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Abstract
School textbooks in traditional accessible formats have significant disadvantages compared with print. Books are often bulky and difficult to navigate. Production is costly and time-consuming, and the result is not always customised for individual need.

Full-text DAISY offers flexible reading options, combining simultaneous presentation of audio, electronic text and images. DAISY books can be stored and played on a range of portable devices. Books are structured and highly navigable. Text can be converted to hard-copy braille or large print as needed.

This presentation will share the results of the DAISY Textbook Pilot, a collaborative research project funded by the Community Partnership Fund, part of the New Zealand Government's Digital Strategy.

Twelve students were supplied with curriculum books in full-text DAISY and in braille or large print. Training was provided, and books were used during the 2008 school year. 
The project aimed to investigate the feasibility of providing New Zealand curriculum material in full-text DAISY. It investigated production methods, relative benefits of DAISY for students, and training required by the education sector to support DAISY textbooks.
Introduction

This paper shares the preliminary results of the DAISY textbook pilot, a research project that was conducted by the RNZFB last year in partnership with the Blind and Low Vision Education Network of New Zealand (BLENNZ) and the Manurewa High School Visual Resource Centre, with research and ethics input from the University of Auckland.

The project was supported by the Community Partnership Fund, part of the New Zealand Government's Digital Strategy which provides project funding to groups working to improve the digital capacity of communities. 
The final evaluation report for the pilot project is due in July. 
DAISY

DAISY is an open standard for structured, accessible digital books. A DAISY book consists of a set of synchronised text, audio and image files that allow navigation around a text in a way that linear audio cassettes do not. It was designed by and with the print disability community around the world, to provide equitable access to content for people who can't access information through print. Many of the features of a DAISY book replicate the way that a sighted reader navigates a print book. For example:
· A reader can navigate to a particular page, flick to an index or footnote and then back to the original place in the text, place bookmarks and create text notes. 

· A full-text DAISY book played back on a PC or braille notetaker allows the reader to search for phrases and to read either large print or braille simultaneously with hearing the audio. So unlike a talking book, the reader can check the spelling of a name, explore a maths formula in detail, and learn to read and write foreign languages as well as speak and understand them.
An image on the accompanying PowerPoint presentation shows a Patricia Grace short story, Waimarie, in DAISY. Visually, and in fact structurally, full-text DAISY is a lot like a simple webpage with audio attached.

DAISY has been around for a while and is very widely used in the sector. So why did we need to study it in New Zealand?

What's the problem?

Students who are blind or who have low vision are still disadvantaged related to their sighted peers with regard to accessing the curriculum. Many curriculum materials are only available in regular print. The curriculum in New Zealand is shifting to using more digital materials, but many of these are in inaccessible formats.
Traditional accessible formats such as cassette-based audio, hard-copy braille and large print are bulky and slow to navigate.
Accessible formats are of limited availability, and a text might be available in one accessible format but not others.
Is DAISY a solution?
We wondered whether DAISY might be part of the solution to these problems.

· A full-text DAISY book allows students to have access to the text in a variety of formats, for example, simultaneous presentation of digital audio and refreshable braille.

· Text structured to the DAISY standard also facilitates production of hardcopy braille and large print formats.
· DAISY books can fit on a laptop, BrailleNote, cellphone or memory stick, so they're very portable. They're designed to be highly navigable and usable.

· And DAISY books have been used and well received in classroom settings internationally. Part of our pilot study was a literature review which looked at other studies of DAISY in an educational setting.

So we wanted to look at whether DAISY would work in a NZ educational context, and what would be involved in introducing it to the sector. We developed a series of research questions.
Research questions

1. How do students, Resource Teachers Vision, teachers and teacher aides find DAISY textbooks compared with other formats?

· 1.1 How effective are DAISY textbooks as a tool in assisting students to achieve their learning outcomes?

· 1.2 Are there some situations where DAISY textbooks have clear benefits over traditional formats (braille, audio, large print) especially with regards to accessibility, speed, accuracy and learning outcomes?

· 1.3 Are there some situations where traditional formats (braille, audio, large print) have clear benefits over DAISY textbooks especially with regards to accessibility, speed, accuracy and learning outcomes?

2. How viable is it to produce DAISY textbooks?

· 2.1 What are the most efficient ways of producing full-text DAISY textbooks using existing audio and electronic text files?

· 2.2 How feasible is it to produce full-text DAISY textbooks with synthetic speech?

3. What support is needed in the education sector to include DAISY textbooks as a special format?

· 3.1 What technical training is necessary for RTVs, teachers and teacher aides to ensure that DAISY books are used to their full potential?

· 3.2 How could technical training in the use of DAISY textbooks best be delivered to RTVs, teachers and teacher aides? 

Student selection

We selected 12 students to participate in the pilot. The research grid we developed specified that:
· Half would have growing confidence with ICT, and half would be confident with ICT.
· Half would be from Years 7-8, half from Years 9-10.
· There would be three students from each of four Visual Resource Centres around New Zealand.
· Eight would be large print readers, four would be braille readers
Figure 1: Desired Sample Grid
	
	Growing confidence with ICT
	Confidence with ICT

	Year 7-8
	2 large print students

1 braille student
	2 large print students

1 braille student

	Year 9-10
	2 large print students

1 braille student
	2 large print students

1 braille student


Figure 1 shows the students we identified we would need. Of course, nothing is quite so simple when working with real people.
All blind and low vision students use a range of formats and access strategies - it's not possible to split students neatly into large print & braille readers. Two of our students who were primarily braille readers actually read large print as well. Another preferred a mix of hard-copy braille and e-text. Many large print readers sometimes used regular print with magnification technology.

Additionally, blind and low vision students in NZ are a small population, so it's impossible to match a shopping list of requirements with the real individuals available.

This study was not designed to be statistical, but rather to provide qualitative information about the usefulness of DAISY. From the production perspective, it was a "pilot" to see what would be involved in introducing a DAISY service to the New Zealand education sector.
Figure 2: Actual Sample Grid
	
	Growing confidence with ICT
	Confidence with ICT

	Year 7-8
	1 large print student
	

	Year 9-10
	2 large print students

2 braille student
	5 large print students

2 braille students


The pilot
Once students had agreed to participate, we
· provided software and training for students and their support people, who could include Resource Teachers Vision, teacher aides, classroom teachers, and parents or caregivers.
· provided books in both full-text DAISY and either large print or braille for the 2008 school year.
· questioned students and their support people before and after the school year to assess their expectations and experiences.
The final evaluation report for the pilot is due in July 2009. This paper shares some of the general themes of the research.
DAISY compared with other formats

Research Question 1: "How do students, Resource Teachers Vision, teachers and teacher aides find DAISY textbooks compared with other formats?"
Generally, feedback was very positive - some students continued to ask for DAISY books during the year, and some have asked for them this year as well.

Some of the things students liked were:
· being able to access two formats at once, for example being able to look at the screen while the audio was playing.

· switching between two formats, for example one student enjoyed reading on screen then switching to audio when his eyes got tired.

· skipping around the book and searching for words or pages.

· portability compared with hard-copy formats - for example, one student liked to use DAISY books on the train.

· the ability to check spelling as well as pronunciation.
Quote from a braille reader: "I guess DAISY's quite good, … since they have the narrator, … if you've got a book that's got Māori or something in it, and I don't want to read it, I just want to have the speech or narrator read it, it's quite good because the narrator knows how to speak Māori, and the BrailleNote doesn't. "

Quote from a large print reader: "It meant I could keep up with the class when we were studying our novel, our English novel. And it’s actually quite good, because it combines the ways I like to do pleasure reading, because it reads and it shows you the words. I think I read my English novel about 4 times."
Quote from a large print reader: "It’s easy to use, coz you only have to do some commands to get to where you want in the book. There are heaps of useful things. Its easy to get around the DAISY books and not take ages."
Some of the drawbacks that students identified were:

· there was no access to tactile images - for some subjects, hardcopy braille diagrams are important.

· the DAISY files were too big and slow to navigate compared to other e-text formats for a BrailleNote user.
· some students found it difficult to read text on screen for long periods. One large print student found it difficult to feel like an active participant when listening to audio, and also found it hard to read text on screen - he liked the idea of DAISY but found he preferred just reading large print books.
Computer issues were a barrier to the use of DAISY in many cases. Laptops developed viruses, BrailleNote batteries ran out, software couldn't be installed because of security settings. These issues can be a particular barrier for students and teachers who are less technically confident. 

The computer itself was also a barrier to some students who felt it was too time-consuming setting up a computer when they wanted to read. One student said: "You have to log onto your computer, but you can just pull the braille straight out and read it."
The results of further analysing the data will give us really valuable information not just about DAISY, but about better use of other accessible formats. For example, the student's comment about DAISY files being too big reminds us that e-text is an important part of the mix.
DAISY Production

We found that synthetic speech audio is easy and quick to produce, and this will be a useful tool for future production.
One difficulty with synthetic speech is te reo Māori - New Zealand English includes a lot of Māori words, including place names. There are no commercial New Zealand English or Māori synthetic voices available. We used a British English voice and developed a lexicon of common words to correct the pronunciation, but this approach is not perfect.
The project used some existing audio, including historical recordings that had been converted from analogue to digital format.
We discovered that there were very significant efficiencies in producing work in multiple formats from a single source file, particularly when producing both DAISY and large print.
Production timeframes were a difficulty, as with other accessible formats. The project encountered many of the usual barriers with delivering accessible materials on time, such as students not knowing what subjects they will be studying until the last minute, print copies or electronic publishers' files not being available, and classroom teachers changing the assigned textbooks. 
While these barriers persist, students' expectations are changing. In the age of Google, students increasingly expect content on-demand, immediately. In example from the post-trial interviews, a student was asked "Can you tell me about any times when your classmates had books and you had to wait for your books to arrive?" The answer was "Yeah. When we had the Silver Sword. I had to wait quite a long time - about 2 weeks."
In those two weeks, we had 

· sourced a print copy of the book, 

· scanned and edited the text,

· converted to large print and DAISY structure,
· digitised an analogue recording,
· synchronised the audio with the text, and
· delivered the text in large print and DAISY to the student.
We expect delivery timeframes to improve over time, as we develop better communication with classroom teachers to encourage better planning, build up the library collection of DAISY materials, and share collections through initiatives like the Global Library.
During this project, we encountered some issues with sharing content between countries - for example a book was available in 24pt large print and DAISY in the UK, but couldn't be shared internationally for copyright reasons. In contrast, two titles had been recorded as digital audio by Vision Australia, and we were able to obtain these and convert them to full-text DAISY.
Text-only DAISY, that is a DAISY structure without audio, will sometimes be appropriate, and will be quicker to produce than audio.
Training and support
In general, students needed very little training. In particular, students who used braille notetakers found that navigating DAISY books was very similar to navigating other kinds of text. Two of the four felt that they had no need for training. For students who used laptops, reading DAISY required learning a new piece of software, so more training was needed.
Some Resource Teachers Vision identified that it would have been useful to have training before the students, and access to their own copies of the software.
Group training sessions were helpful in some cases, particularly the idea of involving support people in the same sessions as the students. 

It may also be useful to develop training documentation for advanced features of DAISY, to ensure students are able to take full advantage of DAISY features.

Next steps for RNZFB
The full evaluation report for the pilot is due in July 2009. Following the pilot, RNZFB is exploring funding options for delivering full-text DAISY as one of the accessible format options available to blind and low vision students.
We would like to explore the use of mathematical content in DAISY. At the time the pilot was planned, maths had been included in the DAISY standard, but there were no production tools or players that supported mathematical content. Both are now available.
RNZFB's library is in the early stages of its transition to digital delivery, so in the near future, talking books for school students will be delivered in DAISY audio format.
A quote from one of the braille reader on the trial describes the gap that this project was trying to fill. A delegate at Round Table conference 2009 said that they're always hearing that the internet will make all information accessible, but they've never seen a Google search that will tell them which bottle is their shampoo and which is their conditioner. Similarly, the internet hasn't replaced books yet for sighted children. Maybe it will or maybe it won't, but meanwhile blind and low vision students experience a huge gap in access to the kind of detailed, curated information found in books.
The interviewer asked "Can you think of things that make doing research difficult for you?". The student replied:
"The BrailleNote is slow on the Internet. I don't have access to the school library, to just browse through. Like, say, we had a project on medieval Japan and we had to find an aspect of life and research it, and well, the Internet doesn't have all that much on medieval Japan. So, it would have been rather nice if I could just have browsed through all the textbooks they've got at school. But I don't really have that ability."
