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1.
Introduction

The traditional analogue-based production processes for documents in Braille, large print and audio have been separate, without the scope for savings through co-ordinated production techniques.  As production processes have been digitised, and the eText format has been introduced, producers have been slow to take advantage of convergence through digitisation.  The lag of convergence behind digitisation has been understandable, since convenient software-based tools and techniques were not available, and all stakeholders were not harmonized.  

Demand outstrips supply in Australia for learning materials in accessible formats required by post-secondary students.  As well as the direct affect on students and tertiary institutions, which is the main topic of this forum, this demand-supply imbalance has flow-on affects such as the paucity of Braille books and magazines produced for consumption by blind adults.  Meanwhile, the learning materials are becoming more complex to produce, and a multiplicity of skills by production staff are required.

This national forum on Accessible Tertiary Materials is a valuable initiative by HREOC, to identify the key issues, bring stakeholders together, and develop feasible solutions.  I propose that it is time for a paradigm shift in Australia.  It is time to commit energy and resources to a radical overhaul of production techniques.  However, the accessible format producers cannot do it alone.  They need the co-operation and participation of other stakeholders: content creators, publishers, copyright holders, tertiary institutions, lecturers, governments, etc.

The Instructional Materials Accessibility Act (IMAA), recently introduced into Congress, may prove to be extremely beneficial beyond the United States, driving the development of tools and techniques to exploit the power and flexibility of XML, and setting up a framework for stakeholder co-ordination.  It may not be optimal to advocate for an Australian version of the law, but certainly it will be beneficial to focus on the outcomes of the law and to transfer the benefits to Australia.

· Section Two briefly reviews the accessible formats, and the traditional approaches to their production;

· Section Three describes the DAISY system, “A Better Way to Read”;

· Section Four describes the single source model, based on the Extensible Markup Language (XML);

· Section Five briefly reviews international developments; and

· Section six discusses the harmonisation of stakeholders in Australia.  

The DAISY system offers students enhanced reading utility.  It revolutionises the reading experience, something equivalent to the advance for sighted people that resulted from the transition from the parchment scroll to the book.  The DAISY system is very flexible, with DAISY books being text-only, audio-only, or multimedia text and audio.  Meanwhile, the single source model for the production of accessible documents brings the promise of reduced production costs, resulting in an increase in accessible documents for students who are blind or print disabled.  Our collective challenge is to grasp the opportunities which result.

2.
Accessible Formats

2.1
Introduction

The accessible formats are Braille, large print, eText and audio.  These have traditionally been produced using entirely separate production processes.  This was because analogue methods were used: manually punching out the dots with a sharp instrument for Braille, the manual or electric typewriter for large print, and the reel to reel or cassette recorder for audio.  Digital methods involve the use of a computer for data capture and processing, and for file storage.  As production methods have changed from the analogue to the digital form, led by the introduction of computerised Braille production twenty-five years ago, producers have been slow to take advantage of the benefits of digital technology to converge their production processes.  Although digitisation has led to a convergence in publishing, broadcasting and telecommunications, the accessible formats of Braille, large print and eText through synthetic speech continue to be produced largely in isolation from each other.  In particular, whilst the community generally enjoys the richness of multimedia documents, people with print disabilities languish in the traditional separation between the audio format and the text-based accessible formats.

This Section briefly describes the accessible formats and how they are currently produced using a mix of analogue and digital techniques.  For simplicity, the discussion does not include tactual graphics.  This is a supplementary format for which production cannot be readily integrated with the other accessible formats.

2.2
Braille

Braille is a tactile code that enables blind persons to read and write. It was invented by a blind Frenchman, Louis Braille, in 1829. Braille is the primary literacy medium for blind people.  

Each Braille character is made up of a combination of dots from a matrix of three rows and two columns.  There are two grades of Braille.  Grade I Braille is normally used as a transient phase as students learn Grade II Braille.  Most languages have Grade II Braille codes.  They have been devised to reduce the bulk and increase the reading efficiency of Braille.  Also there are specialist Braille codes for mathematics, computer science, chemistry and music.

Braille is an extremely efficient and reliable tool of literacy and numeracy for blind persons. Like a print reader, a Braille reader is aware of the spelling and punctuation of words in a document.  Braille is the closest approximation to print for blind persons.  Blind persons of all ages and in all walks of life use Braille in the same ways that sighted persons use print.  For the small number of persons who are deafblind, Braille is the only means to access printed information and computers.

Most of the Braille produced in Australia is for students, produced by a mixture of school education departments and blindness agencies.  Most Braille is produced using a computer.  The IBM PC is the standard hardware.  The Duxbury Braille Translator is the standard software running in the Windows-98 environment.  It can be used for many foreign languages, including French and Spanish.  However, it cannot be directly applied to the mathematics and science codes used in Australia.  This means that if a computer is used the operator must enter the Braille characters directly.  This requires a detailed knowledge of the Braille mathematics and science codes.  This is a major problem and means that mathematics and science textbooks are difficult to produce.  The Duxbury Translator can be used for the Computer Code, because in Australia we use the United States Braille Computer Code.  More information about Duxbury Systems and the Duxbury Braille Translator is available from the Duxbury website at http://www.duxsys.com. 

There are three ways of generating the file for translation into Braille.  The traditional method was to enter the text manually into the computer through the keyboard.  Scanning text is now popular, and of course many documents are obtained in electronic form.  Scanned files and electronic documents have their own problems, and these approaches are not as efficacious as they first appear.  Scanning introduces its own errors and conveys the content and appearance of the document, but its structure must be inferred.  The main problem with obtaining documents in electronic form is the lack of standardisation of the documents, and the incompatibility with the Braille production processes.  Because of the complexity of much of the material produced in Braille, particularly educational texts, a great deal of manual intervention is needed to edit, correct or supplement the text.  Quite often it is most efficient to type in the text from the keyboard.  

Braille copies of documents are produced on a Braille embosser which is functionally equivalent to a printer.  Many organisations have embossers which can produce Braille on both sides of the page (interpoint Braille).  
2.3
Large Print

Large print is very helpful to students with low vision.  Sometimes it can make the difference between someone being able to read a document or not read it.  Large print commonly makes it easier and less tiring for a person to read.  However, there is much more involved in the production of good large print documents than simply enlarging the print.  Documents are easier to read if there is a good contrast between the print and the paper, if the characters are plain, if font enhancements such as bolding and underlining are used appropriately, and if the document structure is clearly shown.

Ideally, large print masters are produced using regular word processing or desk top publishing software.  As with Braille masters there are three distinct input methods: keyboard entry, scanning and electronic source files.  Much of the work resides in reformatting the document.  Copies are made with a regular office photocopier.  Indeed, sometimes large print is produced by photo-enlarging; however, many students with low vision do not like photo-enlarged documents, particularly if the original was taken from A4 pages.

It is still rare in Australia that a single file is used as a common source from which to format Braille and large print documents.

2.4
EText

EText is a recent document format.  Essentially an eText document is a computer file containing the text of the document.  EText documents are accessed by a student who is blind through the use of synthetic speech or Braille.  The commonly used software for accessing documents in electronic form is designed for use by sighted people.  The programs are word processors or Internet browsers.  These use visual means to convey the structure of the document such as larger or changed fonts for headings, and font enhancements like bolding, italics and underlining.  When a student listens to an artificial narration of the document via synthetic speech much of this supplementary information may be lost.  The eText format is well suited to non-complex documents, having the particular advantage that they can be produced quickly to give a student access to required documents.  This format might be thought of as a first cut, prior to obtaining documents in a student’s preferred hardcopy reading format.

EText files are usually presented to blind students as ASCII files (text with line breaks), with some embedded codes to describe the structure of the document.  The descriptive codes are based on a subset of HTML codes, to give the reader information about the document’s structure.  The eText format is a forerunner of eBooks for the mainstream.  The standards for eBooks are being developed by the Open eBook Forum, and accessibility has been embedded in the Open eBook Publication Structure specification.

EText masters are created with a regular word processor or text editor.  EText copies are usually distributed on disk.  One might anticipate growing use of email for distributing copies.

2.5
Audio

The audio format originated almost 70 years ago with the development of long-playing records to store talking books.  The format is used for talking books for borrowers from specialist and generic libraries who are blind or print disabled, and for learning materials for students who are blind or print disabled.

Audio books are distributed on compact cassettes in Australia.  There are two formats.

· The two-track, full-speed format allows for 90 minutes of recording on a standard C90 cassette.  The cassettes can be played back using a standard cassette player.

· The four-track, half-speed format allows for six hours of recording on a standard C90 cassette.  The cassettes are played back using a special cassette player which can play cassettes at slow speed and can play the left and right stereo channels separately.  This format is well suited to students because of the compactness of the data storage.

In Australia most audio books are produced for circulation as talking books or for use by tertiary students.  They have traditionally been made using analogue equipment.  Recordings are commonly made on to cassette.  Some producers are switching to the digital platform for Audio Masters,  using a computer with editing software and the recording stored as digital audio files on the hard disk.  

Audio books and other documents are commonly distributed on cassettes.  They are produced using high-speed cassette duplication systems.  Eventually organisations will change from the analogue to the digital platform for audio copies.  They may want to stay with cassettes, but at some time the mainstream market will abandon cassettes just like it abandoned vinyl records.  Among the competing technologies, it is not clear whether CD, memory cards or solid-state playback media will predominate.

A major disadvantage with cassette-based audio books, particularly for student or reference texts, is that it is very slow and cumbersome to move through the text from one section to another, from one page to another, or from the index to the pages to which a particular entry might refer.  On the other hand, a major asset of the digital platform is the ability to encode structuring into the audio document and for the user to search for sections, pages or index references.

2.6
Summary and Conclusion

From the above discussion it is clear that Braille, large print, eText and audio have traditionally been produced separately.  The separateness has been exacerbated by the development of separate specialist producer organisations, with expertise in some formats only.  The separateness of the production processes has been inefficient, requiring duplication of effort and draining scarce resources.  However, the transition from analogue to digital production processes is well advanced, bringing the promise of convergence through digitisation.  

The two key words for technology change in the production of documents in accessible formats are digitisation and convergence.

· Digitisation means that processes are being transformed from an analogue to a digital platform.  The computer is becoming the fundamental production tool for all formats.

· Convergence means that the production techniques for previously disparate formats are converging.  One source document with embedded structuring codes to indicate headings, paragraphs, tables, etc., can be used to produce well-formatted documents in Braille, large print and eText.  The new paradigm for digital audio allows for structuring and integration with other formats in a multimedia environment.

The technology allows producers to migrate to the production of documents in Braille, large print and eText from a common source document; and enables structured audio documents to be augmented by eText, large print or Braille.  The playback unit of tomorrow will allow text in print or Braille to be displayed on the video screen or Braille display, whilst the audio is being heard.  These developments bring the promise of enormous benefits for students who are blind or vision impaired through a greater ease of access to many more documents.  This will speed up their access to information and thus help to reduce their educational disadvantage by comparison with their sighted peers.

3.
DAISY: A Better Way to Read

3.1
Introduction

The Digital Accessible Information System (DAISY) was introduced in Sweden in 1994 as the next generation of talking books.  The DAISY Specification is the result of a worldwide collaboration of talking book libraries.  The DAISY 3 ANSI/NISO Z39.86 specification was ratified by the American National Standards Institute in March 2002.  Information about the DAISY system and the DAISY Consortium which has developed the DAISY Specification and is working for its worldwide implementation is available from http://www.daisy.org.  The DAISY Specification is an application of open standards of the Internet; which, by capturing the structure of the book, enables readers to navigate through the book between chapters, sections and pages.  It is comprehensive and flexible.  It includes an audio book with elementary structuring of chapters, or an eText book with elementary markup for access with a speech synthesiser.  The most feature-rich DAISY book contains a complete narration of the text, a fully marked-up copy of the text, and detailed synchronisation between them.  It enables the user to search for words or phrases, and to see the text displayed on the screen whilst listening to the corresponding narration.  At first sight these feature-rich books may appear complex and expensive to produce; but with increasing access to publishers’ files and improved markup tools, the enhanced useability of dual modality books is readily achieved.

There is no standard for navigable, accessible, digital documents other than the DAISY Specification.  The Open eBook Forum is expected to adopt the DAISY navigation model for its eBook Publication Structure Specification later this year.

The DAISY Specification:

· Contains elements which revolutionise the reading experience;

· Allows flexibility in the extent of structuring to be applied, functionality to be achieved, and the mix of audio and text content to be provided;

· Allows flexibility in the choice of hardware or software player, and in the distribution medium which may be used;

· Builds on the file formats and architectures of the Internet, allowing full advantage to be taken of mainstream technology developments;

· Benefits reader populations including blind people, those with other print disabilities, students with learning disabilities and others wishing to listen to audio books;

· Has been adopted in many countries around the world; and

· Is gaining mainstream acceptance and support.

In essence a DAISY book is a set of digital files that includes:

· One or more digital audio files containing a human narration of part or all of the source text;

· A marked-up file containing some or all of the text;
· A synchronisation file to relate markings in the text file with time points in the audio file; and
· A navigation control file which enables the user to move smoothly within and between files whilst synchronisation between text and audio is maintained.
3.2
Enhanced Reading Experience

DAISY books vastly improve the reading experience, by comparison with cassettes.  Features include:

· Easier media handling (forty hours of recording on one CD);

· Improved audio quality;

· Navigation capability through the book by page, chapter and section;

· Use of the Table of Contents and Index with speed and efficiency;

· Speed up the speech rate without pitch distortion;

· Set and recall place marks; and

· Start reading from current place, even when player has been switched off and disk has been removed.

3.3
Producer Flexibility

The DAISY Specification allows the producer full flexibility in the amount of markup to be used:

· DAISY books are no more difficult to produce than analogue books; indeed, with the adoption of the DAISY system many tools are being developed to streamline production processes.

· Many novels are printed for sighted people with division into chapters and paragraphs, and with page numbers; and it is not difficult to incorporate this navigational information into a DAISY book when it is being recorded.

· Textbooks are much easier to use if they have some structural information included.

· Many textbooks have an index and appendices which consist of very long lists.  An option under the DAISY system is for this material to be rendered in synthetic speech, allowing for volunteer narrators to concentrate on reading the main body of text.  

· Although the DAISY Specification originated for digital talking books, it embraces text-only books and therefore covers all accessible formats required by people who are blind or print disabled.

· The DAISY Specification enables adoption of a single source model for production of books in accessible formats: Braille (hardcopy and paperless), eText (for synthetic speech rendering) or large print.

3.4
Playback Flexibility

The DAISY system allows for flexibility in playback devices and technology:

· Portable players are available at around $800, and this price can be expected to fall with time.

· Both portable and software DAISY players have been developed.

· The portable players may be viewed as sophisticated CD-based MP3 players.  They have extra software and keys on them which allow the user to exploit the features of the DAISY Standard to enrich the reading experience.

· CD is the currently preferred distribution medium for DAISY books.  A CD can hold forty hours of speech using MP3 compression.  

· Other technologies may emerge for holding DAISY books, such as memory cards which are now to be found in digital cameras and some MP3 players.

· Software players are programs which run on desktop or notebook computers.  These are well suited to DAISY books which are text and audio.  However, they may lack the portability of stand-alone hardware players.  It is likely that later this year software players will become available at low prices for end users.

3.5
Open Specification

The DAISY system uses file specifications developed by the World Wide Web Consortium (W3C) for the Internet.  This has specific technology-related benefits: 

· The DAISY Specification can evolve, as new technology enables new information access and delivery opportunities.

· The DAISY Specification can be stabilised for straightforward documents, and modules can be added to accommodate complex texts such as: poetry, drama, mathematics and computer science.

· Software is being developed that will allow Internet streaming of DAISY books, so that the user can take full advantage of the DAISY navigation features.

· Telecommunication and radio solutions may be developed for the transmission of DAISY books, overcoming the need for postal delivery.

· Satellite distribution of DAISY books is technically feasible, and ideally suited for services to people in rural and remote locations.

MP3 is commonly used for compression of the digital audio files.  XML is used for the markup of the text files.  SMIL (Synchronised Multimedia Integration Language) is used to link the text and audio files, facilitating fast and accurate navigation through the book.  These are open standards developed by the W3C for the Internet.  This means that the DAISY standard can evolve as technology changes. 

3.6
Summary and Conclusion

Structuring of printed documents is well understood – chapters or sections, subsections, paragraphs.  Similarly, navigation aids are familiar – numbered pages, table of contents and index.  With electronic books has come hypertext linking to facilitate mobility within and between documents.  These concepts are not as familiar in audio documents.  The DAISY Specification marks the first concerted effort to introduce structuring into audio documents where, at best, there has only been numbered tracks for music.  This structuring allows easy navigation and greatly increases the ease of use of the digital talking book.

The DAISY system is much more than a new way of producing and distributing talking books for people who are blind or vision impaired.  Its highlights are incorporation into mainstream eBook standards, and synchronised multimedia allowing the simultaneous audio narration along with text and graphics being displayed on the computer screen.  The DAISY standard promises to form the fundamental set of building blocks for accessible multimedia documents for students who have print disabilities or learning disabilities, that is students who need dual modality and flexibility of output media.

4.
A Common Source

4.1
Introduction

At first sight it may seem logical to use a program like MS-Word to produce documents in large print, but this denies opportunities for synergies between the formats of Braille, large print and eText.  Using separate programs to generate documents in different formats increases the skill level required of operators, leads to some duplication or repetition of effort, may result in file format incompatibilities or content discrepancies, and does not achieve cost savings.  

For Braille, large print and eText the challenge for producers is to further refine digital production methods and achieve greater convergence between them.  The way to do this is to adopt the single source approach, starting from a file containing the text and XML markup with appropriate style templates.  

Thus a convergent approach may be identified for the production of documents in Braille, large print and eText.  One caveat is the complexity of the source document, particularly documents for education which include many visual cues and icons, where manual intervention may continue to be necessary to optimise the presentation of the document in specific accessible formats.  This problem is well recognised and solution methods will feature prominently in future versions of the DAISY standard.

4.2
XML – the Extensible Markup Language

XML is hard to describe in laypersons’ terms.  It is emerging as the core language of the Internet.  It is a standardized language for marking up files containing structured information.  XML is not an end-level language in itself, it is a language for specifying other languages such as:

· MathML, Mathematical Markup Language;

· XHTML, Extensible HyperText Markup Language; 

· XSL Extensible Stylesheet Language;

· CSS, Cascading Style Sheet;

· SVG, Scalable Vector Graphics; and

· SMIL, Synchronised Multimedia Integration Language.

Specifically, I did not mention HTML, HyperText Markup Language.  HTML was the original language of the Internet, now being replaced by XHTML.  HTML has been deprecated because the syntax of HTML blurs structure and content with presentation.  This separation of structure and content from presentation is a fundamental concept in applying the single source model.

Sometimes there is confusion with a document between its content and presentation.  This can happen with WYSIWYG word processors (What You See Is What You Get), which display text in its final form on the computer screen.  Another approach is to separate content from presentation.  This is known as markup and has been adopted for the Internet.  This can be done by specifying only the structure (not the appearance) of the document within its content.  It is then a secondary process that is concerned with formatting the document for presentation.  The format specification is known as CSS, and a source document may be associated with several CSS files – such as one for regular print, one for large print and one for Braille.

During the 1990s HTML emerged as the markup language of the Internet.  Simply put, an HTML source document is a plain ASCII file with structuring, linking and some other codes.  In a typical document:

· Some codes indicate the hierarchy of headings in the document;

· Some codes delimit text as paragraphs, tables or lists;

· Some codes identify document fragments which are not plain text and might be images, video clips or audio files; and

· Some codes are hypertext codes which point to parts of the document or to external files.

In theory, none of the HTML codes deal with the presentation of the document.  A web browser, such as Internet Explorer or Home Page Reader, reads HTML files and displays them for the user: on the screen for viewing in the case of Explorer, and as synthetic speech for listening in the case of Home Page Reader.  In practice, some HTML codes specify presentation; this is one reason why HTML has been replaced by XHTML.

Netscape Navigator and Microsoft Internet Explorer were two of the earliest and dominant Internet browsers.  Netscape and Microsoft also developed software to assist people to markup documents using HTML.  Gradually HTML became corrupted, as supersets of the HTML standard were developed to work best with one or other of these browsers, and content and presentation boundaries became blurred.  The mainstream population, unschooled in the principles of document markup, could not in their minds separate structure and content from presentation.  The W3C (World Wide Web Consortium) has now deprecated HTML at version 4.01 in favour of XHTML.  That is, XHTML, an application of XML, is now the markup language of the Internet.

XHTML appears as a cleaned-up version of HTML, constructed to minimise the disruption in file conversion from HTML to XHTML.  It was first released by the W3C early in 2000.  As an application of XML, XHTML has an associated Document Type Definition (DTD) file and Cascading Style Sheet (CSS) files.  This is the essence of XML, that specific applications have their own DTD and CSS files which define the tag set to be used for markup and the presentation styles for document display.  The Document Type Definition file contains machine- and human-readable rules that define allowable XML markup for a particular application.

The Daisy 3 ANSI/NISO Z39.86 specification for text markup is an XML application with an associated DAISY DTBook3 Document Type Definition (DTD) file.  The DTD file specifies the tag set, elements and attributes, which may be used in the text markup of a DAISY book.  A SMIL file synchronises the text markup with time points in the audio, if a narrated audio rendition exists.  The various CSS files display the text in formats such as regular print, synthetic speech, large print, refreshable Braille or hardcopy Braille.

Appendix I is an example of an XHTML file which can be rendered in a variety of accessible formats.  It shows the structure for this paper without the appendices.  Appendix II shows sample CSS files for regular and large print.

There are three sections to the code: some declaration lines, the document head and the document body.  The declaration lines are unimportant for this discussion.  The head is also not normally interesting, but for us the third line is important.  It specifies which CSS file to use.  Therefore, to get regular print or large print displayed, we just change one line of the file.  Similar short-cuts for eText and Braille can also be used.  In fact the JAWS screenreader is an example of an eText reader, with its own in-built presentation manager.  You will notice with the body of the document that none of the XHTML tags (characters shown in angle brackets) refer to presentation of the document, only to its structure such as headings, lists and paragraphs.

4.3
DAISY DTBook3 DTD

The cornerstone of the power and flexibility of XML, that which gives it its extensibility, is the Document Type Definition file.  An XML file can be marked up with whatever tags (elements and attributes) that the user wants, so long as these are clearly and correctly specified in the DTD.  That is, the DTD enumerates the permissible XML elements and attributes for a specific application, and specifies the rules for their use.  So typically there will be different DTD files for legal texts, popular science texts, medical reports, and so on.  There is no limit to the XML tag set!  This is the essence of the extensibility of XML.

One such XML application is the DTBook3 DTD as part of the DAISY 3 ANSI/NISO Z39.86 specification for digital talking books (DTB).  In total, Z39.86 includes six DTD files, but only the DTBook3 DTD interests us here.  It is an XML element set that defines the markup for the textual content of a DAISY book.

The DAISY DTBook DTD has 79 element types (keywords). It shares 47 element types with XHTML, and omits 30 XHTML element types.  It has 32 unique element types.

Another huge benefit of the XML markup paradigm is its modularity.  We may anticipate that Z39.86 is stable with respect to navigation through narrated digital talking books.  However, there is substantial further work to be done for making complex documents into DAISY books with substantial text components, for example: poetry, plays, mathematics, computer science and economics.  The work resides in modular extensions of the DTBook3 DTD, in the development of style sheets for large print and synthetic speech display, and in the construction of bridges to facilitate the production of well-formatted Braille.

The Duxbury Braille Translator (DBT) can produce well-formatted  Braille from properly marked-up HTML files.  It also includes a bridge for the import of XML files marked-up in accordance with the DAISY DTBook3 DTD.  Therefore, someone who is reading a Type4 DAISY book (full text and full audio) has full dual modality.  He/she can listen to the narrated audio and follow the text by reading from the computer screen or a Braille display.

5.
Overseas Developments

5.1 Introduction

In practice it is difficult to transplant laws and operational frameworks from one country to another without some specific changes being made.  This is because for most countries their social fabric and political system is unique.  We must be careful in Australia not to repeat mistakes that have been made in other countries.  This is easy to do if we are not familiar with overseas activities and the environments in which they are carried out.  Service delivery systems are affected by social, economic, cultural and political factors, all of which must be taken into account when we import and apply policies and practices from abroad.  By no means do I condone the ‘not invented here’ syndrome, but I do urge caution.  I know how easy it is to receive favourable impressions from reports or presentations, when the harsh reality of day-to-day life is something different.

Whilst the rapid growth and development of information technology enables the fast transfer of information between countries, national copyright laws frequently retard the exchange of published documents.  Despite the caveat of national copyright laws we may ask what developments there have been in overseas countries from which we can benefit directly or indirectly in Australia.

5.2
IMAA – the Instructional Materials Accessibility Act

In April 2002 the Instructional Materials Accessibility Act of 2002 was introduced into the United States Congress with sponsors from both parties.  The legislation was the result of a collaborative effort between all stakeholders in the blindness field and the American Publishers Association.  The IMAA was preceded by laws in more than thirty States which are commonly referred to as Braille Bills.  Braille Bills were the result of some excellent advocacy by the National Federation of the Blind, with the objective of making more Braille books available for school students.  In particular, these laws required publishers to make electronic versions of their textbooks available for production in Braille; but there was no consistency in the electronic formats and all stakeholders recognized that one national law would be better than a whole series of state ones.

The purpose of the IMAA is to improve access to K-12 printed instructional materials used by blind or other print disabled persons through the creation of a co-ordinated and efficient system for acquisition and distribution of instructional materials in the form of electronic files suitable for conversion into a variety of specialized formats.  Technical Standards, known as the Instructional Materials Accessibility Standards, are to be published within one year of the IMAA being passed.  These standards will:

“(A) define the specific technical parameters of the national electronic file format to be used by publishers of instructional materials in the preparation of electronic files suitable for efficient conversion into specialized formats; and

(B) be consistent with and based upon existing and emerging standards relating to electronic publishing and translation technology used to produce specialized formats.”

It is anticipated that in essence these Technical Standards will be the DAISY specification.  That is, the electronic files will have XML markup according to the DAISY DTD - currently the DTBook3 DTD which I have discussed previously.  The National Electronic File Format means a well-organized, structured, and marked-up electronic file that is suitable for efficient conversion into specialized formats and that is in conformance with the Technical Standards.  

Implementation of the IMAA will be supported by an advisory committee comprised of representatives of all major stakeholders.  In particular, the Advisory Committee will review and recommend revisions to the Technical Standards, to take account of technological change.

The IMAA requires the education authorities in each state to adopt a state-wide plan to ensure that students with print disabilities receive their learning materials in accessible formats at the same time as other students.  It also requires the state authorities to enter contracts with publishers for timely receipt of the electronic files.

The IMAA prescribes establishment of the National Instructional Materials Access Centre, to be operated by a non-profit organization according to a competitive biennial tender process.  The Centre’s responsibilities will be to act as a co-ordinating mechanism to receive and store files in the prescribed format and to provide the files to special format producers as required.

The IMAA allows for grants to be made to assist in the production of documents in the prescribed national electronic file format, and in the accessible formats appropriate to end users.

The IMAA is important for Australia because of the development work that it will underpin, and because it will create some beneficial precedents such as the familiarisation by publishers with XML markup.  The IMAA requires some machinery to be set up, and we may expect that it will be three years before operation of the IMAA is in equilibrium.  That doesn’t mean that we will see no change for three years; but simply that we will not see change over night following enactment of the law, hopefully later this year.  Although the focus of the IMAA is K-12 school students, we can anticipate that its benefits will extend to tertiary students. 

5.3
Other United States Developments

In the United States there are four developments that are worthy of note.

· The Americans with Disabilities Act of 1990 seeks to reduce discrimination against people with disabilities, to develop and implement standards,  and to promote their full participation in American society.  The ADA is making its mark throughout American Society, especially with regard to employment, accessible public transport and access to premises.

· Section 508 of the Rehabilitation Act amendments of 1998 requires that: “… when Federal agencies develop, procure, maintain, or use electronic and information technology, they shall ensure that the electronic and information technology allows Federal employees with disabilities to have access to and use of information and data that is comparable to the access to and use of information and data by Federal employees who are not individuals with disabilities, unless an undue burden would be imposed on the agency.” Section 508 also requires that: “… individuals with disabilities, who are members of the public seeking information or services from a Federal agency, have access to and use of information and data that is comparable to that provided to the public who are not individuals with disabilities, unless an undue burden would be imposed on the agency.”  Section 508 does not apply to private corporations nor to recipients of Federal funds.  However, because the Federal Government is a multibillion dollar purchaser each year, the law is starting to improve the accessibility of products sold by private corporations such as computer software.

· Bookshare.org is an initiative of Benetech, a non-profit organization in the United States.  It brings together people who have scanned printed books for personal reading on their computers and who wish to contribute the files to a central point for others to read.  9000 books are available in the DAISY eText format from http://www.bookshare.org for download by authorized persons.  Members of bookshare.org are provided with the specialized eBook reader that allows them to navigate through the book and access content via synthetic speech.  Membership of bookshare.org is restricted to United States citizens with print disabilities, in conformance with the US Copyright Law.  The number of titles is growing rapidly.  Access to many of these titles is not subject to copyright restrictions, and in the future international partnership arrangements with bookshare.org may be very beneficial.

· Web-Braille is an initiative of the United States Library of Congress, National Library Service for the Blind and Physically Handicapped.  It is an Internet, web-based service that provides, in an electronic format, many Braille books and Braille magazines.  It contains the full text of thousands of Braille books produced for NLS since 1992 and all Braille magazines currently produced by NLS.  Once again, by interpretation of the US copyright law, access is restricted.  Non-citizens of the United States cannot access the collection.

5.4
International Developments

There are three international standards development projects which are worthy of note.

· The Web Accessibility Initiative (WAI at http://www.w3.org/wai) of the W3C has developed guidelines for web accessibility.  WAI is pursuing web accessibility through five work areas: technology, guidelines, tools, education and outreach, and research and development.  The WAI objectives are: to ensure that all W3C Recommendations support principles of accessibility, and to develop specific guidelines and application notes regarding the design of web pages and Internet tools which are accessible.

· The IMS Global Learning Consortium, Inc. (IMS at http://www.imsproject.org) is developing and promoting open specifications for facilitating online distributed learning activities such as locating and using educational content, tracking learner progress, reporting learner performance, and exchanging student records between administrative systems.  IMS has two key goals: defining the technical specifications for interoperability of applications and services in distributed learning; and supporting the incorporation of the IMS specifications into products and services worldwide. IMS endeavors to promote the widespread adoption of specifications that will allow distributed learning environments and content from multiple authors to work together.  IMS is a self-funded global consortium with members from educational, commercial, and government organizations.  DEST is an active member of IMS.  Among the nine current IMS work groups are the Accessibility Team and the Digital Repositories Team.  The Accessibility Team is working on a set of Guidelines for Accessible Distance Learning, as well as to ensure that issues for learners with disabilities are taken into account in the work of all other Work Teams.

· The Open eBook Forum (OeBF at http://www.openebook.org) brings together publishers, software developers and other stakeholders including print disability sector representatives to develop and implement worldwide standards for Open eBooks.  Formed in January 2000 following the independent development of eBook Readers that were neither interoperable nor accessible.  OeBF has released the Open eBook Structure Specification 1.1 which defines the format that content takes when it is converted from print to electronic form.  Based on XML and SMIL the Specification gives content providers and eBook Reader manufacturers minimal and common guidelines to ensure fidelity, accuracy, accessibility and presentation of electronic content over various electronic book platforms.  The Specification has adopted the DAISY system for navigation around multimedia books.

5.5
European Developments

In Europe the EC Copyright directive should lead to better access to printed materials for people with print disabilities.  It allows member States to develop exceptions for laws that would otherwise restrict access by people with print disabilities to printed documents.  There do not appear to be any other pan-European initiatives to facilitate information access through legislation.

Meanwhile a significant number of European producers of Braille and eText documents are developing expertise to work from XML files.  Along with comparable expertise being developed by some agencies in North America, this global community is set to make a major contribution to streamlined information access through the development of tools and the establishment of operational processes to produce Braille, eText and large print from XML source files.

6.
Harmonising Stakeholders

6.1
Introduction

Let us reflect on the situation in Australia.  Demand for accessible learning materials exceeds supply, and the growth rate of demand is greater than the growth rate of supply.  Furthermore, the cost and complexity of transforming many tertiary materials into accessible formats is also increasing.  This means that tertiary students with print disabilities, as a class:

· Experience a learning disadvantage as compared with their sighted peers, because they cannot access some course materials in a timely manner;

· Are denied study and recreation time because they need to spend time producing their learning materials in accessible formats for themselves;

· Face reduced course options and resultant career choices due to the lack of accessible learning materials; and

· Will achieve lower marks or drop out from courses, further reducing their competitiveness on the labour market;

Each of these results constitutes a serious breech of the human rights of individuals with disabilities.

DEST estimates that there are 3800 students with vision disabilities in higher education.  This figure seems high, being comparable with the number of students with vision disabilities in school education throughout Australia.  It is not clear from this statistic what level of support services these students require.  It is well known that the number of young people wearing glasses is increasing, because of their greater interaction with video terminals, but this higher incidence of vision impairment does not necessarily translate into a greater demand for accessible formats and other support services for students with print disabilities.  It is essential to know the requirements profile of students with print disabilities for accessible documents, and any other special accommodations which they may need.  I believe that a detailed needs analysis and demographic survey is essential; but it must not be used as a mechanism to delay other critically important initiatives to improve access to course materials.  

The relevant stakeholders concerning the provision of accessible learning materials for tertiary students with print disabilities in Australia include:

· students with print disabilities and their advocacy organisations;

· producers of accessible format materials;

· tertiary institutions;

· equity agents such as Disability Liaison Officers;

· lecturers and other academic staff;

· publishers and copyright holders; and

· the Commonwealth Government.

Students with print disabilities have the right to equitable and non-discriminatory access to tertiary courses.  Whilst the evident good-will from all stakeholders has the potential to reduce direct discrimination, it does little to reduce indirect discrimination.  The lack of co-ordination, where individual stakeholders do not take explicit responsibility for their part in the service delivery chain, fuels indirect discrimination by placing educational barriers in the way of these students.

This Section cannot address all of the issues related to all of the stakeholders.  It simply raises those which I consider to be some of the major issues.  Based on the premise that there is extensive good will throughout the community of interest, my plea is for leadership from those who can lead, flexibility from those who can beneficially change the way that things have traditionally been done, and co-operation from everyone.

6.2
Commonwealth Government

The Commonwealth Government is a key stakeholder, it’s the one which can make things happen.  Commonwealth Government involvement is required on three levels:

· financial resources;

· conducive laws which support community aspirations; and

· co-ordination of a national inclusive framework to harmonise the contributions and aspirations of all stakeholders.

The Commonwealth Government does contribute to the production cost of tertiary materials, a contribution made through FACS rather than DEST.  But the bulk of funding still comes from charitable contributions.  Funding is provided for eligible organizations under the Disability Services Act 1986; with agencies receiving a contribution of the order of 30% of their accessible format production costs.  These grants are not targeted by format or materials, so there is no explicit funding to support the production of accessible tertiary materials.  In Victoria, for example, until recent years there was practically no Braille produced for tertiary students, with scarce resources being directed to support school students.

In mid 2000 the Department of Family and Community Services engaged consultants to review the programs that provide funding for Print Disability Services and the Postal Concession for the Blind.  They reported back to the Department later that year, but still the report has not been released, and stakeholders remain unaware of the report’s analysis, findings and recommendations.

The Commonwealth Government has announced funding to assist tertiary students with high support needs, including students with print disabilities.  This announcement is welcome, but the funding may be insufficient, and without co-ordination the benefits for students with print disabilities may not be maximized. 

The DDA is an important law to raise awareness by students of their rights to equitable access, and of other stakeholders to their various responsibilities.  Similarly, the exception provisions in the Copyright Law are helpful.  However, there are various problems with the Copyright Law which need to be addressed, since they deny equitable access and they cost money through the encouragement of inefficient practices.

6.3
Technology

Whilst mastery of Information and Communication Technology (ICT) generally and Assistive Technology (AT) particularly is essential for students with print disabilities undertaking tertiary courses, their role must not be over-emphasised.  They are an aid to learning.  Their mastery is not the end in itself.  Whilst many students with print disabilities could benefit from bridging or refresher courses in the use of ICT and AT, their mastery does not ensure independent access to study materials.  Whilst independent access should be maximised through the availability of AT for use by students both on-campus and at home, by no means does this solve the challenge of access to learning materials.  ICT has revolutionised the way that we all live, work, Learn and play.  For learning, ICT has changed the methodology of teaching and learning.  It has raised the standards, especially regarding the acquisition of independent research techniques for all students.  I have no doubt that Helen Keller could not graduate from university in Australia today without mastery of her PC-based refreshable Braille display.

Meanwhile, learning materials have become more visually rich.  Printed documents are adorned with visual learning cues, attention-getters and annotations.  Vast amounts of study materials are not readily accessible to students with print disabilities.  The time required for students to scan and correct printed documents as eText documents, and then to format and emboss them if Braille is preferred, can be very high.  This greatly and unfairly disadvantages these students.  Much of the study material for tertiary students requires substantial and expert human intervention to render it accessible, including the production of tactual graphics.  Let us be very clear - technology is not the solution to independent access to learning materials!  Mastery of assistive technology is a necessary condition for participation in tertiary courses, but it is not a sufficient condition for academic success.

6.4
Tertiary Institutions

Tertiary institutions can help in various ways.

· First, they can make their web sites and their administrative procedures accessible.  This can be done at minimal cost and effort, if the principles of accessibility and inclusive design are implemented throughout the institution.

· Second, they can introduce guidelines and benchmarks for academic staff to settle their course materials in sufficient time for students with print disabilities to gain access to them.  If the course materials are accessible, or access is readily achievable, academic staff would have more freedom to introduce new course materials with a short lead time.  Whilst the academic freedom of lecturers to decide on the learning materials for their students should never be stifled, their disregard for the access needs of students with print disabilities should not be tolerated.

· Third, they can adopt or review their DDA Action Plans.  These Action Plans are a very good tool to raise awareness within the tertiary institution of the needs of students and staff with disabilities, and to enable a review of policies and procedures under the social justice framework of the DDA.

Tertiary institutions are facing ever-increasing financial pressures.  It is difficult for them in isolation to budget adequately for the provision of services to students with print disabilities.  That’s not to say that tertiary institutions do not need to meet their responsibilities to provide educational services to all students, it simply means that they need help to do so.

From the perspective of any one tertiary institution it has a small number of students with print disabilities at any one time; and these students tend to be sprinkled among the faculties, rather than being clustered together for administrative and service delivery convenience.  Appropriate service delivery for students with print disabilities is challenging for tertiary institutions working in isolation, because there is rarely the critical mass of such students to enable the development and delivery of specialist services.  Therefore, there is clearly a need for better information exchange between, and collective action among, tertiary institutions.

All of us who are connected with blind students know the horror stories of them receiving their study guide or course materials as a collection of photocopied articles and extracts.  Whilst some lecturers take pride in providing a current and balanced reading program for their students, I have no doubt that some others are simply disorganised.  Whatever the cause, students with print disabilities who are confronted by a wad of photocopied material with tight timeframes and no resources to make it accessible, are unfairly disadvantaged.  Extra resources for special format production will not solve this problem.  It can only be addressed by raising awareness among academic staff of the needs of students with print disabilities, and by introducing standardized practices in the development and delivery of course materials that ensure their accessibility.  

The financial pressures on tertiary institutions can have unintended consequences.  For example, with the need for tertiary institutions to generate much of their income has come increased pressures on academic staff, and an emphasis on research and consultancy rather than teaching excellence.  This disadvantages students with special needs, as course preparation time and teaching resources take second place to the capacity to generate income by providing consultancy or developing successful project proposals.

6.5
Producers

Accessible format producers are facing increased demand for tertiary materials and increased complexity in these materials.  There are various remedies which can help the national system of production to become more efficient.

Producers must embrace the new technology and adopt convergent production processes for the various accessible formats.  But they cannot do this alone.  They need the co-operation of other stakeholders:

· The commonwealth Government and tertiary institutions to provide adequate resources, eliminating the reliance on charitable income to subsidise production costs;

· Producers themselves and tertiary institutions to contribute to a national cataloguing system, so that avoidable wasteful duplication is eliminated;

· Publishers to provide textbooks and journal articles in electronic form, converging to standardized XML files; and

· Lecturers to give students adequate notice of course materials and to reduce their reliance on inaccessible printed materials.

7.
Summary and Conclusion

In this paper I have proposed the adoption of a new paradigm, XML markup, for enhanced quality of access by students with print disabilities to learning materials.  Adoption of XML markup in the publication of learning materials – books, journals, study guides and lecture notes – will greatly assist students with print disabilities.  Adoption of an XML-based single source production model will make learning materials available to more students, with beneficial cost savings. 

· It will reduce the cost of making documents accessible.

· It will reduce the time needed to make documents accessible.

· It will increase the range of accessible learning materials.

Surely this is a win, win, win! It constitutes the platform for independent and equitable access for students with print disabilities,

However, it won’t just happen.  It won’t happen without co-operation and co-ordination between stakeholders, and without a short-term injection of funds.  Future demand for accessible formats cannot easily be predicted, but we can anticipate that without a change to production processes costs will continue to spiral.

I look to the Commonwealth Government for leadership.  I urge it to consider increasing and redefining its financial contribution, and to lead the co-ordination of stakeholders to improve the quality of service delivery to students with print disabilities through increased and timely availability of accessible learning materials.

I also look to the tertiary institutions to co-ordinate their activities and to review their policies and practices.  Whilst they may feel that some things are beyond their control, they are indeed highly-respected and influential institutions in the Australian community.  Their leadership to adopt high standards and effective guidelines that ensure an inclusive learning environment, will greatly assist students with print disabilities.  It will allow these students to attend to their academic studies, personal growth and social lives; rather than being denied access to some texts and references, or being drained by having to produce the documents themselves.

The DAISY Consortium wisely adopted open standards for its accessible document specification.  Based on XML markup, and with the scope to embrace more complex materials such as drama and mathematics, the DAISY Specification is the logical basis for future production of documents in accessible formats.  However, tertiary institutions and production agencies should not simply sit back and wait for things to happen.  They must start now to learn about XML and to develop expertise in document production using XML Markup.  They should start with easy documents without lots of graphics or scientific notation, giving themselves the confidence to develop expertise for graduation to more complex multimedia documents. 

The IMS Global Learning Consortium and the Open eBook Forum are both mainstream organisations, worldwide standards development activities.  They have both adopted the open standards developed for the Internet by the W3C, in particular XML for markup-based content structuring and presentation.  So XML is an absolutely mainstream technology, gaining wide adoption in standards-setting bodies and consequently rapid acceptance by stakeholders representing authors, publishers and manufacturers of eBook reader software.  Therefore, the adoption of XML markup for the provision of tertiary materials is a corollary of mainstream developments.  For document accessibility for students with print disabilities, the widespread adoption of XML files is a liberation waiting to happen.  I urge all stakeholders to actively collaborate to make this liberation a reality.

Appendix I

XML Source File

This is a file demonstrating XML markup, specifically XHTML 1.0.  The file calls a CSS file to control the presentation (Single_Source_Demo_Large_Print.css).  Note that file names are case insensitive.  It might also call the file for the regular print display (Single_source_Demo_Default.css).  Samples of these two CSS files are given in Appendix II.  Note also that the file is optimized for on-screen display, rather than hardcopy printout, so the section headings are hypertext linked from the table of contents.

You can cut and paste the text below into a new file and save it with an HTM or HTML extension.  You also need to save one or both of the files from Appendix II as CSS files.  Then you can display the file on your screen with Internet Explorer or your preferred browser.

<?xml version="1.0" encoding="iso-8859-1"?>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"

   "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">

<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en">

<head>

<title>Single source Model Demonstration</title>

<meta http-equiv="Content-type" content='text/html; charset="iso-8859-1"' />

<link rel="stylesheet" href="Single_Source_Demo_Large_Print.css" type="text/css" />

</head>

<body>

<h1 class="title">Single Source with XML:<br />

A New Paradigm for Making<br />

Printed Documents Accessible</h1>

<br />

<br />

<h1 class="author">William Jolley<br />

Jolley William &amp; Associates<br />

<a href="mailto:wjolley@bigpond.com"><code>wjolley@bigpond.com</code></a>

<br /><br />

May 2002</h1><br /><br />

<h2><a name="toc">Table of Contents</a></h2>

<ul class="l1-linklist">

<li class="l1"><a href="#s1">1. Introduction</a></li>

<li class="l1"><a href="#s2">2. Accessible Formats</a>

<ul class="l2-linklist">

<li class="l2"><a href="#s2.1">2.1 Introduction</a></li>

<li class="l2"><a href="#s2.2">2.2 Braille</a></li>

<li class="l2"><a href="#s2.3">2.3 Large Print</a></li>

<li class="l2"><a href="#s2.4">2.4 EText</a></li>

<li class="l2"><a href="#s2.5">2.5 Audio</a></li>

<li class="l2"><a href="#s2.6">2.6 Summary and Conclusion</a></li>

</ul></li>

<li class="l1"><a href="#s3">3. DAISY: A Better Way to Read</a>

<ul class="l2-linklist">

<li class="l2"><a href="#s3.1">3.1 Introduction</a></li>

<li class="l2"><a href="#s3.2">3.2 Enhanced Reading Experience</a></li>

<li class="l2"><a href="#s3.3">3.3 Producer Flexibility</a></li>

<li class="l2"><a href="#s3.4">3.4 Playback Flexibility</a></li>

<li class="l2"><a href="#s3.5">3.5 Open Specification</a></li>

<li class="l2"><a href="#s3.6">3.6 Summary and Conclusion</a></li>

</ul></li>

<li class="l1"><a href="#s4">4. A Common Source</a>

<ul class="l2-linklist">

<li class="l2"><a href="#s4.1">4.1 Introduction</a></li>

<li class="l2"><a href="#s4.2">4.2 XML - the Extensible Markup Language</a></li>

<li class="l2"><a href="#s4.3">4.3 DAISY DTBook3 DTD</a></li>

</ul></li>

<li class="l1"><a href="#s5">5. Overseas Developments</a>

<ul class="l2-linklist">

<li class="l2"><a href="#s5.1">5.1 Introduction</a></li>

<li class="l2"><a href="#s5.2">5.2 IMAA - the Instructional Materials Accessibility Act</a></li>

<li class="l2"><a href="#s5.3">5.3 Other United States Developments</a></li>

<li class="l2"><a href="#s5.4">5.4 International Developments</a></li>

<li class="l2"><a href="#s5.5">5.5 European Developments</a></li>

</ul></li>

<li class="l1"><a href="#s6">6. Harmonising Stakeholders</a></li>

<ul class="l2-linklist">

<li class="l2"><a href="#s6.1">6.1 Introduction</a></li>

<li class="l2"><a href="#s6.2">6.2 Commonwealth Government</a></li>

<li class="l2"><a href="#s6.3">6.3 Technology</a></li>

<li class="l2"><a href="#s6.4">6.4 Tertiary Institutions</a></li>

<li class="l2"><a href="#s6.5">6.5 Producers</a></li>

</ul></li>

<li class="l1"><a href="#s7">7. Summary and Conclusion</a></li>

</ul>

<h2 class="l1"><a name="s1">1. Introduction</a></h2>

<p>Paragraph for Section One.</p>

<h2 class="l1"><a name="s2">2. Accessible Formats</a></h2>

<p>Paragraph for Section Two.</p>

<h3 class="l2"><a name="s2.1">2.1 Introduction</a></h3>

<p>Paragraph for Section 2.1.</p>

<h3 class="l2"><a name="s2.2">2.2 Braille</a></h3>

<p>Paragraph for Section 2.2.</p>

<h3 class="l2"><a name="s2.3">2.3 Large Print</a></h3>

<p>Paragraph for Section 2.3.</p>

<h3 class="l2"><a name="s2.4">2.4 EText</a></h3>

<p>Paragraph for Section 2.4.</p>

<h3 class="l2"><a name="s2.5">2.5 Audio</a></h3>

<p>Paragraph for Section 2.5.</p>

<h3 class="l2"><a name="s2.6">2.6 Summary and Conclusion</a></h3>

<p>Paragraph for Section 2.6.</p>

<p>Headings and paragraphs for Section 3-6 are omitted.  Each of these sections has the same structure as Section Two, a section heading with subsections. Note that the links from the contents page will not work for Sections 3-6 in this demonstration.</p>

<h2 class="l1"><a name="s7">7. Summary and Conclusion</a></h2>

<p>Paragraph for Section Seven.</p>

</body>

</html>
Appendix II

CSS files

This is a sample of a CSS file for regular print.

/* Single Source Demo Default css

* william Jolley 2002-05

*/

body {

   font-style : normal; 

   font-family : arial, verdana, sans-serif; 

   font-size : 12pt;

      margin-right : 10%; 

   margin-left : 10%; 

}

h3 {

   font-style : normal; 

   font-weight : bold; 

   font-size : 100%; 

   letter-spacing : 0.05em; 

   margin-top : 2.5em; 

   margin-bottom : 1em; 

}

h2 {

   font-style : normal; 

   font-weight : bold; 

   font-size : 120%; 

      letter-spacing : 0.1em; 

   margin-top : 4em; 

   margin-bottom : 1em; 

}

h1.title {

   font-style : normal; 

   font-weight : bolder; 

   font-size : 150%; 

   margin-top : 5em; 

   margin-bottom : 3em; 

   letter-spacing : 0.2em;

   text-align : center

   }

h1.author {

   font-style : normal; 

   font-weight : bold; 

   font-size : 120%; 

   margin-top : 5em; 

   margin-bottom : 3em; 

   letter-spacing : 0.1em;

   text-align : center

   }

code {

   font-weight bold;

   }

ul.l1-linklist {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : none; 

}

ul.l1 {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : disc; 

}

ul.l2-linklist {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : none; 

}

ul.l2 {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : disc; 

   }

li.l1 {

   margin-left : 1em; 

   margin-top : 1em; 

   margin-bottom : 1em; 

}   

li.l2 {

   margin-left : 2em;

   margin-top : 1em; 

   margin-bottom : 1em;

}

li.l3 {

   margin-left : 3em;

   margin-top : 1em; 

   margin-bottom : 1em;

}

p {

   margin-top : 0.4em; 

   margin-bottom : 1em; 

} 

em {

   font-style : italic; 

   font-size : 100%; 

}
This is a sample of a CSS file for large print.

/* Single Source Demo Large Print css

* william Jolley 2002-05

*/

body {

   font-style : normal; 

   font-weight : bold; 

   font-family : arial, verdana, sans-serif; 

   font-size : 18pt;

      margin-right : 10%; 

   margin-left : 10%; 

}

h3 {

   font-style : normal; 

   font-weight : bolder; 

   font-size : 130%; 

   letter-spacing : 0.1em; 

   margin-top : 2.5em; 

   margin-bottom : 1em; 

}

h2 {

   font-style : normal; 

   font-weight : bolder; 

   font-size : 170%; 

      letter-spacing : 0.2em; 

   margin-top : 4em; 

   margin-bottom : 1em; 

}

h1.title {

   font-style : normal; 

   font-weight : bolder; 

   font-size : 250%; 

   margin-top : 5em; 

   margin-bottom : 3em; 

   letter-spacing : 0.3em;

   text-align : center

   }

h1.author {

   font-style : normal; 

   font-weight : bolder; 

   font-size : 170%; 

   margin-top : 5em; 

   margin-bottom : 2em; 

   letter-spacing : 0.2em;

   text-align : center

   }

code {

   font-weight bolder

   }

ul.l1-linklist {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : none; 

}

ul.l1 {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : disc; 

}

ul.l2-linklist {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : none; 

}

ul.l2 {

   margin-top : 1em; 

   margin-bottom : 1em; 

   margin-left : 0em; 

   list-style : disc; 

   list-style-size : 200%;

   }

li.l1 {

   margin-left : 1em; 

   margin-top : 1em; 

   margin-bottom : 1em; 

}   

li.l2 {

   margin-left : 2em;

   margin-top : 1em; 

   margin-bottom : 1em;

}

li.l3 {

   margin-left : 3em;

   margin-top : 1em; 

   margin-bottom : 1em;

}

p {

   margin-top : 0.4em; 

   margin-bottom : 1em; 

} 

em {

   font-style : italic; 

   font-size : 100%; 

}

