld & Morville, 1998; pp.2-4).

Many of the issues and suggestions raised will relate to the organization and navigation of the information in a website, 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 concentrate on the information architecture of a site early on to ensure that users can efficiently find the information they seek and 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 prioritized? 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 organized 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 can 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).

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 Java and Flash and often specify images without ALT text. 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) 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. Booby can check for blatant errors in your coding, such as missing alt text, and indicate areas that need to be manually checked. If a Website complies with all priority one guidelines, it can display the Bobby Approved icon.

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 website 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 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 tomorrow there is much that can be done to improve its usability today through intelligent page, content, and site design.

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 to the latest and greatest 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 latest and greatest 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 minimize all other elements of a web page (navigation, advertisements, etc.) Of course, this rule does not hold true on a website’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. They are sick of waiting 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, color 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 Markup 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) expalins 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 website. 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 subsite 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 coloring for links is blue for unvisited 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.” 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 you might link to other useful sites, other sites will link to your site 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 your 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 your 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 you have 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 websites is credibility. Users have no good way to determine the credibility of a website so they end up judging it by its looks. Simplicity in design and rich content should be the goals of any website. 

Content Design

Content is the most important aspect of a website, “Usability studies show a fierce content focus on the part of users” (Nielsen, 2000; pp.100). It is the ‘big ideas’ that some websites 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 maximizes the advantages while minimizing 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 divine 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 editor 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.

· Emphasize important words to catch the user’s attention but avoid coloring 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 uses 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 colors 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 realize 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).

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: organization, navigation, labeling, 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).

Organization

A Website’s organization is the most important aspect of good site design. Its organization must be a reflection of the users’ view of the site and the tasks they wish to accomplish (Nielsen, 2000; pp. 203-213). Websites must be user-centered and not designer centered (Rosenfeld & Morville, 1998; pp. 6). A website should not be an avenue for master to express them-selves; users want to find content that interests them, not what interests the site’s designers. Since this organization 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.”

Organizational schemes follow two basic methods: exact and ambiguous (Rosenfeld & Morville, 1998; pp. 27-26). Exact organizational schemes are the easiest to implement and use but provide less functionality than ambiguous organizational schemes. Exact organizational schemes excel when users know what information they want, like a friend’s phone number from an alphabetical listing. However, when users have vague ideas regarding the information they want, ambiguous organization schemes surpass exact schemes. Research shows that users utilize the ambiguous subject searches in a library more than the exact author and title classifications. Encourage combinations of exact and ambiguous organizational 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 organize 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 emphasize the breadth of a site through a broad and shallow organization often confuse the user with a wide range of options. However, narrow and deep organizational structures will often frustrate a user in the number of actions required to reach the information they seek. Designers should favor 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 organizing homogenous content as opposed to a hierarchical approach that excels at organizing content into groups (Rosenfeld & Morville, 1998; pp. 41-45). Database organizational 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 organizational 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 organize 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. Organizing 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)

· Summarization (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)

Navigation

Navigation is the interface between the user and the organizational 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 (Nieslen, 2000; pp. 188) and ensure a consistent by using the same navigation elements and color 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 website 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 color 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 rage of options available at the current level while a depth perspective shows the levels above and below the current location. Some sites emphasize 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 emphasize 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).

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 utilize 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 subsites or groups (Nielsen, 2000; pp. 230-236).

A search destination page is a page that a user links to from a search results page. Websites 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. Write URLs in simple, short, lowercase, plain language. Word-of-mouth is a major form of website publicity. Therefore, for example, alias both www.calibre.org.uk and calibre.org.uk to your web server, as speaking ‘www’ is awkward. Changing URLs renders bookmarks or links from other sites useless. Do not hassle your 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 (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. 

Testing

Testing a website 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 website 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 along with any comments or suggestions they may have. 

After the site has 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 analyzed 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.

Site Launch

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

Organizations for the Blind and Visually Impaired
Today countless organizations 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 organizations have an eye towards the future as far as how adaptive technologies may improve the lives of  visually impaired persons or improve services to them. These organizations range from library or “talking book” providers such as Calibre, to numerous schools for the blind which 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 organizations 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 organizations which 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 organizations work in conjunction with the World Blind Union. Each national organization 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 website. (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 organization 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 centers emerging in the United States during the past decade. The work and focus of such centers as Blind Inc. in Minneapolis, Minnesota, is a telltale sign of just how crucial new technologies are to improving the quality of life for visually impaired people. Not only are the trainees learning 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 synthesizers, 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 which 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 centers such as Blind Inc. began opening in the late 1980’s and have spread throughout the country. While their services have greatly 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 organizations 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 website 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 person’s 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 specialized by many organizations worldwide. 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 both fiction and non-fiction, as well as 70 magazine subscriptions. The library sends out a catalog of new books every two months to those signed up for the service. Patrons 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 specialize 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 have continued this service successfully ever since. The purpose of this project will be to lay a foundation on which Calibre can improve on these services down the line. 

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 website approved for disabled access. (listeningbooks, 2000). 

Vocaleyes is an audio-description company 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 in the art of 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 catalog 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 has its eyes towards 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 figures 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 dollars 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 complexion 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 prioritize digital talking-book features

2. Simulate a digital talking-book using a personal computer

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

4. When the book simulation is stable, make it available to evaluators worldwide

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

6. Select an acceptable copyright protection system

7. Design or select digital mastering and playback systems

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

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

10. Build multiple prototypes

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

Implementation Phase

12. Narrow player and media choices by selection via decision matrix
13. Design and test catalog access ordering system
14. Design and test circulation and inventory management software for libraries
15. Design and test software for international lending
16. Evaluate player manufacturers and communications providers 
17. Operate digital and cassette systems simultaneously 
18. Begin full-scale production and deployment of digital equipment
19. Establish a method for continuous patron evaluation of the new system
20. Establish a method for continuous evaluation of infrastructure
In summary, this outline indicates the large amount of effort the NLS plans on putting forth 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 looking for 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 the 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 direction the organization is already planning on taking 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 look into 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 look into their contributions 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 prioritize 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 battle 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 greatly 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 also looking to identify and work with local authorities and organizations on negotiating funding for their program. 

As one can see, library service 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.

Calibre Cassette Library

At A Glance

Calibre is located in Aylesbury, Bucks in the UK and has been in operation for over 25 years.  It is a registered charity organization that supplies books on cassettes to the print disabled, for whatever reason.  There are about 1.7 million visually impaired people (VIP) in the UK, a third of whom are registered with Calibre.  They have over 6,000 audio books to offer to their members and aim to increase this number to 8,200 by the year 2009.  

Resources

Currently, the cost to Calibre for each patron is about £35, but there is no charge to the patron for this service (Calibre, http://www.calibre.uk.org/calibre7.htm).  The main source of money for Calibre is from donations.  They charge users only for specially requested catalogues.  Any other services are free of charge.  Calibre also receives some discounts from organizations that will give them.  The delivery of recorded materials is free to Calibre under the ‘Articles for the Blind’ system.  The user needs to only send back their materials in the same box it came in using a supplied address card.  Materials are mostly older books which have their copyright expired, or materials that publishers have generously donated use of to Calibre.  

The Future

Calibre hopes to grow in the coming years (Palmer, 1999).  To do this, they plan to use up and coming 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 with this are to decide which media to use, how available will they be to Calibre’s user base, and how quickly these services will become useful.  

Currently, Calibre’s user base is largely computer illiterate (Wisdom, 2000).  Only 17% of its members have computers.  This is expected to change in the following years.  80% of Calibre’s users are over 50 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 to indicate though that in the future, the percent of 50+ people who can use computers will increase dramatically.  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 in a database sometime in the future, or compact disk, though Calibre is hoping to move away from media such as compact disk (CD) or cassette that could 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 to that is widely available.  Currently, this is the standard audiocassette.  It is easy to use, inexpensive, and playback equipment is widely available.  Other positive qualities of this medium are that it can be stopped and started again in the same spot quite easily and playback equipment for them are easy to use.  On the other hand, media such as CDs are also widely available, but they are difficult to stop/start in the same place, and often, players can be difficult to use, especially when they have small buttons (as many do).  In the future, it is expected that new digital media will be common household items and compressed audio files could be easily distributed to members through use of the Internet or other electronic distribution.

What makes Calibre special?

There are currently many other organizations in the UK that 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 titles to choose from

· They can play the books on equipment with which they were familiar before they became unable to read standard print

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

· Calibre replaces books promptly after the previous ones are returned

· They always receive a friendly reception when they ring up

· The newsletter keeps them in touch with Calibre, 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 with many other organizations use).

Distribution and Audio Book Selection

Commonly, a user of Calibre is allowed to have 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.

Future Goals

Calibre is currently a small organization and wishes to be more of a 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, there is very little new material that Calibre has the right to distribute; only through the cooperation of publishers can this change.  

In the near future, Calibre would like to be able to have their members do many things online, thereby making their lives 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 feature.

Internet Accessibility 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 (this helps us predict)

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 have 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 …, 2000).  

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.

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 exactly guessed.  Fortunately, a good estimate is that 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, 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.

Access of the Internet by Senior Citizens

The markedly high rate of growth of senior accessing the Internet 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 websites such as seniornet.com and aarp.com enable  “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)

The reason why there are increased efforts to get the elderly to engage in online purchasing is that they are more likely to buy things.  Studies show that “45- to 64-year-old Internet users are more likely than other age groups to own fax and copy machines, large-screen TVs, and satellite dishes” (Cyberatlas, Demographics …, 2000).  Furthermore, the age group generally has more credit cards and uses them more often.  There can be no better reason for developers to target the 45+ age group.  

Calibre and the Internet

In a few years, it seems that the Internet will serve as a very good distribution medium for Calibre’s materials.  The associated legal issues must be looked into, but it 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 use them currently, though there can be many other uses for it other than distribution of audio books.  These include on-line book requests and live chat and message boards.  As newer and better accessibility technology is come out each year, VIPs become more free and capable of self-sufficiency.  

Methodology

The completion of our project demands that we pursue several avenues: We need to gather further information on the Calibre Cassette Library and their clients, as well as other similar organizations. We will conduct further research into information technologies that may benefit visually impaired persons. We need to study implementation and usability testing of websites. We need information on U.K. legislation pertinent to visually impaired persons. As this information is collected and analyzed we will move towards determining the future state of Calibre’s user base, designing and launching an improved website, and providing recommendations and timelines for future technologies.

We will begin by familiarizing ourselves with the staff of the Calibre Cassette Library and identifying persons to include in two planning groups: a website improvement group and a future technologies group. The groups may or may not vary in their membership. The purpose of these groups will be to assist and direct the project. Along with identifying these groups, the first few days will also allow us to meet the various persons that we will need to work closely with on a day-to-day basis. An example of a person that we will need to work with daily is the person who will likely be responsible for maintaining the website after our departure, Mike Beales.
We will conduct research aspects of the project continuously. We shall seek the assistance of various Calibre employees and volunteers as appropriate. For example, we would appreciate assistance in identifying and locating relevant legislation.

Next, we will begin gathering information on Calibre’s clients. We will identify clients for participation in focus groups either through phone interviews or through Calibre. We will attempt to select two groups: one technologically savvy, preferably with computer experience and the other technologically inexperienced or unknowledgeable. These groups will likely represent different age groups as well, with the technologically well-informed group being younger. We will ask the groups to accomplish several tasks:

· Brainstorm answers to two questions: “What do you dislike about books on tape?” and “What do you like about books on tape?”

· Generate other topics to discuss their likes and dislikes. Topics may be other media such as large print and CDs, the Internet, and Calibre’s services.

· Separate the topics into logical groups. Such as media, Internet services, and Calibre’s services.

· Consider the characteristics of each group. Example characteristics for a media group would be book marking, ease of use, and audio quality.

· Rank the items in each group for each characteristic.

· Brainstorm a “wish list” of improvements to Calibre’s services.

We intend to conduct these focus groups as early as possible, preferable the end of the first week. The technologically savvy focus group will be conducted first, followed by the technologically inexperienced group. The results of each group could then be considered over the weekend and selected members form each group asked to return for a combined focus group the following week, preferably on Tuesday. Individuals for the second focus group will be selected based on their participation in the first focus group and their availability. The purpose of the combined focus group is to share ideas and concerns that will likely vary widely between the groups. The group will be asked to consider several tasks for each topic from the previous week:

· Validate the likes and dislikes of each topic.

· Determine the benefits and drawbacks of items on the wish lists.

· Prioritize the various items according to user preference.

The topics covered in the focus groups and the status of our research initiatives will be presented to the applicable planning group. We will ask the planning groups to consider several tasks during their first meeting:

· Define several goals.

· Identify client groups.

· Construct a service/feature/improvement wish list.

A second meeting of the planning groups will seek to accomplish the following objectives:

· Prioritize the results of the first meeting.

· Consider the organization of the items.

· Formulate a plan of attack.

Once the website planning group has come to a consensus concerning the issues put before it, web site implementation will move forward. Francis will be the primary designer from the WPI contribution due to his familiarity with pertinent technologies such as database and server software. He will work daily with a member of the Calibre staff in the construction of the site to ensure that this person will be intimately familiar with and can easily maintain the technical aspects of the site. Various appropriate software and hardware solutions will be considered and tested when possible. At the moment, more research and the results of the early planning group meetings are required before solutions can be identified. Site administration tools for updating the site content will be tested by the appropriate members of the Calibre staff and will be easy to use and require only web browser and form skills.  In the mean time, Glenn will be doing research on other organizations within the UK that offer services similar to Calibre’s.  James will be doing research on relevant legislation and technology diffusion in the UK. 

After a fully functional website prototype has been completed, usability testing will commence. Currently, we need further research to determine the best way to proceed with this testing. However, it will require several Calibre clients and will be conducted by all WPI team members. Theoretically, improvements will be made on a daily basis to the site and several generations will be tested until a satisfactory website results.
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Appendix A:  Calibre

“The aim of Calibre is to improve the quality of life of blind, partially sighted and print disabled people of all ages by providing a free postal library of unabridged recorded books in a format that can be played back on a commercially available listening device.”
– Vision Statement, Calibre Cassette Library’s 1999 Corporate Business Plan

General Information

Calibre has been in operation for 25 years, and constantly strive to improve their services to the print disabled (PD) throughout the UK and, someday, beyond.  It is a registered charity and offer their services free of charge to those in need.  It is through Calibre’s generosity, expansive library (over 6,000), friendly service, prompt and convenient delivery, familiar medium, and helpful newsletter that they remain an active and growing organization.

Location/Contact Information

Calibre - the cassette library of recorded books

New Road

Weston Turville

Aylesbury

Bucks

HP22 5XQ

Telephone 01296 432339

Fax 01296 392599

email name@calibre.org.uk

website www.calibre.org.uk

Media

Calibre currently offers their audio books in the form of standard cassette tapes.  Many of Calibre’s members find this to be an ideal medium because of its ease of use and widely available playback machines.  Almost everyone has a cassette player.  Such is not the case for other media.  Most other organizations that aid visually impaired people (VIP) require the user to have specialized cassette players that can read cassettes with more than two tracks.  The main reason for this is that these alternate cassettes can play back for much longer; they can play two or three times longer using the same cassette.  This results in fewer cassettes needed to record the same length of speech, fewer tapes to flip, and less costly delivery. (Palmer, 1999)  

Unfortunately there are also disadvantages to non-standard cassettes.  They are more difficult to use because of their additional abilities.  Often VIPs cannot tell which side has to go which way and in which direction…thereby becoming confused and frustrated with their tapes.  Most people do not have these special cassette players and it is costly for people to get them.  Finally, these cassettes are simply not preferred by most visually impaired people (most of whom are elderly).

The standard cassette shares many of the same faults as their multi-track cousins.  Cassettes in general are prone to wear and tear, and ultimately failure.  It could be costly to replace audio books and to maintain a library   Before cassettes fail, their sound quality often diminishes, and this could be a deterrent to listening to a book at all.  Cassettes are often difficult to distribute because a single audio book could take many cassettes to record.  They are fragile and require sturdy packaging, safe storage space, and keeping track of them could prove difficult.

Alternatives to standard cassettes are digital media, which come in many current and emerging forms.  Compact disks (CD) are a possibility.  They are easier to distribute, maintain, reproduce and last longer.  Unfortunately, they are not a preferred medium because they are more difficult to stop and start again later at the same place.  Also, most CD players are not designed to be as easy to use, they often have more complicated features than cassette players, buttons are smaller, and the buttons are more difficult to see.

Other digital media types such as compressed digital audio can be distributed over the Internet to be played on computers.  In the future devices such as portable digital audio players will become more common, as will text readers, so these are all viable alternatives to the standard cassette, and in fact, Calibre could one day bypass using media such as cassettes or CDs and simply distribute online.  This, of course, would not be in the next few years, as Internet penetration in the UK and most of the world is not adequate for such a system to prove effective.

Members/Demographics

A staggering 80% of Calibre’s members are over 50 years old (Palmer, 1999).  This has certain implications to it.  First of all, people in this age range are often resistant to newer technologies, not seeing why if a current system works just fine, a new one is needed.  This also means that digital and online distribution of Calibre’s talking books is not a good idea for many years to come.  

Another reason why Internet distribution would be a bad idea is that only about one third of the UK’s population has Internet access, and about a third of that are people that fit into the major age group of Calibre’s members.  Fortunately, these numbers are projected to go up in just a few years, so Calibre should prepare for this accordingly (Palmer, 1999).

In addition to the age group of Calibre’s members, it should be noted that up to one-third of Calibre’s members are print disabled without being visually impaired.  This could be due to such conditions as Dyslexia.  Many other organizations that offer talking book services do not extend this service to the non-visually impaired print disabled, or offer their services at a greater price to them.

Resources/Funding

Calibre is a charity organization that does not charge anything for its services.  Though it’s services cost £35 per year, its members do not have to pay any kind of subscription charge.  The only charge that they do have is for members who request a copy of Calibre’s catalogue in any other format but audiocassette.  Calibre’s major source of revenue is through donations.  Most other organizations similar to Calibre have some sort of subscription charge for their services.  

The lack of a subscription fee is a major attraction to many PD people due to their financial constraints.  Calibre hopes to be able to continue providing this service without cost to users so that as many people as possible may access their resources.

Calibre Compared to other Organizations

The Royal National Institute for the Blind (RNIB) offer services that are similar to Calibre’s, though their library is over 10,000 talking books.  Unfortunately, they have a charge of £55+ per year and do not offer their services to all print disabled people, only to the legally blind (20/200 vision or worse).  Another difference between Calibre and the RNIB is that the RNIB uses six track cassettes as their main media to hold talking books.  The only type of books which they do offer in standard cassette format are some non-fiction works.

An organization that does not distribute talking books, but offers services in the form of Braille books is the National Library for the Blind (NLB).  They have worked jointly with Calibre in the past, most notably in creating a leaflet called “Carry on Reading” which was a tremendous success.  Calibre currently has very good relations with the NLB and hopes to work with them in the future.

Listening Books is a charity organization that offers their talking books for a subscription fee of £50 a year (though their expenses are probably higher).  In 1998 they began to offer a new service of standard commercial cassettes on top of their service to people hospital-bound.  Calibre is currently looking into closer relations with Listening Books.

For those who want to listen to more current materials, there is the Talking Newspapers Association (TNAUK) that offers a talking service for national newspapers.  They not only provide such services but also co-ordinate efforts of many similar independent organizations.  Their service is available to all VIPs and PDs, but PDs must pay for postal charges.  They offer their services on both CDs and compact cassette.  Calibre might  cooperate with TNAUK in the future, especially if they remain in financial danger.

Share the Vision (STV) is a group of libraries that work together to ensure there are adequate alternative format providers in the UK.  They have had success in fostering a national computer database of alternative reading formats.  Calibre has been included in this program.  STV is also currently working on a project to enable inter-library loaning.

Personnel

John Palmer, Director of Operations

Linda Downey, Director’s Deputy

Diana Clark - Head of Member Services

Mike Beales - Computer Manager

Janice Speck - Head of Circulation

Terry Taylor - Fundraising Officer

Christine Ronaldson - responsible for copyright and cataloguing

Sheila Perrin - Linda's PA and responsible for the children's library

Simon Winslade - Head of cassette digitization
Elizabeth Twining - Publicity Officer

Calibre’s Future

Calibre is optimistic for improving its services in the future.  Some relevant things that Calibre seeks to accomplish:

· Gain greater “market penetration” so that Calibre will be a major resource to social workers who wish to aid the visually impaired or print disabled.

· Increase awareness of up and coming technologies as well as what is currently available.  It is through better use of IT that Calibre expects to remain in operation in the future, not by having warehouses of volunteers.

· Outsourcing to digitize their cassette library

· Gaining relationships with publishers with would allow Calibre to easily get the permission to record newer books to make available to their users.

· Information on methods to get new members.  This includes the following:

· Gain access to a helpful website writing source that will help provide an informative website to visitors

· The ability to have online membership applications

· Online catalog browsing and selection ability

· An online message forum or suggestion box

· Online donations abilities

· Gain technical knowledge on simple digital voice recorders for the use of voice recorders, and Internet delivery systems for digital media

· Gain sponsorships and donations so that they may continue their free service

Appendix B: Interviews

Dale Snyder 

Interview on December 1, 2000 at 12:45 P.M.

Our interview with Dale Snyder was originally intended to gather information on the steps that WPI took to aid Michael Gorse at WPI.  She was not at WPI when Michael first came to WPI so that we may learn of what he is capable of or what changes WPI had to make for him, she did have many sources and topics of interest that she shared with us.

On campus:

Library

· We have a Kertzwiel reader, we should ask Michael to show us how he uses it and what he likes/dislikes about it

Michael Gorse:

· He is pretty self-sufficient and requires minimal adaptive technology from WPI

· He is actually in the process of programming accessibility software of his own 

Ahead:

· This organization helps disabled students with technologies

Recording for the Blind and & Dyslexic:

National headquarters


20 Roszel Road


Princeton, NJ 08540


609-452-0606

· This organization has a huge (78,000 volume) library of audio books (largest in the world it claims) 

· They use 4-track tape players to contain more information on their tapes

· They allow books to be borrowed for one year (members also borrow the tape players)

· We might look into how they afford all of this

· E-text

· Custom recording service

· Scholarships

· We definitely want to give them a call at least to investigate how they work

Mobility International

· They have information on what countries offer what services, ect.

· We should definitely contact them and get information on the UK

Campus center:

· Jim McLaughlin is in charge of it, we should see how it will be accessible to the blind

Dyslexia: 

· This is often associated with the same problems that the blind have as far as reading goes.

Mass Vocational Rehab (Boston, MA):

· We might want to visit them to see what services they offer.

Problems with VRT (technology)

· They take a while to train and are more expensive as they improve.

Worcester Consortium of Colleges:

Quinsigamond Community College (Worcester, MA)

· They have an Extensive Learning Center and could be a good resource to look into what kind of adaptive technologies people are currently using (not exactly what we are doing, but could give us some good ideas)

· Head is Marsha (Dale cold not remember her last name)

Worcester State College


· Member of the consortium that also offers many services

Matthew Celona

Informal Interview, Worcester Public Library, Talking Books section

Conducted on Saturday, December 2, 2000, at the Worcester Public Library.

· Federally Funded organization.

· Library of Congress supplies tapes and means to distribute.

· Works in conjunction with the Perkins School for the Blind in Watertown, MA

· Perkins handles the North and South Shores, WPL handles Central MA.

· Perkins has a program to provide members with 4-track players (the major format for both organizations)

· WPL at least also uses "Flexidisks" to store media.

· Most of their clientel get their materials through nursing homes or other social workers.

· It is wideley known to these groups that the Talking Books section exists.

Services of the WPL:

· Scanning in of magazines for people to listen to

· Scanners

· Screen readers (JAWS, and one other one at least)

· Federal government puts out a catalog of the new tapes every month and one for the year.

· Avalable in Braille and Large Print.

· A few videos that have talking over them so people know what is going on.


WPL uses a filing system called "Reads" provided by NLS/BPH, but is in the process of converting to a new format.

· The WPL used to have many more patrons to it's Talking Books section before the move (because of the difficulty of getting to their temporary site)

· Further contacts:

· Michael Howard (head of the department?)

· Jim Isad (head of circulation)


· A good time to call would be during the week day

· About four or five in 300 4-track cassettes that come in are bad. (About 11%)

Problems:

· Many users cannot tell which tapes are which, though they do have Braille, not everyone can read them.

· Operation of the 4-track player can be confusing (b-directional tapes) because of the extra switch.

Bill Hill

Microsoft, Researcher

Email interview.

Hi Francis:
See responses below. Hope this helps. Dina should be your contact on future accessibility issues.
 

best wishes,
 

bill
-----Original Message-----
From: Francis Barnhart [mailto:francis@wpi.edu]
Sent: Sunday, December 03, 2000 11:20 AM
To: Bill Hill
Subject: Use of MS Reader by disabled persons.

Mr. Hill,
I am a student of Worcester Polytechnic Institute in Worcester, Massachusetts. WPI requires a project that deals with the interaction between technology and society. For my project two other students and I are going to be making some recommendations to the Calibre Cassette Library regarding future technologies that will be relevant to distribution of talking books to the visually impaired in the U.K.
I certainly see a lot of potential in what Microsoft is doing with its Reader software. I like the adjustable font sizes, but I question whether the largest font size is large enough. Also, I know that dyslexic people often read text that varies the color of the words: blue black red green … This makes it easier for them to focus on the individual words. Would Microsoft consider implementing such features?
[Bill Hill] I agree we probably need even larger options
The different colored text is interesting and I will forward your mail to the right folks in the group 
I am also curious as to the possibilities of combining the Microsoft Reader with voice synthesis technology. I noticed from Bill Gate’s remarks to the Sensory Access Foundation of San Jose, California on March 10, 2000 he expects voice synthesis to become virtually indistinguishable from human speech in the next three years. The next step would be to combine MS Reader with voice synthesis technology. You’d get the benefits of a small distribution media (300k) and the quality of larger sound media. I am uncertain as to what the hardware requirements would be for a player/reader using such a combination. 
[Bill Hill] We already have text-and-speech sunchronization with existing auiod, voice synthesis is working to speak the commands for blind people and WILL be extended for whole texts, no question. I've already seen prototypes.Timeframe until shipping, I can't say, but asap. We are working with the associations for the blind in the USA on this issue. You may also have noticed an announcement of a Braille Reader by Pulsedata. We are very, very engaged on accessibility issues.
I am also curious about an alternative distribution model (as opposed to the two copy of reader software limit). What about allowing something similar to site licenses? So members of a talking book library would be the only one’s allowed to read the publications. This could of course have applications to regular companies as well, who may wish to purchase a digital copy of a book for their employees to use and don’t want to manage 300 separate copies. 
[Bill Hill] We don't like the limit of two either. Blame the publishers, who insisted on that restriction in the first instance. I think it'll eventually be relaxed to a more sensible figure. A different model for libraries is already part of our thinking. 
In addition I want to raise two questions regarding the security of the Reader. What is to stop people from copying the entire text into a text file? Or taking screen shots of every page?
[Bill Hill] You can't copy the entire text, except a page at a time. You could take screen shots of every page, but unless you OCR'd them (and ClearType actually makes OCR harder - quite by accident) you'd end up with big files.
 

But then - what's to stop somone taking an entire printed book, cutting off the spine, dropping it in a sheet-fed OCR, and having a 99% accurate version in about half an hour - which would actually be quicker than either of those methods? Our goal was to make eBooks as secure as paper (just AS secure, not more secure). 
Any insight that you could provide into these issues would be much appreciated.
Sincerely,
Francis Barnhart
francis@wpi.edu
WPI Class of 2002
 
http://www.wpi.edu/
http://www.calibre.org.uk/
 
 

Appendix C: W3C Accessibility Checklist

W3C Checklist of Checkpoints for Web Content Accessibility Guidelines 1.0

   This version:

          http://www.w3.org/TR/1999/WAI-WEBCONTENT-19990505/full-checklis

          t

          (plain text, postscript, pdf)

   This document is an appendix to:

          http://www.w3.org/TR/1999/WAI-WEBCONTENT-19990505
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          http://www.w3.org/TR/WAI-WEBCONTENT

   Editors:

          Wendy Chisholm, Trace R & D Center, University of Wisconsin --

          Madison
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          -- Madison

          Ian Jacobs, W3C

   Copyright © 1999 W3C (MIT, INRIA, Keio), All Rights Reserved. W3C

   liability, trademark, document use and software licensing rules

   apply.

     _________________________________________________________________

Abstract

   This document is an appendix to the W3C "Web Content Accessibility

   Guidelines 1.0". It provides a list of all checkpoints from the Web

   Content Accessibility Guidelines 1.0, organized by concept, as a

   checklist for Web content developers. Please refer to the Guidelines

   document for introductory information, information about related

   documents, a glossary of terms, and more.

   This list may be used to review a page or site for accessibility. For

   each checkpoint, indicate whether the checkpoint has been satisfied,

   has not been satisfied, or is not applicable.

   A list version of the checkpoints is also available.

   This document has been produced as part of the Web Accessibility

   Initiative. The goal of the WAI Web Content Guidelines Working Group

   is discussed in the Working Group charter.

Status of this document

   This document is an appendix to a document that has been reviewed by

   W3C Members and other interested parties and has been endorsed by the

   Director as a W3C Recommendation. This is a stable document and may be

   used as reference material or cited as a normative reference from

   another document. W3C's role in making the Recommendation is to draw

   attention to the specification and to promote its widespread

   deployment. This enhances the functionality and universality of the

   Web.

   A list of current W3C Recommendations and other technical documents

   can be found at http://www.w3.org/TR.

   This document has been produced as part of the Web Accessibility

   Initiative. The goal of the Web Content Guidelines Working Group is

   discussed in the Working Group charter.

   Please send comments about this document to wai-wcag-editor@w3.org.

     _________________________________________________________________

Priorities

   Each checkpoint has a priority level assigned by the Working Group

   based on the checkpoint's impact on accessibility.

   [Priority 1]

          A Web content developer must satisfy this checkpoint.

          Otherwise, one or more groups will find it impossible to access

          information in the document. Satisfying this checkpoint is a

          basic requirement for some groups to be able to use Web

          documents.

   [Priority 2]

          A Web content developer should satisfy this checkpoint.

          Otherwise, one or more groups will find it difficult to access

          information in the document. Satisfying this checkpoint will

          remove significant barriers to accessing Web documents.

   [Priority 3]

          A Web content developer may address this checkpoint. Otherwise,

          one or more groups will find it somewhat difficult to access

          information in the document. Satisfying this checkpoint will

          improve access to Web documents.

   Some checkpoints specify a priority level that may change under

   certain (indicated) conditions.

Priority 1 checkpoints

   In General (Priority 1) Yes No N/A

   1.1 Provide a text equivalent for every non-text element (e.g., via

   "alt", "longdesc", or in element content). This includes: images,

   graphical representations of text (including symbols), image map

   regions, animations (e.g., animated GIFs), applets and programmatic

   objects, ascii art, frames, scripts, images used as list bullets,

   spacers, graphical buttons, sounds (played with or without user

   interaction), stand-alone audio files, audio tracks of video, and

   video.

   2.1 Ensure that all information conveyed with color is also available

   without color, for example from context or markup.

   4.1 Clearly identify changes in the natural language of a document's

   text and any text equivalents (e.g., captions).

   6.1 Organize documents so they may be read without style sheets. For

   example, when an HTML document is rendered without associated style

   sheets, it must still be possible to read the document.

   6.2 Ensure that equivalents for dynamic content are updated when the

   dynamic content changes.

   7.1 Until user agents allow users to control flickering, avoid causing

   the screen to flicker.

   14.1 Use the clearest and simplest language appropriate for a site's

   content.

   And if you use images and image maps (Priority 1) Yes No N/A

   1.2 Provide redundant text links for each active region of a

   server-side image map.

   9.1 Provide client-side image maps instead of server-side image maps

   except where the regions cannot be defined with an available geometric

   shape.

   And if you use tables (Priority 1) Yes No N/A

   5.1 For data tables, identify row and column headers.

   5.2 For data tables that have two or more logical levels of row or

   column headers, use markup to associate data cells and header cells.

   And if you use frames (Priority 1) Yes No N/A

   12.1 Title each frame to facilitate frame identification and

   navigation.

   And if you use applets and scripts (Priority 1) Yes No N/A

   6.3 Ensure that pages are usable when scripts, applets, or other

   programmatic objects are turned off or not supported. If this is not

   possible, provide equivalent information on an alternative accessible

   page.

   And if you use multimedia (Priority 1) Yes No N/A

   1.3 Until user agents can automatically read aloud the text equivalent

   of a visual track, provide an auditory description of the important

   information of the visual track of a multimedia presentation.

   1.4 For any time-based multimedia presentation (e.g., a movie or

   animation), synchronize equivalent alternatives (e.g., captions or

   auditory descriptions of the visual track) with the presentation.

   And if all else fails (Priority 1) Yes No N/A

   11.4 If, after best efforts, you cannot create an accessible page,

   provide a link to an alternative page that uses W3C technologies, is

   accessible, has equivalent information (or functionality), and is

   updated as often as the inaccessible (original) page.   

Priority 2 checkpoints

   In General (Priority 2) Yes No N/A

   2.2 Ensure that foreground and background color combinations provide

   sufficient contrast when viewed by someone having color deficits or

   when viewed on a black and white screen. [Priority 2 for images,

   Priority 3 for text].

   3.1 When an appropriate markup language exists, use markup rather than

   images to convey information.

   3.2 Create documents that validate to published formal grammars.

   3.3 Use style sheets to control layout and presentation.

   3.4 Use relative rather than absolute units in markup language

   attribute values and style sheet property values.

   3.5 Use header elements to convey document structure and use them

   according to specification.

   3.6 Mark up lists and list items properly.

   3.7 Mark up quotations. Do not use quotation markup for formatting

   effects such as indentation.

   6.5 Ensure that dynamic content is accessible or provide an

   alternative presentation or page.

   7.2 Until user agents allow users to control blinking, avoid causing

   content to blink (i.e., change presentation at a regular rate, such as

   turning on and off).

   7.4 Until user agents provide the ability to stop the refresh, do not

   create periodically auto-refreshing pages.

   7.5 Until user agents provide the ability to stop auto-redirect, do

   not use markup to redirect pages automatically. Instead, configure the

   server to perform redirects.

   10.1 Until user agents allow users to turn off spawned windows, do not

   cause pop-ups or other windows to appear and do not change the current

   window without informing the user.

   11.1 Use W3C technologies when they are available and appropriate for

   a task and use the latest versions when supported.

   11.2 Avoid deprecated features of W3C technologies.

   12.3 Divide large blocks of information into more manageable groups

   where natural and appropriate.

   13.1 Clearly identify the target of each link.

   13.2 Provide metadata to add semantic information to pages and sites.

   13.3 Provide information about the general layout of a site (e.g., a

   site map or table of contents).

   13.4 Use navigation mechanisms in a consistent manner.

   And if you use tables (Priority 2) Yes No N/A

   5.3 Do not use tables for layout unless the table makes sense when

   linearized. Otherwise, if the table does not make sense, provide an

   alternative equivalent (which may be a linearized version).

   5.4 If a table is used for layout, do not use any structural markup

   for the purpose of visual formatting.

   And if you use frames (Priority 2) Yes No N/A

   12.2 Describe the purpose of frames and how frames relate to each

   other if it is not obvious by frame titles alone.

   And if you use forms (Priority 2) Yes No N/A

   10.2 Until user agents support explicit associations between labels

   and form controls, for all form controls with implicitly associated

   labels, ensure that the label is properly positioned.

   12.4 Associate labels explicitly with their controls.

   And if you use applets and scripts (Priority 2) Yes No N/A

   6.4 For scripts and applets, ensure that event handlers are input

   device-independent.

   7.3 Until user agents allow users to freeze moving content, avoid

   movement in pages.

   8.1 Make programmatic elements such as scripts and applets directly

   accessible or compatible with assistive technologies [Priority 1 if

   functionality is important and not presented elsewhere, otherwise

   Priority 2.]

   9.2 Ensure that any element that has its own interface can be operated

   in a device-independent manner.

   9.3 For scripts, specify logical event handlers rather than

   device-dependent event handlers.   

Priority 3 checkpoints

   In General (Priority 3) Yes No N/A

   4.2 Specify the expansion of each abbreviation or acronym in a

   document where it first occurs.

   4.3 Identify the primary natural language of a document.

   9.4 Create a logical tab order through links, form controls, and

   objects.

   9.5 Provide keyboard shortcuts to important links (including those in

   client-side image maps), form controls, and groups of form controls.

   10.5 Until user agents (including assistive technologies) render

   adjacent links distinctly, include non-link, printable characters

   (surrounded by spaces) between adjacent links.

   11.3 Provide information so that users may receive documents according

   to their preferences (e.g., language, content type, etc.)

   13.5 Provide navigation bars to highlight and give access to the

   navigation mechanism.

   13.6 Group related links, identify the group (for user agents), and,

   until user agents do so, provide a way to bypass the group.

   13.7 If search functions are provided, enable different types of

   searches for different skill levels and preferences.

   13.8 Place distinguishing information at the beginning of headings,

   paragraphs, lists, etc.

   13.9 Provide information about document collections (i.e., documents

   comprising multiple pages.).

   13.10 Provide a means to skip over multi-line ASCII art.

   14.2 Supplement text with graphic or auditory presentations where they

   will facilitate comprehension of the page.

   14.3 Create a style of presentation that is consistent across pages.

   And if you use images and image maps (Priority 3) Yes No N/A

   1.5 Until user agents render text equivalents for client-side image

   map links, provide redundant text links for each active region of a

   client-side image map.

   And if you use tables (Priority 3) Yes No N/A

   5.5 Provide summaries for tables.

   5.6 Provide abbreviations for header labels.

   10.3 Until user agents (including assistive technologies) render

   side-by-side text correctly, provide a linear text alternative (on the

   current page or some other) for all tables that lay out text in

   parallel, word-wrapped columns.

   And if you use forms (Priority 3) Yes No N/A

   10.4 Until user agents handle empty controls correctly, include

   default, place-holding characters in edit boxes and text areas.

Appendix D:  Work Plan

	
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7

	Meet and Greet Calibre
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Review Proposal with personnel
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Focus Groups with Calibre Clientele
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Reorganize Focus Groups
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research British Legislation
	 
	 
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research other British organizations such as RNIB
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Work on potential website design
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Usability studies of website design
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Finalization of website design
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Planning groups
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lit Review
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Draw up list of useful technologies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gather feedback on ideas from both Calibre and Clientele(VIPs)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Begin work on organizing presentation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Work on final report
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Practice Presentation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Proofread report
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PRESENTATION
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