Making those ‘Painfully Difficult Format’ PDF texts accessible for users of JAWS and Braille

Tom Macmahon - Assistive Technology Advisor
Narbethong Special School
Introduction

Since returning part-time to work last year, a number of teachers and teacher aides supporting totally blind students have contacted me regarding their concerns in relation to difficulties and frustrations encountered by students when trying to access and complete school work from the PDF text versions of books obtained from publishers. From these discussions arose the idea of offering this workshop. 
I would like to make the following disclaimers before proceeding:

· My primary focus initially was with regard to a very small and specific student population: those who for various reasons (e.g. adventitious blindness) do not have adequate braille skills to access text books (particularly Maths and Science) by means other than a screen reader or audio format.

· I have little expertise in the whole area of alternative format production of educational materials, but have certainly been on a significant learning curve in relation to this extensive, baffling and rather daunting topic!

· My research techniques have left a lot to be desired and I would have undertaken the process much differently with that wonderful ‘knowledge of hindsight’.

· ‘My investigations and data collection have involved emails and phone conversations with some key contacts at local universities, Vision Australia and educational facilities in four States. 

· My research therefore is far from exhaustive, but aside from time limitations, I realised the information gathered was sufficiently complete and consistent for my current purpose. 
If I can offer nothing more at this stage than an opportunity to share  examples from the field, some strategies and ‘work-arounds’ devised by staff and students, a summary of what various alternative format producers are doing, and perhaps some suggestions towards improvements, then the efforts will hopefully be worthwhile. I view this workshop as an opportunity to meet with colleagues with common interests or experiences and to work together ultimately to improve the educational opportunities, access and outcomes for our students who rely on screen readers and braille and/or audio formats. 
It seems that many electronic texts (i.e. the standard PDF files from publishers) are generally accessible for low vision users using their preferred magnification options, without there being much or any need for modification or reformatting. This, however, obviously does not include examples such as some Maths books in which the publishers have chosen to colour code not just the covers per year level, but also printing every page with that colour as its background (and not even really pale colours – red, orange, purple, blue, green…!) 
To cater for students reliant on a screen reader, braille or audio formats, a considerable amount of intervention is generally required, particularly for Maths and Science texts. Although originally planning to demonstrate some of the difficulties and frustrations experienced by a JAWS user, I realised that, in addition to being tedious and time consuming, those attending the workshop are also very likely to be familiar with these types of access issues.

A small but obviously important percentage of our students have lost significant vision during their late primary or secondary education and are not proficient braille users. JAWS is the preferred option for these students, but is also often the primary means of access for other students when braille or audio are not available. Some of the most obvious issues for JAWS users include:
· Simply navigating through large documents, finding text, page numbers (which in a PDF may not match the print anyway), footnotes, etc. All such matters frequently cause access to be frustratingly slow and cumbersome.  

· Text often not reading in the order presented visually – eg JAWS might read across the page (including any boxes to the side), speaking chunks of unrelated text -  making no sense whatsoever;

· Maths symbols, operators etc not reading. These are frequently graphics/images, ignored by a screen reader, resulting in much critical information not being available. For example, “17 ½ %” might be read simply as “17”, “3 sixths =1 half” as “6 = 2”, and “3 and 2 fifths” as “3 5”; and likewise for most fractions.

· Tables and columnar formats, which are a perennial problem, frequently resulting in scrambled and apparently missing information and being difficult or impossible to navigate meaningfully.

· Diagrams and pictures without adequate descriptive text or labels. 
Formatting texts – what’s needed
How best to format pages and key sections of a textbook appears to have been somewhat arbitrary and to involve much trial and error, not to mention many hours’ work and considerable frustrations. 
· Text is often copied and pasted into a Word document and adjusted from there;
· Whole sections, even entire books, have been re-typed,

· optical character recognition (OCR) is sometimes employed (using such programs as FineReader, OmniPage or Open Book);

· Sometimes sections of text simply have to be read to the student and/or made into a voice recording or an MP3 using synthesised speech;

· Sometimes, alternative textbooks are borrowed from other agencies /interstate.
The following considerations have become increasingly obvious during my research and discussions:

· That there is a long way to go before “National Curriculum’ actually means the same textbook can be used in every state/territory;
· There might be some misconceptions in schools that obtaining a publisher’s eText PDF version along with the print is all that the VI student will need and she/he will be able to access the book ‘just like everybody else’;
· Students are sometimes new to their assistive technology and lack the skills required to make best use of both the screen reader and also the accessibility aspects of PDFs when they do have to content with these; 

· There should not be an expectation of or by classroom or visiting support teachers, or teacher aides, that they have the skills, technology or time to undertake the preparation of alternative formats and work-arounds for textbooks themselves; and

· That alternative format production practices could be made much more consistent across the country and would best be the responsibility of state-wide library/resource facilities. 
Ideally, such a centralised production service would incorporate:

· Provision of adequate staffing, software, equipment and training;
· The ability to provide timely and consistently formatted textbooks in preferred formats; across the State;
· Presentation of information in the most logical and efficient way for screen reader users;
· Employment of a range of methods (depending on source material) of clean, consistently formatted and marked up MS Word documents, ensuring pagination is consistent with the original print book. These Word documents then allow, as required:

· Provision of a text format easily accessed by the student and permitting (if needed) text entry for answers or annotations,
· Creation of accessible PDFs,
· Production of DAISY audio files; and

· Simple and accurate braille production with Duxbury.

· Skills in providing concise and accurate verbalisations or transcriber’s notes to convey visual information contained in images and video clips as well as graphs, diagrams, maps etc where it is not practical or possible to reproduce them in a tactile format.

Software required, in addition to  Microsoft Office and Duxbury, could include:

· The full Adobe Suite (Illustrator is commonly used and there is a possibility that some publishers may also provide texts as InDesign files),
· OCR software such as OmniPage, ABBYY FineReader, Open Book and/or ClaroRead, 
· Dolphin Easy Converter, 
· MathType from Design Science,

· JAWS and/or NVDA for testing screen readability, and

· Various possible freeware or shareware utilities and apps.

Conclusion
At the time of writing, some information is still being gathered and compiled. It is anticipated that there will be hand-outs and more up-to-date information made available at the workshop and subsequently by request to anyone interested. It is also hoped that the above in conjunction with thoughts, experiences and information shared at the workshop, will generate further interest and help to arrive at some recommendations for future directions and actions to be taken. 
For example, would it be pertinent to:

· form a Special Interest Group,

· develop a clear set of national standards and guidelines, endorsed by Round Table,

· organise an appropriate means to lobby publishers to adhere to a set of national standards? 
Thank you for your interest in this important but rather vexatious area of accessibility. I look forward to input from anyone interested and to continuing further with colleagues on this important journey towards ensuring that participation by our blind and low vision students in all text-based areas of their curricula, their access to information and their educational outcomes are maximised.
-

Appendix A: Questions posed to producers and personnel in the field
(Summaries of responses and research findings to date follow each question.)
1. Do you manage all required formatting/production centrally, or are schools and/or visiting VI support teachers managing some or much of the work locally?
a. Production of textbooks/novels/readers is generally undertaken in a resource centre, though certainly in Qld it seems many VI teachers spend much time also working on textbook access solutions for specific students.
b. Larger or very specialised production work (particularly at tertiary level) is sometimes outsourced to Vision Australia.
2. What are the main strategies used to produce the required accessible text - OCR, PDF to Word conversion, re-typing etc?
a. All centres employ a variety of such strategies and related software, including OmniPage, FineReader, Open Book, Illustrator, InDesign and Quark.
b. Wherever possible, files are requested from publishers, while novels and readers (and textbooks when files are not available) are scanned, have OCR performed to produce PDF or Word documents to be manipulated as required. 

c. In some States, students often use Open Book with the Pearl Camera to access print texts for themselves.
3. Where Maths equations etc are involved, do you find it most effective to provide a written description, writing out fractions, operations etc in words?
a. This seems to be the practice mainly for non-braille users, though few centres surveyed are currently catering for JAWS or braille users needing to access Maths texts.

b. Whenever feasible, maths and science texts will be brailled. 
4. Do you use software such as MathType and MathPlayer for JAWS users?
a. There has been some exploration of such options, but they are not widely used at present, apart from MathType for large print produced in InDesign.
5. Is it generally most useful for students to receive texts as MS Word documents, particularly if they are not proficient braille users?
a. Word documents are the generally preferred format. 

b. Accessible PDFs are produced from Word when appropriate.

c. Producers frequently ask publishers for MS Word or RTF formats, but these are seldom provided.

d. Text-based DAISY formats are also sometimes produced.
6. If PDFs need to be provided to students, have you developed any tips/strategies to help ensure they gain maximum access and usability – e.g. recommendations for navigating with JAWS, selection of reading options – reading order inferred from document, left-to-right, top-to-bottom, or in raw print stream etc?
a. Knowledge and skills in this area seem to be lacking at all levels.

b. The limited feedback received indicates that students need specific training and support.

c. Could the recently developed Swiss VIP PDF Reader for the vision impaired help combat some of the current difficulties? (See Appendix B below)

d. Perhaps most importantly, it needs to be mandated that publishers and AF producers ensure their PDF documents are truly accessible and comply with WCAG 2.0 standards. (See Appendix B below)

e. Will there be a move to some alternative to the Portable Document Format and how universal might options such as EPUB become? … 
7. If audio versions are required, are these generally provided as MP3 or DAISY?
a. It seems that MP3 is the most usual format provided to students when audio is required.

b. DAISY production for student texts does not seem as common as I had anticipated. It would appear that production methods are not commonly in place for DAISY as yet. Some publishers on request will also use the services of Read How You Want to obtain DAISY versions.
8. What software do you use for producing audio formats from publishers’ PDF texts?
a. Predominantly Dolphin EasyConverter and Open Book … 
9. Do you have much direct contact with publishers or encounter any difficulties in obtaining PDF copies?
a. All alternative format producers have regular contact with relevant publishers.

b. Some publishers are much more approachable, comprehending and forthcoming than others. The range is considerable!

c. Some producers have secured annual agreements with publishers which is helpful in managing the constant flow of licences required to cover copyright. 

d. Smaller publishers are often less helpful as they are concerned for the safety of their files and are less likely to enter into agreements with Departments. 

e. Other difficulties include provision of Low res books which are not suitable for our low-vision students, or highly secured files which prevent working within Acrobat or even enlarging the file for print.

f. Of the publishers commonly approached by our Alternative Format Library, Pearson have progressed the furthest in relation to accessibility, many of their “leading math textbooks now being offered as HTML eBooks for students using assistive technology to access course materials.” (See Appendix B below).
10. Do you know if students access online HTML versions of textbooks, e.g. those made available now by Pearson Australia?
a. Some students with low vision have accessed HTML textbooks, but there often seems to be serious limitations with regard to capabilities for enlargement, contrast and other customisation options.
11. Have you developed your own set of standards or guidelines for your alternative format production, or do you know of any which could be recommended? 
a. (I have not yet located or been made aware of any documented guidelines or strategies for tackling the range of issues we are discussing. 
b. It would appear that departments and organisations in the various states and territories, are developing their own production processes - often with much common ground of course - but perhaps with no national standardisation), though generally adhering to principals of best practice and relevant Round Table guidelines.
Appendix B: Some additional findings and useful information
Media Access Australia – Vision Education Scoping Report
A significant study into education for blind and vision impaired children undertaken by Media Access Australia, resulted in a report published in 2013. The report identified a number of factors inhibiting access to learning for students who are blind and vision impaired. These include:
· Existing structures hindering knowledge sharing between schools, sectors and states
· A lack of opportunities for coordination to prevent duplication of resources 
· Copyright issues affecting the availability of texts in alternative formats 
· A lack of information to help educators and education departments to adapt to technological change.

http://www.mediaaccess.org.au/education/access-in-the-classroom/access-for-blind-and-vision-impaired-students
VIP PDF - The First PDF Reader for People Who Are Visually Impaired

SNAB, the Swiss National Association of and for the Blind, announces the first PDF reader for people who are visually impaired.  It filters the text out of a PDF file and presents it in a user-friendly interface. The text can be enlarged and contrasted with the background and line breaks are inserted automatically, which means that the text is always fitted to the size of the window. The information is displayed in the correct order with columns below rather than next to one another. Images, logos, graphics and tables appear in the correct place in the form of icons and can be displayed in a separate full-screen window.

http://www.pathstoliteracy.org/technology/first-pdf-reader-people-who-are-visually-impaired
The low-down on PDFs (for those who don’t already know)

By Digital Access team at Vision Australia on 21 October 2013
Interesting information is provided here regarding the status of the PDF in Australia, PDF accessibility capabilities and conformance with Web Content Accessibility Guidelines version 2 (WCAG 2.0).

http://www.visionaustralia.org/living-with-low-vision/learning-to-live-independently/using-technology-and-computers/blog---accessibility-and-assistive-technology-blog/blog/accessibility-blog/2013/10/20/the-low-down-on-pdfs-(for-those-who-don-t-already-know)
EPUB3
Elsevier currently publishes more than 25,000 eBooks in a variety of formats. 

"Elsevier's adoption of EPUB3 is a very important milestone in the advancement of the next-generation portable document standard based on HTML5 and the Open Web Platform," said Bill McCoy, Executive Director, International Digital Publishing Forum (IDPF). "The IDPF looks forward to working with Elsevier and the STM publishing ecosystem to ensure that EPUB continues to evolve to meet critical needs in communicating scientific and technical content with accessibility for all, on any device."
"EPUB3 is a giant leap ahead of EPUB2, the most widely used current format". …  "This move will ensure that Elsevier eBooks will be prepared to meet reader demands for more interactivity in the future." 

The EPUB3 upgrade will provide: 

•Support for audio, video and built-in interactive elements, like quizzes, self-assessments, etc. 

•Improved table of contents: more granular for better navigation, adding lists and elements (for instance, a list with all tables or graphics in the book) 

•Improved viewing of footnotes, citation, and references - click on or hover over a reference and the reference pops up instead of taking you away from the page to the location of the reference 

•Support for MathML - mathematical formulas are no longer pictures, but are text 

•Improved accessibility features 

Elsevier's EPUB3 files render well on EPUB2 devices, which will "see" Elsevier's EPUB3 eBooks as EPUB2 files. 

"We're recognizing a clear trend to make content more media-rich as well as accessible," Roosen said. "As sales of tablets exceed those of PCs, we see the market for enhanced eBooks growing, so there clearly is an opportunity for Elsevier in this area."
http://www.marketwatch.com/story/elsevier-embraces-epub3-format-ensuring-more-enriched-and-interactive-ebook-experience-for-readers-2014-04-22-918310?reflink=MW_news_stmp
From the Pearson Australia website:

At Pearson we believe in the successful integration of technology and learning at every level of education and are constantly evaluating and evolving products 

Our commitment is embodied in specific policies and services:
*Alternate Text Files are available for qualified students and instructors upon request and at no added cost, provided the student has purchased a copy of the print textbook. Files may be ordered directly from Pearson’s automated disability request server or via Access Text Network, a clearinghouse for files from all major higher education publishers. 

If you have a student who has a verified disability that prevents him or her from using standard instructional materials, please have your school’s Disabilities Service Coordinator or other school official fill out this request form and agreement for the electronic file the student requires. 

(“Student’s Electronic File : If requesting a text extraction file, please specify a basic word processing program (such as Word, WordPerfect, and ASCII text) and the version of the program (Word 2000, WordPerfect 6, etc).”)

*Accessible eBooks: Many of our leading textbooks are now offered as HTML eBooks for students using assistive technology to access course materials. Compatible with JAWS and other Windows screen readers, HTML eBooks are national texts published in HTML and, when appropriate, MathML to offer students: 

•
complete core content, including text and images, in single column presentation. 

•
alternative text descriptions for all important figures and photos. 

•
enhanced navigation support, including interactive table of contents, go-to-page functionality, and keyboard access. 

HTML eBooks are provided on the corresponding MyLab site so that all students can access needed texts at the same place, at the same time, and at the same price. Students who will be using a Mathematics, Economics, or other quantitative title with a Windows screen reader need only to download the free Design Science MathPlayer. 

To learn more about HTML eBooks, contact your Pearson representative or email disability.support@pearson.com. 

Presently about 70 HTML eBooks are provided directly on the MML/MSL sites. Significantly, beginning in 2014, every Pearson college math and stats text will have an HTML eBook version.  Available HTML eBooks are listed at http://www.mymathlab.com/titles-available.

For texts not yet in the HTML eBook format, we continue to provide PDFs of your textbook or eText, Student Solutions Manuals, Graphing Calculator Manuals, and other ancillaries, which can be used with such accessibility technologies as screen readers and Braille displays. You can also convert the PDF files into another format, such as a printed Braille book. Requests for alternative texts can be made

http://www.pearson.com.au/why-pearson/technology-learning/
Pascal Press :: Blake Education

Pascal are moving towards eBooks, but currently have only titles for years 11 and 12 in this format. These can only be accessed via their app which I was unable to install on my work laptop. Initial trials at home were not very successful.

www.pascalpress.com.au
Cengage Learning - Accessibility and Usability in Cengage Learning Educational Materials

“Cengage Learning is committed to making its educational materials accessible to users of all abilities. Through a dedicated company-wide task force, the assistance of outside experts and consultants, and feedback from users, Cengage Learning continuously seeks to identify and evaluate opportunities for improving the usability and accessibility of our products and services.”

CL eBook (media-rich online textbooks): 

“All Cengage Learning textbooks available in the CL eBook format are HTML-based and compatible with most screen reading assistive software. CL eBooks support browser settings for high-contrast narrative text, variable font sizes, and multiple foreground and background color options.”

It has been reported from at least one reliable source that Cengage has really locked down their provision of files for our students claiming they have HTML access now as part of the class teacher’s subscription. The enlarging capabilities are often quite limited as are the contrast/customisation options.

… There is still much more investigation and testing of publishers’ practices to be undertaken!
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