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Abstract
Thi s Mabgedearning for the Disadvantaged and Disabledll , i s a part of th
Socrates-Mi ner va proj ect on nfiMbbileLearnihgend&urapeann g, —T he

Educationll Today the world is at your fingertips, to live life without the Internet is to most
people an inconceivable idea, yet this is the world for some people and this paper elaborates
on the focus on universal accessibility and on mobile devices accessing the web.

The first part of this paper covers definitions of distance education in connection with
universal accessibility and mobile learning, and seeks to give the reader an understanding of
the field of online distance education and the challenges that one might run into when
working with universal accessibility. The paper continues with issues regarding learning
materials in accessible digital formats and discusses issues regarding digital libraries,
copyrights, publishing and creation of digital material. The following chapters introduce
reflections around the web, the available resources on the web and continue with general
accessibility guidelines when writing for the web. The paper describes issues and special care
needed when designing learning material with the mobile devices in mind. Some tools that are
used by visually impaired users are briefly described. The technical and theoretical part of this
paper is the description and small overview of some of the standards on the web, accessibility
and the mobile web and a recommendation of use. With this background, the solution chosen
by NKI Distance Education to adapt its LMS (Learning Management System) and the
publicly available pages of www.nki.no are described with the standards and
recommendations in mind.

The final remarks are followed by references used in this paper and we believe they will be of
great interest to the persons and institutions wishing to learn more about the possibility of the
standards and how to adapt their own web for universal accessibility and the mobile web.
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Chapter 1, Introduction

This work package is part of the project —Th
Educationll and focuses on theoretical consid
mobile learning for disadvantaged and disabled learners and experiences from NKI Distance

Education (NKI) and other Norwegian resources. In previous projects NKI designed their

learning management system in a way that enabled the use of mobile phones and PDAs in

online distance education. This work was closely related to the field of universal accessibility

by focusing on underlying structure and the delivery of learning material to different devices

based upon one source of content.

Online distance education can help people learn in the way that best suits their preferred
method of learning (The SALT Project 2002). This can help strengthen the input that a learner
feels helps them the most, and lets the student focus on their learning. This should also apply
to the students with special needs; to discount their weaknesses which can be done by the use
of accessibility tools (The SALT Project 2002).

Today the world is at your fingertips, to live life without the Internet is to most people an
inconceivable idea, yet this is reality for some people. The world at your fingertips is only a
reality if you can use a mouse to navigate on the web pages, see the text and images as well as
video or animations on the page and listen to the audio in the videos since most lack a sub-
title. The impact of the Internet is compared to the printing press of Gutenberg around 1439
(Wi ki pedia contributors’™ 2008g). With disabi
there are several tools available and standards are evolving —the Internet is perhaps the best
thing ever to happen for people with disabilities (WebAIM 2008b). Depending on how an
estimate is made, there is one out of every five person in the world who has a disability. Not
all disabilities prohibits the use of a web page, but can a company afford to not offer their
services and products to 1 in 5 or 1 in 10 or even 1 in every 20 person interested in the service
provided (WebAIM 2008b)?

It is reasonable to believe that the findings and results in this report also could benefit students

without disabilities. NKI hasan overallappro ach t hat one shoul d seek
forall-benef it for alll, meani ng that one shoul ¢
not just the disadvantaged and disabled. One should not design for disabilities or design for

average but design for diversity. This has been reflected in earlier projects NKI has been a

part of and in the system development work w
SESAM. Course designers have also been very aware of the importance of structure and

planning when designing new learning material.

Work package 8, Mobile learning for the disadvantaged and disabled
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Definitions of distance education

Before going into details of universal accessibility and mobile learning, it is useful to give

some information of what we understand by the term distance education. These clarifications

will give the reader a broader understanding of field online distance education and the

challenges that one might run into when working with universal accessibility, both for
—traditionalll online di trceseductmn. Ehefelare rmahyi on an d
terms for online, distance education. Some of them are: virtual education, Internet-based

education, web-based education, and education via computer-mediated communication.

Our understanding of online, distance education is developed from the definition from Keegan
(Keegan 1996):

—Di stance education is a form of education ¢

9 the quasi-permanent separation of teacher and learner throughout the length of the
learning process (this distinguishes it from conventional face-to-face education); the
influence of an educational organization both in the planning and preparation of
learning materials and in the provision of student support services (this distinguishes it
from private study and teach yourself programmes);

9 the use of technical media — print, audio, video or computer —to unite teacher and
learner and carry the content of the course;

9 the provision of two-way communication so that the student may benefit from or even
initiate dialogue (this distinguishes it from other uses of technology in education); and

1 the quasi-permanent absence of the learning group throughout the length of the
learning process so that people are usually taught as individuals rather than in groups,
with the possibility of occasional meetings, either face-to-face or by electronic means,
for both didactic and socialization purpo

If we accept that online education represents a subset of distance education we may define

online education by adchenginghispgnisBeétgan’ s def |

1 the use of computers and computer netwot&sinite teacher and learnersand carry
the content of the course;

1 the provision of two-way communication via computenetworks so that the student
may benefit from or even initiate dialogue (this distinguishes it from other uses of
technology in education);

Most proponents of online education would ex
learning, where students may communicate throughout the length of the learning process is
seen as one of the greatest advantages of on
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distance education ((McConnell 2000) in Rekkedal 2006). On the other hand, there is good
reason to stress that most adult students need to organise their studies according to demands
of work, social life and family responsibilities. These needs must be balanced against a
possible didactic ideal of co-operative learning. Thus, the flexibility of the institution in
adapting course requirements so that students may organise their learning independent of a
study group is important for many online students ((Rekkedal 1999) in Rekkedal 2006)). This
does not at all exclude learning methods exploiting the advantages of being part of a group or
learning community.

O0Bitance awodasi an d & defineddy Keegan (¢Kdegan1996) are well-
established concepts. Thed d i s t a n cisea petsan who,fioesoni reason, will not or
cannot take part in educational programmes that require presence at certain times or places.
Termssuchas6€ e ar and nAy @ a r ard nowgvéry common and can for our purposes
be described as different methods that both are subsets of distance education.

To NKI, |l earning is a change itmtheproblemasedsudent ’
studied and increased competence in solving problems in a field, ability to differ between

focal and more peripheral questions, analytical skills and competence in using the tools within

a field in appropriate ways. This means that learning results are shown in a qualitative change

in the student’s understanding, academic, so
result of active processing of learning materials and solving problems individually and/or in

groups. This view is often different from what we can find in many so-called e-learning

programmes, where knowledge often is seen as a larger amount of information or ability to

recall and reproduce facts. In addition to cost considerations, this is why NKI in general has

put little emphasis on using fancy effects in a behaviouristic pedagogical tradition,

programmed learning and knowledge transmission (((Marton et al 1987, 1997, Morgan 1993

on students’ conceptions of | earniimgin deep |
Rekkedal , Qvist-Eriksen 2003) in Rekkedal et.al. 2004). This is perhaps even more important

to address when designing learning material and systems that shall present the material on

small screens. We also hold the view that learning is an individual process that can be

supported by adequate interaction and/or collaboration in groups ((Askeland 2001) in

Fagerberg, Rekkedal 2004). We believe that the use of a mobile phone could support these

views. These are important point to have in mind when designing learning elements for online

learning, whether one uses a desktop computer or small, handheld devices such as a PDA or a

mobile phone.

Professor Morten Flate Paulsen (Paulsen 2001) argues for seven pedagogical opportunities of
the Internet that may increase the quality of the learning process. These opportunities are the
result of new emerging technologies and gave course designers and pedagogical staff new
challenges in designing courseware.

The seven pedagogical possibilities are:

1. The Internet gives students control over time

Work package 8, Mobile learning for the disadvantaged and disabled
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1 They can take part in learning activities when it suits them best
2. The Internet give access a large amount of learning resources
9 This could be online articles, journals, news papers, databases and other
resources not available in an ordinary class room. It is easier to get in touch
with research communities and specialists.
3. The Internet make collaborative learning possible, independent of time and place.
9 Students can participate in projects, debates and brain storming session even
though they live far from each other and study at different times.
4. The Internet gives students time to reflect and time to formulate questions and
answers.
1 Communication is normally written and students have the time to reflect and
think before they answer assignments or post to discussion forums.
5. The Internet gives unique possibilities to use the content of online discussions
9 This content can be used to make analytic and reflective assignments, for
instance one can ask students to compare their work and their contributions.
6. The Internet enables for the use of software in the learning process
1 The Internet predicts that one uses a computer and this makes it quite easy to
integrate pedagogical software into the teaching and learning process.
7. The Internet opens up for the use of multimedia in both presentation of learning
content and in communication
1 In traditional education there is often limited access to multimedia elements,
but there are many examples on good pedagogical multimedia elements on the
Internet.

Paul sen’s approach is written for the tradit
students accessing their learning environment by their desktop computer. These seven

possibilities also give a good overview of possibilities that may be transferred to the world of

small handheld devices. These pedagogical possibilities described by Paulsen outline the

challenges one has to overcome being a disabled student using a mobile phone in a study

situation. It is a fact that using a mobile phone gives even more flexibility in time and, of
course,moremobi | ity in a study situatilotetnet Today' s
access and a reasonable price model, gives easy access to extensive online learning resources.

It is possible to collaborate with peers via a LMS system designed for small devices or using

synchronous services like MSN Messenger, Skype etc. One can also send and receive e-mails

from the mobile phone and one can access asynchronous communications such as discussion

forums or submit assignments. The use of a modern mobile phone gives access to a huge

number of multimedia elements in many shapes, real time video, audio, animations, browsing

the web, etc. This new situation gives course developers new opportunities to design elements

that can enhance the overall experience, and it might also enhance the learning outcome. One

should be very critical of the use of multimedia elements in online learning, and make certain

that they really improve the learning content and give better outcome for the learner. This is

especially important when discussing learning materials and systems for disabled people on

small screens in general.

Work package 8, Mobile learning for the disadvantaged and disabled
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Mobile learning in distance education

Mobile learning is a term that is more and more used in the field of education and is often
related to e-learning and distance education but with the focus on learning across contexts and
learning with mobile devices. According to Wikipedia the term mobile learning covers:

filearning with portable teaimlogies, where the focus is on the technology (which

could be in a fixed location, such as a classroom); learning across contexts, where the
focus is on the mobility of the learner, interacting with portable or fixed technology;
and learning in a mobilecgiety, with a focus on how society and its institutions can
accommodate and support the learning of an increasingly mobile population that is
not satisfied with existing learning methodologies

This terminology does t o iewsthahmeleamingtisenotier suppor t
way to deliver distance learning. Wikipedia also gives this definition of mobile learning:

ALearning that happens across | ocations,
opportunities offered by portable technologiesotherwords, mobile learning

decreases limitation of learning location with the mobility of general portable

devices.

This definition is interesting because it is a very wide definition of what we understand by the

term mobile. One could argue that the term mobile today is synonymous with mobile phones

but then one misses out important aspects. Viewing a mobile phone as a device that only

operates wirelessly reveals only a very thin
include. It could include all kinds of mobile equipment from a mobile phone to an ordinary

lap top.

Many authors (e.g., Mostakhdemin-Hosseini and Tuimala, 2005 in Laouris and Eteokleous

(2006)) view mobile learning simply as the natural evolution of e-learning, which completes a

missing component of the solution (i.e. adding the wireless feature), or as a new stage of

distance and e-learning. This is a view that we believe can be supported widely by educators

in gener al and i s easy to relat anevlation | n NKI '’
from e-learning, but it is mainly an addition to the traditional, not old fashioned, way of

providing online education via an LMS system, that could give the learner a greater value and

outcome of the learning process and enhance the learning experience. Under no circumstances

do we believe that learning via typical mobile devices such as mobile phone and PDAs can

entirely replace an ordinary computer and traditional learning materials such as text books.

This is also supported by Senior Director of Worldwide eLearning Solutions, Adobe Systems,
Inc., Ellen D. Wagner. She states the following:

—H mobile learning really does represent the next stage in an ongoing continuum of
technology mediation, the following "lessons e-learned"” need to be kept in mind:

Work package 8, Mobile learning for the disadvantaged and disabled
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1 Learning is a deeply personal act that is facilitated when learning experiences are
relevant, reliable, and engaging.
During those early days of e-learning, we learned the hard way that simply building a
learning system that could be accessed over the Internet did not guarantee that people
would have much need for or interest in the courses and programs being hawked—by
institutional and commercial provider alike. We learned that shoveling courseware
online did not provide anyone—faculty, students, or administrators—with an online
experience that was much more than tedious electronic page-turning. Sometimes we
learned the hard way that "doing learning unto others" could quickly de-motivate and
disengage the very people we had hoped to serve.

1 Different kinds of learning demand appropriate strategies, tools, and resources.
Concrete operational learning can be facilitated using representational media, whereas
teaching complex problem-solving—such as performing surgery or landing an
airplane—may be far better served by allowing learners to practice developing those
skills in a safe, risk-free virtual environment. Having just-in-time access to
information, even in a flat-file text-based form, may be far preferable to having no
access to any information at all. Questions about media-appropriateness from a pure
cognitive perspective are likely to be mitigated by aesthetic and experience quality
metrics. More than twenty years of empirical evidence underscore that there is no such
thing as a "one size fits all" technology solution for learning.

1 Technology in and of itself may not guarantee better learning.
But when effectively deployed, technology can help focus attention while attracting
and maintaining a | earner’' s iystrucenng st . Tec
and organizing information, by displaying and demonstrating procedures and
operations. It can help make a learning experience more memorable and can help
relate new information to that which is already known. Technology can simulate a
range of conditions, immerse people in virtual environments, and provide safe practice
opportunities as mastery is developed—all of which are necessary conditions for
maximizing the probability that learning will occur. Perhaps even more important,
technology allows us to have relationships with information in our own, unique ways.
This phenomenon effectively shifts the question from "Will technology improve
learning?" to "How much further will technology let us push the envelope of human
cognitive, affective, and kinesthetic experience?"

1 The better the experience and the more intentional the results, the greater is the
likelihood that learning will occur.
In reflecting on the importance of design in software development, Kevin Mullet (In
Wagner 2005) has noted that early software users were themselves programmers and
consequently were highly tolerant of complex interactive models and primitive visual
di splays. Today’s users are very differen
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useful only to the extent that ordinary users can understand and take advantage of the
functionality it provides. Looking at it from a learning-oriented perspective, when
technology can help strengthen learner motivation, focus attention, make a learning

moment more memorable, or demonstrate the relevancy of learning to performance,

the greater is the likelihood that technology will have a direct positive effect on

learning. To this end, one exciting possibility of the coming mobile movement is an
opportunity for a sharper focus from instructional technology and instructional design
programs on the value of experience design for learning. ( Wagner 2005) . |

These perspectives points out how important it is to have in mind that technology alone is not
a success factor for successful delivery of learning.

The Joint Information Systems Committee, JISC, is a committee that provides educational
advisory service in the fields of accessibility and inclusion in the UK. JISC makes the
following statement (http://www.techdis.ac.uk/index.php?p=9 5 32 2):

AGood practice in accessible learning is not primarily about technical standards, or
course design; nor even (necessarily) the learning resource. It is primarily about the
learner and their ability to engage with the learning experience. A good learning
experience is the result of many factors ranging from the nature of the resources to the
quality of the pedagogy and even the personality of the teacher or l@cturer

This becomes even more important when it comes to mobile learning and universal
accessibility. The group of learners with special needs and disadvantages is benefitting most
from the new, emerging technologies that we see general available on mobile devices to day.
Wagner (Wagner 2005) states that:

fiLearning is a deeply personal act that is facilitated when learning experiences are
relevant, reliable, and engaging.

This, together with our opinion that learning is an activity or process and shown as a change

i n a gpecepsoasnattitudes or cognitive or physical skills, show us that technology is
just an enabler for this learning process. Wagner has her main focus on how technology may
enhance the learning, but also points out the importance of content. The difficulties starts
when one has to take decisions on what kind of learning material one should develop or adapt
for the learning environment whether it is mobile or not.

In the NKI system it was a challenge to design solutions for learners who were users of
mobile technology and wanted to study also when on the move, that also allowed other
students to apply standard technology. It is of most importance that the solutions must be
designed in ways to allow both groups and learners with and without disadvantages, to
participate in the same course. This meant that we had to look for solutions that were optimal
for distributing content and communication in courses, independent on whether the students
and tutors applied mobile technology or standard PC and Internet connection for teaching or

Work package 8, Mobile learning for the disadvantaged and disabled
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learning. This concept is the underlying foundation in this paper, design for all, design for
diversity, and it is our true believe that one should try as far as possible to develop systems
and learning material following this approach.

Universal accessibility

Distance education has been around for a long time, and many students have participated in
correspondence courses using text books and other printed learning materials. Still, this
traditional model of providing distance education is common, but the introduction of the
Internet and new technologies opened up a whole new world to learners and educators, and a
new, larger market for the institutions to sell their product. In the US, online educators tend to
perceive the Internet as their home market and an opportunity for export, while in the Nordic
countries educators regard it as an opportunity for studying online courses from the United
States (Paulsen 2003). The Internet has wiped out much of the boundaries between countries
and cultures allowing students to enroll in courses at institutions in other countries and
continents. Increasing access to more students is a common reason for providing education in
a distance learning format. However, these access arguments usually focus on people
separated by distance and time and rarely include consideration of the needs of people with
disabilities. In fact, the design of many distance learning courses erects barriers for the full
participation of students and instructors with some types of disabilities (Burgstahler 2006).

Rudolph Brynn, Senior advisor at National Centre for Documentation on Disability in
Norway, states that if ICT in general is accessible, it may be an important tool to include
disabled people in the labor market, in education and other sectors of society. But inaccessible
technology in the self-service society can equally easy produce new barriers. ICT is
dominated by the combination of computer technology and telecommunication technologies.
TV can function as a PC, the PC can double as a telephone, a mobile phone can be a camera
and a music player etc. All this yields new possibilities for disabled people (Brynn 2005).

Accessibility is a general term used to describe the degree to which a product (e.qg., device,
service and environment) is accessible by as many people as possible. Accessibility can be
viewed as the "ability to access" the functionality, and possible benefit, of some system or
entity. Accessibility is often used to focus on people with disabilities and their right of access
to entities, often through use of some assistive technology. Several definitions of accessibility
refer directly to access-based individual rights laws and regulations (Wikipedia 2008). In this
paper the focus is not on physical design but on how accessibility and technology enables
learners with special needs or disadvantages them to take advantage of computers and mobile
devices, such as a mobile phone or PDA in their learning situation.

The term universal accessibility or universal design can be explained in different ways.
Aslaksen et al. (Aslaksen et al 1997) are using the following definition:

AUni ver sal desi gn iogstionohddferehepodugtnanda nd t he ¢
environments in such a way that they carextensively used by all people, without the
need for special adaptation or desggrirgnslated fromNorwegiar).
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In a study situation this could for example be special demands to the course materials, online
services or physical adaptation. For NKI this concerns the online learning management
system (LMS) SESAM and those courses with all learning materials available online. There
are issues to consider whether or not one should offer ordinary text books as speech for
instance in a DAISY format in addition to the online material.

The Norwegian government has issued the following suggestion to a strategy on how to plan
for adaptation and design:

fThere are mainly two approachesgian a strategy for adaptation and design when

it comes to the group of students with visual impairments. The first is the approach to
make a separate version of the course material or information spyeadpted and
designed for theisually impairedvision group. This can be understood as

Afaccessible designo. The second approach
it can be used and under suniversathccesyibiliyorl . T hi
uni ver sal desi gno. Winidiffehrent oimouenstances suidhaso s e  d e

existing services, future plans, target group and available recoor@elrtensen
2003, translated from Norwegian)

There are in practice reasons to believe that universal accessibility or universal design is the
preferred approach to follow when possible. The main argument for this solution is:

1 Economy: it is expensive to make different versions of the material unless there is a
fully automated process to do it that also can ensure a proper quality on the end result

9 Updates: It is difficult and resource consuming to maintain two or more versions of
the same product. Often the —mainl produc
behind and forgotten.

9 The focus on universal design has proven to also benefit other than the intended target

group
(Mortensen 2003).

The main focus in this paper is on how to make web pages and online services related to
distance education available for mobile phones and mobile devices. As discussed earlier, NKI
is convinced that one should try, as far as possible, to design mobile learning, or learning in
general, as accessible as possible for all users. Earlier research conducted by NKI in the field
of mobile learning showed that one could design an LMS that could deliver online learning
material both to an ordinary desktop pc with large screen and to mobile devices with small
screens. These previous projects in the field of mobile learning at NKI, had not focused
specifically on providing learning and services for people with disadvantages, but systems
developed could actually cater for this group of learners as well. There is an increasing market
for mobility in general and we need to give the mobile user, both users with and without
disadvantages, a better and useful experience with existing online learning material and
services.
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One of the biggest challenges concerning the application of mobile devices for learning is to
find solutions that make learning materials appear on these small screens in a way that makes
them accessible to as many potential learners as possible, regardless of their prerequisites.
One important issue is the actual space available on the small screens, another is how to make
a screen reader for visually impaired learners work.

There is a need to make some clarifications
di sadvantaged | earnersll. The British Educat.i
(Becta 2003) ICT Research, gives the following definition to describe learners with special

education needs:

fiSpecial Education Needs (SEN) includes students with serious physical or learning
difficulties but also many students whose reading, writing and numeracy skills develop
slowly. Special needs include camnalis such as dyslexia, physical disabilities, speech
and language disorders, visual impairment, hearing loss, difficulties in
communication, and emotional and behavioural difficuities

This description embraces more than this work package seeks to cover, but it introduces the

term Special Education Needs that pinpoints what one actually could deal with when working

within the field of disabled and disadvantaged learners. It is important to remember that this

group also may include, for instance, elderlype opl e wi t h —nor mal Il aging
hearing loss and visual impairment. Again, our philosophy is still that one should design for

diversity, not for the average, but we must have in mind, that student with visual impairment

or hearing loss probably have most to gain from an LMS system that make online learning

available on a mobile phone or a PDA.

Access Barriers

There is little doubt that mobile learning via small hand held devices can be beneficial for
many learners with or without disadvantages, but there are still groups that will have problems
accessing these devices. One could easily imagine learners with visual impairments having
difficulties with a small screen even though there are some possibilities to alter settings like
colors, text size etc. There is magnifying software available that helps some learner with
visual impairments or text-to-speech software that reads the screen content. These are good
tools to help the impaired learner but still no guarantee that the learners are able to access the
learning material effectively. In some case the learner may not be able to access the material
at all when using a handheld device. It is important to investigate the possibilities that lie in
these mobile devices and mobile technology because there might be advantages that create a
better learning outcome and experience compared to learning environments that does not
make use of mobile technology. One example could be a visually impaired student might find
small fonts in a text on a hand held device difficult to read, but still appreciates the ability to
bring several full lengths titles that are fully searchable and available to him everywhere.

There are different levels of disabilities and disadvantages that one has to take into
consideration when planning and designing for universal accessibility. Today we have access
to many different software programmes that allows people with different disabilities to use a
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computer or related technology to access a course on the Internet and via different tools such
as a computer or a mobile phone. The following examples give some ideas to what kind of
challenges one might face when designing and providing distance education for a wide
audience:

1 Visual impairments, this could include student or instructors who are blind or have
limited vision. The blind can use technology such as text-to-speech to get hold of the
information on a website or other types of learning materials in digital format, both
from a computer and from other hand held devices, such as a PDA or a mobile phone.
Blind students will have trouble interpreting graphics unless the course designer has
provided a description of the image that is also parsed through the text-to-speech
software. In general, blind students or students with limited vision who have problems
with visual materials, can be supported for instance by using Braille printouts, digital
text, tactile drawings and screen enlargement software.

1 Speech impairments could be a problem where teleconferences and videoconferences
is a part of the course but these students have full access to mail, sms, web sites etc.,
and will normally managed well.

1 Mobility impairments could, for instance, be that a student could not move his/her
hands and hence not be able to use the mouse or the keyboard as input devices. These
students would have to use alternative input methods, such as speech input.

These barriers mentioned above are issues, which one has to address when designing online
distance education for general audiences. We wish to provide mobile users with similar
information that is provided for desktop or laptop users, but with a layout that is better suited
to the small screen.

In this work we have mainly focused on the group of learners with visual impairments.

However, it is important also to include other groups of learners that might benefit from these

small devices, e.g. learnerswi t h mot or control problems. Toda
PDAs have the functionality to use a various set of multimedia elements, but still the main

source of presentation is through text. This is clearly a problem for learners with for example

dyslexia, and the problems may be increased by the limited range of font types, sizes and

colors available on the device. Other learners with poor fine motor co-ordination might find it

nearly impossible to operate a small device with small buttons and non intuitive user

interface. JISC TechDis conducted a small scale study among users with self-declared
—difficulties with mleenar il n @ nThesenusdrs Hadfthe g 1 ll t | e s
most significant correlation to a specific barrier to m-learning — far more than those who self

decl ared visual or movement difficulties. Th
and controls too fiddly I Adding value to learners with m-Learningll
http://www.techdis.ac.uk/index.php?p=9 5 32 2).
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Special need students in particular can benefit from good software design, this is also

beneficial for other student without special needs as well. Our assumption is that presently

there are a small percentage of the learning materials available in accessible formats. Thus,

some students may need to use assistive technology in order to access the learning materials.

Yet, even when this technology is available, access may still be problematic because the

content is often not accessible - for example, when websites have not been designed with

screen readers in mind. Inclusive design standards and guidelines as recommended by the

W3C Web Accessibility Initiative (see http://www.w3.org/WAI/) can help to ensure universal
access. These standardsare f ur t her descri bed in the chaptel
mobile | earningl.
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Chapter 2, Learning material in accessible digital formats .

Introduction

For several years we have been able to access digital material through the computers and
more and more material are made available. E-learning has already been supplying learners
worldwide with course materials available online in different format such as html, PDF, word
etc. This has given us many advantages compared to traditional paper based resources in a
learning context. One can personalize the content via font types and sizes, colors,
magnification, one can access online resources outside the learning management system to
mention some. It is also more efficient and easy to make updates of the learning materials and
cost-effective to distribute it.

There are several obstacles to overcome in the development of digital learning materials, like
copyrights, distribution, preparation for various medias (pc, lap top, PDA, mobile phone).
Especially, it is very important to solve issues concerning copyrights. Viviane Reding, the

EU's Commissioner for Information Society and Media, f o u n d édigh Levél Expeit h e
Group on Digital Librariesl , st ates the foll owing:

AProtection of iimporantio stimilateareatiyity aodornmovatign i s
in the knowledgdased economy. Solving copyright issues in an oslironment is
therefore crucial if we are to make the vision of a pean Digital Library a reality"

(Reding 2007).

The High Level Expert Group on Digital Libraries also discussed in 2007 issues concerning

t he for mul a —tisemidaie gidelyli ziet oma® , alt odforstmp hasi z e
avoid duplication are important and should be encouraged. The group also notes that the
preceptt o —di ssemi nate widelyl cannot possibly e

all circumstances, lest the opportunity for uncontrolled secondary dissemination destroy the
incentives to create in the first place and to invest in the primary exploitation on works. No
creator and no publisher may indeed be expected to engage in the difficult and risky task of
creating a new work, if the initial digital copy were to be available without limits immediately
after it is first made. These issues addressed are important for publishers and authors in all
fields of digitalization of material, whether it is educational, leisure or other types of material
(The High Level Expert Group, 2007).

At NKI students normally receive text books in addition to online materials, such as study
guides, forum, online recourses, etc. We believe that text books still are, and will be, the most
beneficial way for the learner to acquire comprehensive curriculum, especially at college and
university levels. Surveys made by NKI also tell that students prefer text books instead of
reading extensive material on screen. This is of course a good solution for ordinary students
without a visual or reading impairment, but it excludes students with certain impairments.
Smaller courses are often provided to the students with all learning materials available online
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either by the course provider or by external recourses linked in to the course. One must also
take into consideration the accessibility of the learning management systems, (LMS). The
LMS system needs to provide an accessible interface, in addition to accessible course content,
so that students with disabilities have the opportunity to take part in the learning situation at
an equal level with their non-disabled peers.

There are several considerations that need to be addressed when discussing the "accessibility"
of the LMS platform in question. These include:

T the accessibility of the LMS platform itself
T the accessibility of content uploaded into the LMS platform, and
T the ability to create accessible content within the LMS platform

The High Tech Center Training Unit in the California Community Colleges, USA, has

introduces the concept of —The Three C's of
meant as a tool or guidelines when considering how accessible Web-based educational
platformscanbe. The t hree Cs are defined as —The Cont

Ca p a b iBlownt20p4). (

The Container is the LMS system and focus on the containers accessibility and to what extend
the container lets the learner with disabilities navigate and interact with the program while
focusing on course content. This aspect is very important for decision makers to have in mind
when considering different LMS systems. Optimally, the container should provide the student
with options for selecting various modalities in which to access the information (i.e. rich
media, text only, fully annotated media).

The —Cont e n tddsignbfahe cousse nmterial tohtemt placed inside the LMS. It
represents step two in the determination of the overall accessibility of the LMS and should
consist of consideration about the use of text, images, video, audio, animated graphics, tables,
graphs, PDF documents or other materials that could be a part of online course material.

The third part, The —Capabilityl, addresses
accessible course material. This is often a bottle neck in the development since it implies both

the system and its ability to support accessible creation of content and the tutor or course
designer’s knowledge about the accessibility

In Norway, The Norwegian Association of the Blind and Partially Sighted - NABP, states that

LMS systems are often very poor designed to support learners with visual impairments. These

learners are often not able to use these systems and the institutions are reluctant to make

changes to their system because it is time consuming and expensive. Many institutions are not

able to make these changes even if they wanted to, because they bought systems from a third

party vendor. Consequently, they are dependent on their vendor for developing new

functionality supporting disabled studentsora better, a —design for al
impression that this group of learners is not highly prioritized in the development of most of
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the —of t he s NABP ftaltes tHatvh&prosess sf eeelosng learning
materials for the visually impaired learner is normally done on a need-to-have basis, meaning
that a digital suitable format is created for the learner when needed. This often turns out to
become a very expensive process converting materials for learners with special needs, but is,
for instance in Norway, often supported by the government.

Delivery of digital material in alternative formats

There are several issues to address in the process to deliver learning materials in alternative
formats to meet the needs of people with different types of disabilities. Publishing houses
must have a clear strategy on how to address this issue. One could ask the question whether
the publishing houses look at this market as a way to grow, or see the number of students with
impairments to be too small compared to students without impairment, and therefore resist
putting effort into the development of digital learning materials. How one solves the
challenges concerning copyrights on digital learning materials is another important question.
One could easily see that distribution of such material could take place via services similar to
what we see in the music and film industry. Is it likely to believe that a student paying for his
learning material will keep it for him or will he distribute it either by e-mail, websites or file
sharing services? What kind of format should be produced is important to decide. According
to Sal Cooke, Director of JISC TechDis (Cooke 2008) publishers in the UK generally provide
one of two digital formats — either an e-book or a PDF.

According to Marianne Lgvdal at the Norwegian publishing house, NKI Forlaget, there is a
substantial focus on digitalization of books and learning materials, both in the publishing
houses and in the book industry in general. There are already several products and book titles
available, and the market is rising. According to Lgvdal, there is a strong focus on the digital
book as the most i mportant medium for
boardsll avail abl e nghaouasesrfoeus ca deliveringaligitel bopksiabdia i
wide range of reading tools to help those with visual disadvantages. At the moment, there are
some literatures available in mp3 format but NKI Forlaget is looking at tools that can convert
for instance a PDF file into other formats depending on what the student/learner wants and
needs.

Digital libraries

There are several initiatives to establish digital libraries both in Europe and other parts of the
world. According to europa.eu, the portal site of the European Union (http://europa.eu), there
are more than 2.5 billion books available, but only 1% has been made available in digital
formats. The European Commission has therefore called on member states to put more effort
into making more materials available in digital formats, both for study and leisure purposes.
This work might be very comprehensive to overcome and rather expensive. To help out on the
expenses and in an effort to digitize library content, the commission has committed to
contribute with 120 million Euros in 2009 and 2010. The commission states that even though
many member states have made significant progress in making their content available online,
there is still need for substantial private and public investments to speed up the work to
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digitize library content. It is a goal to have a European Digital Library, called Europeana,
open to the public before the end of 2009.

Some member states in the union have already take steps to speed up this work. Slovenia
adopted a Public-Private Partnership Act in 2007, providing new opportunities for private
promotion of digitization projects in public institutions. Slovakia has rehabilitated an old
military complex as a large-scale digitization facility using page turning robots. On the other
hand there are also examples, for instance in Germany, that museums are digitizing materials
but only offer 25% of it is online.

In the United States several libraries have already started the work to digitalize different kinds
of material that they let their library users download to their mp3 player, PDA, mobile phone
or other reading devices. The Greater Phoenix Digital Library has already over 50,000 titles
available for downloading and the number is continuously rising. E-books, audio books,
music and video are available. According to Tom Gemberling (VG 2008), responsible for
digital media at the library, this service is very popular amongst those users that are aware of
this possibility. To download content from the library the user needs a library card, access to
the Internet and software that is available on the Internet. Adobe Digital Editions, Mobipocket
reader and OverDrive Media Console are popular software used.

In Norway libraries are working on solutions that will make digital content available in the
near future. In Norway, as in the rest of Europe, issues regarding copyright are the main
challenge to overcome, but the involved parties are in dialogue to find proper solutions.

At the time of writing, the assortment of Norwegian e-books is very limited, but this will
certainly change. There are high hopes for e-books and digital libraries in Norway, and Sales-
and marketing director in —Biblioteksentralenll i n  Nrane @. &ygning, says that this
service is very positive for their users. In a digitized future there will be no more problems
with overdue books, library opening hours, distance to the library and so on. The technical
solution is already in place delivered from a German company and the solution will work
amost | i ke an ordinary | ibrary service. |If
will not be available for other users until it is returned. If one would like to provide a more
copies of the digital book, the library has to buy more licenses on the book/file. Most of these
digital books and materials are available for downloading to small, hand held devices such as
a PDA or a mobile phone. This availability makes it attractive to large user groups, both
people with disadvantages and without. One argument in favor of the solution is that the
libraries save a lot of physical space and that services are available 24/7 (VG 2008).

Unfortunately, users with disabilities are not taken very much into consideration during this
first phase of developing a digital library in Norway. There is reason to believe that this is the
case also in other countries in Europe and the rest of the world. The focus has been on
actually getting a functional solution in place and getting the agreements with the large
publishing houses concerning copyright. There has been a great deal of reluctance from the
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publishers against digitalization of materials. They are anxious about what will happen when
their books turn into a digital format and suddenly become highly available and to some
extent out of their control.

Universal accessible learning materials are not a special type of materials designed or targeted
at a specific group of learners. This is learning content or other kinds of content that the
learner can access with or without a disability. This aspect should be of major interest for the
publishing houses, since in practice it means that everyone can be looked upon as a potential
customer. This is taken more into considerations in recent times because technology is
developing rapidly giving new opportunities, for instance by integration of accessibility into
mainstream software and technology. These developments open up accessibility for all types
of users and to many different types of devices, for instance to a mobile phone equipped with
speech assistance software.

Different user groups with different kinds of impairments do require accessible solutions that
are available in the mainstream everyday environment. These solutions can be screen
magnifiers, text-to-speech software on a mobile phone and up to full screen reading systems
and operating systems on a desktop computer. The traditional problem with accessible
solutions is that they are normally implemented as an afterthought resulting in solutions that
are not well integrated and gives poor user experiences. The lack of integration with the
mainstream user environments anrgultsime | ack of
problems with maintenance and upgrading. To help out with the development and integration
process of accessible content, software and technology, it is essential that the —gesign for allll
principle, as discussed in the introduction of this work package, and accessible design
methodologies are well known, accepted and used.

Howdothepu bl i shi ng hous &3%hafcould they dotoanfluenteithe —wor | d |l
producti on af t eprincipled Eheream reasons ¢p helieedhat may | |l

publishing houses operate on the premises that if they provide content digitally, it is

automatically accessible. In other words, if adapted and converted to a digital format and can

be accessed for instance online, it is universal accessible. This is of course not the case, and

the challenge of universal accessibility needs to be addressed by the publishing houses.

Notions of —accessibilityl are normally equa
content, where this content can be made available. On a European level, and, indeed, often on

a national level, much of the existing expertise on creating accessible adaptations of digital

content is of a highly distributed nature. Within specialist organizations supporting print

impaired people; or within university research laboratories, or, indeed, within publishing

houses, many automated tools have been designed and implemented at least partially to

execute the necessary adaptation procedures. However, each automated tool has its own,

highly specific, field of application. Furthermore, the knowledge required to build these very

specific tools is equally distributed, so that there is currently very little re-use of either tools or

knowledge.
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The content provider’s perspective on digit.i
the modern environment driven by the Internet for content dissemination, security is a vital

issue for publishers. Digital Rights Management, DRM, is a complex problem for all content

owners. Every publisher’s content , asithatioraoftén b as e
results in a personalized set of requirements for each case. As a result, agreements on

accessibility are often negotiated on a case-by-case basis. Naturally, publishers have to be

confident that any digital format is being delivered through secure gateways, are accessed

only by those people who are intended to receive it. Most adaptive technology allows the user

to access a document, and to read it following the "outer"” structure of the original. But if the

same information has also an "inner" structure that allows the adaptive device to distinguish

between a phrase and a measure, between a paragraph and a sentence, highlighting particular

annotations, then the level of accessibility (and therefore usability) of the whole document

will be greatly enhanced, allowing the user to move through it in the same way as those

without impairments do when looking at a printed document, and following the same integral

logic. In an ideal world, all documents made available in electronic formats should contain an

internal structure that benefits everyone. Highly-structured documents are becoming more and

more popular due to reasons that very seldom pertain to making it accessible to persons with

disabilities. (-Bocument Prosessing for Accessibilityl , 200 8) .

How to obtain content in alternate formats

This is an abstract from guidelines developed by TechDis in collaboration with the Publishers
Association in the UK (http://www.techdis.ac.uk/getaltformat). These guidelines are meant to
give anyone with a need to supply text books in an alternative format, an overview of the
process of publishing. It also suggests what information publishers may need in order to
provide a textbook in an alternative format.

Alternative formats are often understood as formats to support those users with visual
impairments. However, the fact is that formats developed to service users with impairments,
could often benefit users without impairments. For instance can a text-to-speech format be of
high value to a dyslexic learner, it can be relatively easy to produce if a digital copy is
available and it could be useful for a learner without impairments as well. Other groups with
impairments can also benefit from digital availability of learning material. Learners with
motor impairment can use available technology to read on screen in a way that might be
impossible with a physical copy of a book (Rose, Wasson 2008).

The Publishing Process
The workflow of a publishing process could often look like this:

1 Author creates original word-processed text normally in word processor format (e.g.
Microsoft ® Word).

1 The editing stage then generally takes place via word processor software but other
design elements can be added via other software
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1 At the design and typesetting stages the entire text continues to evolve using print
production software (e.g. Quark ® XPress or Adobe ® InDesign).

1 Proof reading and final editing using print production software

Printing (usually outsourced) from final print production software file or PDF

1 Archiving of final file in most appropriate format for future reproduction.

=

One should be aware that it often can be difficult for the publisher to provide a Word copy of
the material since ittendsto —d i s a pgovergd into other formats, rather early in the
process. A PDF file is most likely to be available.

Contacting the publisher

When contacting a publisher requesting material in digital form, one should have in mind that

this might be a time consuming process. It takes time to make requests, to get the electronic

copy and to adapt the material for learner use. Information about author, title, ISBN,

publication date should be providledt o make the request as —smoot |
publisher will also need licensing related details since providing an electronic version

represents a potential copyright risk for the publisher. Here are some questions to ask the

publishing house:

Is the title already available commercially in digital format?

Is it available in PDF and what is the size of the file? How is it provided?
How accessible is the PDF?

What are the costs or are there other special conditions or terms?

=A =4 =4 =4

Adapting learning content

How accessible the finished product in practice is, depends much on the original source of
content and depending on this, it can be a great challenge to adapt the digital version into an
accessible and useful piece of material. It is important to recognize that additional work may
be necessary to make an electronic version fully accessible to a specific learner. This could be
anything from easy adjustment of headings in a document to more extensive changes of the
entire structure of the document. Material is often provided in PDF format and most of the
textbooks from the last five years would normally be available. The PDF files are provided by
the publisher by e-mail, CD, websites, and one must expect the publisher to include strict
licensing restrictions to ensure that illegal copying and distribution do not take place.

To help out with the process of adapting learning material, The Center for Applied Special
Technology, CAST (http://www.cast.org/), make use of the concept: Universal Design for
Learning (UDL). This is an approach that focuses on the primary barrier to making expert
learners of all students: inflexible, one-size-fits-all curricula that raise unintentional barriers to
learning.

Universal Design for Learning helps to meet the challenge of diversity by suggesting flexible
instructional materials, techniques, and strategies that empower educators to meet these varied
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needs. A universally designed curriculum is designed from the outset to meet the needs of the
greatest number of users, making costly, time-consuming, and after-the-fact changes to
curriculum unnecessary (Universal Design for Learning (UDL) Guideline¥ersion 10,
http://www.cast.org/publications/UDLguidelines/versionl.html ).

The three primary principles for UDL:

T Principle 1I: Provide Multipl EanM®.ans of Re
Students differ in the ways that they perceive and comprehend information that is
presented to them. For example, those with sensory disabilities (e.g., blindness or
deafness); learning disabilities (e.g., dyslexia); language or cultural differences, and so
forth may all require different ways of approaching content. Others may simply grasp
information better through visual or auditory means rather than printed text. In reality,
there is no one means of representation that will be optimal for all students; providing
options in representation is essential.

T Principle I1: Provide Multiple Means of E
differ in the ways that they can navigate a learning environment and express what they
know. For example, individuals with significant motor disabilities (e.g. cerebral
palsy), those who struggle with strategic and organizational abilities (executive
function disorders, ADHD), those who have language barriers, and so forth approach
learning tasks very differently and will demonstrate their mastery very differently.
Some may be able to express themselves well in writing text but not oral speech, and
vice versa. In reality, there is no one means of expression that will be optimal for all
students; providing options for expression is essential.

T Principle I11: Provide Multiple Means of
Students differ markedly in the ways in which they can be engaged or motivated to
learn. Some students are highly engaged by spontaneity and novelty while other are
disengaged, even frightened, by those aspects, preferring strict routine. In reality, there
IS no one means of representation that will be optimal for all students; providing
multiple options for engagement is essential.

Usually the process of making existing learning material more accessible is to adapt the
material when needed. This is time consuming, expensive and often results in two versions to
maintain. In many institutions there are teachers making these adaptations to material
intentionally not designed to meet the needs from learners with disabilities. There are reasons
to believe that these teachers do not have sufficient skills within this field and therefore
struggle to create good enough material. Adaptations done by teachers or other staff members
or course designers are often an ad-hoc process carried out when needed. The Universal
Design for Learning refers to the whole process from the beginning and is systematically
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approach to universal design. With universally designed learning materials, much of the

di fficulties of subs e gscabetreducedoeelimimatédiThis i ngll an
approach will hopefully result in better learning environment for all students, hopefully in

conjunction with an accessible LMS system. The comprehensive guidelines can be found

online: http://www.cast.org/publications/UDLguidelines/versionl1.html .

Final remarks

The overall impression after researching the availability of digital accessible learning
materials is that there are many initiatives going on throughout Europe and in the USA. There
seems to be a focus on the creation of digital content by converting existing text based
materials into digital formats using software and hardware. According to Norwegian
initiatives the learners with impairments are not forgotten, but they are not given priority in
the development plans. The main focus is to get a technical solution up and running first,
serving the group of potential customers without impairments. There is reason to believe this
is the case in other countries as well. The technical library solution chosen in Norway from
the German vendor, is at the moment, not universal accessible. This goes for both the user
interface and content. It is rather surprising that this is not taken more into consideration when
investing in solutions for the future. Hopefully, these library systems will be redesigned at a
later stage to fulfill the needs of the visually impaired users and other persons with special
needs.

Converting existing material into digital formats is not the same as making it accessible for

all. Author, publishers, designers etc. all have a responsibility to design for accessibility

throughout a products life cycle. If designed correctly from the start, content can be

digitalized and produced relatively easily for many learner groups with different impairments.

This is of course a new setting for many authors, developers and publishers, compared to a

process of converting old materials intentionally not thought of to be made available digitally.

At NKI we have very good experience with correct structuring of documents, contents and the

separation of content and user interface. Thisi s ¢l oser descri bed in cha
NKI s LMSI. NKIs approach was to store the ¢
formats. This gave many advantages, e.g. that we were able to deliver all our courses to small

screen devices. This would not automatically mean that the outcome was accessible, but

through the underlying work with NKI’s LMS w
suitable for ordinary computers, screen readers and text-to-speech solutions.

This means that authors and content creators must familiarize themselves with the

requirements necessary to create accessible content. It is necessary to get acquainted with the

appropriate standards according to needs and use a plan to design structured content. This is

furtherdisc us s e d | nGererbl aceessilality guddelines and i n chapter 6,
for accessibility in mobile | earningl.
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Chapter 3, General accessibility guidelines

This section gives an overview of how to structure web pages and what to have in mind to
create accessible web pages to make them easily adapted to the mobile web. The web is based
on a language that is strong in structure, and therefore should be easy to read by a computer
which in turn can translate from text to speech or Braille or other output. The problem is that
very few follow the rigid structure that is defined, and that the web browsers, which most
people use to access web pages, are very forgiving. This seems to be a good thing, but when a
computer is to interpret a web page, and the implementation of the structure is not in unison,
the interpretation is difficult. Therefore, the following paragraphs describe some of the basic
structure and how to use it as a best practice (Dye et al. 2002, Rekkedal et al. 2005, Wikipedia
contributors 2008h, The World Wide Web Consortium 2002).

Headings

When you read a web page the structure is evident from the layout of the web page, a visual
layout. The heading is larger than the text and a subheading is still larger than the text, but
smaller than the main heading. This could also be visualized by the use of italics or bold text,
which is also a way to emphasize a word or make it stand out. The problem with the
formatting is that it is not visual for the screen reader or any other than the seeing. If the web
page has styled the text instead of using the designated heading tags, <h1>, <h2>, <h3>,
<h4>, <h5> and <h6> the structure is not represented to a screen reader or other non-visual
browser as a structure, but as text. The problem is that it is not possible to have the headings
read aloud or skipped with a third party tool. This is also important to consider when
optimizing the web page for search engines, so it is a win-win situation (The SALT Project
2002, Richmond 2008, Roald 2002, SEOmoz Members 2007, The Web Standards Project
2008, The World Wide Web Consortium 2000, Hammond 2008).

Paragraphs

Keeping the text in paragraphs is good practice and is how we write anyway, but not on the

web. For the text to be considered a paragraph it must be in a <p>-tag and this is often

forgotten. The <p>-tag that follows a heading is naturally connected with the above heading

and should be about that topic. This way screen readers connect text (in headings) with topics

(in headings) in the same way a seeing reader does with text, but the document must be
structured in such a way for it ebpgebe —vi sua
(Richmond 2008, Roald 2002, The World Wide Web Consortium 2000).

Links

Links are often an important part of the navigation of a web page and can be used to direct

users to other important information on site or on another site. The name of the link is very

important as is understandable if you consider the link taken out of context and reading it

aloud. The common error is to have importantin f or mat i on under the | ink
just —herel. The only way to understand the
be read aloud: http://nettskolen.nki.no/pub/artikkel.xsql?artid=172&menyID=9. Who would
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understand that fr om t h ygouwsgldgetongortahtéenformdtionand t h
about accessibility at NKI Distance Education? The way to link would be from the text

—accessi biilsittayn caeet eNHKilc al i o n(WebAlv 2008, Roald —a c c e s s i
2002, SEOmoz Members 2007, The World Wide Web Consortium 2000). This could be

i mproved even from the —click herel | ink if
readers (The World Wide Web Consortium 2000).

Alternative text

Alternative text for non-textual information, such as illustrations and pictures are of great help
to the visually impaired who do not see the image or illustration. If this is done on pages that
are available on the web without a password the web crawlers will also index this information
and the page will rank higher in search engines as well as being accessible to most people
(WebAIM 2008b, SEOmoz Members 2007). Another important issue to consider is whether
the image has any function or if it should have an empty alternative text to help the screen
readers understand that it is only eye-candy (Roald 2002, The World Wide Web Consortium
2000).

Tables

Tables should be used for table data and have a table header, the <th>-tag. Tables should not
be used for layout even though this is often done, but should only be used to represent what is
logically in a table. This will make the screen readers work better and help with the navigation
in tables for the visually impaired (WebAIM 2008b, Roald 2002, The World Wide Web
Consortium 2000).

Forms

The use of forms is a common practice on the web today, used for signup and newsletters
among other uses (WebAIM 2008a). Using labels to describe the forms in the form of the
<label>-tag is very helpful for improving the accessibility of a web page. By using this tag
navigation within the form will be possible. It is also important to remember that the feedback
when a form is submitted with an error needs to be in a way that the user can identify where
the error is, how to correct it, as well as the order of elements should be in a logical way when
navigating with the tab button (WebAIM 2008b, Roald 2002, The World Wide Web
Consortium 2000, WebAIM 2008a).
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Chapter 4, Special care for the mobile device
This section elaborates on important considerations when designing a web page so it will
adapt itself to the mobile phone as well as being accessible for the widest audience possible.

Size

Screen size

The size of the mobile screen is one of the main obstacles for its use as a fully acceptable web
browser. Both size and resolution has improved considerable in the recent years. Today the
largest screen is 23 times larger than the smallest one on the market today (128 x 128 vs. 800
x 480) (Hjerde 2008).

Defining the size

Based on the facts mentioned above on screen size, the old way of setting a size in pixels is
not a suitable approach, since the devices differ in size and handling of web pages. The way is
to set a size in a relative approach, either by the use of percent or sizes as emphasized text,
em. Both % and em is relative, but not to the same reference. Percent (%) is relative to the
containing block in which it is used in (body, paragraph, div and so on), while em is relative
to font-size (The World Wide Web Consortium 2007a).

When one sets the column div widths in em, as font size is changed, the relative widths of the
columns stay the same, but the absolute widths only change when font size is changed.
Whether a horizontal scroll will appear depends on the field of view width, on the widths one
sets, and on the font size actually used, which means that it is possible for the font size used to
cause a horizontal scroll.

When one sets column widths as a % of the body, the column widths change only when the
viewport width is changed, not when font size is changed. This means regardless of actual
font size, a change in font size will not cause a horizontal scroll.

Navigation

Navigation on a small device is not similar to navigating on a computer screen. This is very

clear to most people, with a technical competence or not. The problem is that most web pages

are not tailored to the small screen. Consequently, di f f er ent ways to —fitl
page to a small screen are most normally used. This is what makes planning for convenient

navigation a challenge. How to move the large screen navigation to a small screen and small
device? The differentd evi ces have sever al basic behavior
The web pages however have not such basic likeness. The trend is to place navigation on the

top or on the left side of the screen, or on more complex and large sites, both.

The small screen does need a solution for navigation that is easily available, and it is possible
for the server to detect the device accessing the web page. This can be done by the use of CSS
@media types and not only for navigation, but the entire content can be laid out differently
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from the computer screen (The World Wide Web Consortium 2007c). This can be used to
split the common multiple column layout to a single layout and have a quick access to the
menu at all times. Below is a list of the different media types that is recognized and where

they are to be used:

@mediatype Description

all Suitable for all devices.

braille Intended for braille tactile feedback devices.

embossed Intended for paged braille printers.

handheld Intended for handheld devices (typically small screen, limited bandwidth).

print Intended for paged material and for documents viewed on screen in print
preview mode. Please consult the section on paged media for information
about formatting issues that are specific to paged media.

projection Intended for projected presentations, for example projectors. Please consult
the section on paged media for information about formatting issues that are
specific to paged media.

screen Intended primarily for color computer screens.

speech Intended for speech synthesizers. Note: CSS2 had a similar media type called
‘aural’ for this purpose. See the appendix on aural style sheets for details.

tty Intended for media using a fixed-pitch character grid (such as teletypes,
terminals, or portable devices with limited display capabilities). Authors
should not use pixel units with the "tty" media type.

tv Intended for television-type devices (low resolution, color, limited-

scrollability screens, sound available).

Table 1: @mediatypes

Media type names are case-insensitive. Media types are mutually exclusive in the sense that a
user agent can only support one media type when rendering a document. However, user
agents may use different media types on different canvases. For example, a document may
(simultaneously) be shown in 'screen’ mode on one canvas and ‘print’ mode on another canvas
(The World Wide Web Consortium 2007c).

Bandwidth

The Internet bandwidth is increasing at a tremendous rate and one of the gurus of usability
predicted in 1998 that the bandwidth rate would have a 50% annualized growth stated by
Nielsen's Law (Nielsen 2008). Nielsen continues writing:

10 years after writing this article, | updated the chart with datapoints showing the
bandwidths from the cable modems | have had during the period 1998-2008. My latest
cable provider gives me 16 Mbps, which is 122 the speeaf the ISDN modem I had when 1
wrote the original article.

Despite these seemingly large changes, the new data points fit the chart perfectly. (I got the
ISDN modem in 1996, and a growth factor of 122 over 12 years equals 49% per year —
incredibly close to the 50% per year | predicted in April 1998.)
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The increasing bandwidth available to most people have made designers create more
appealing and —heakylgwedbt pagetshe¢ haye | but
it comes to bandwidth demands. This is not much of a problem for the traditional devices, but

the mobile devices do not have this seemingly unlimited bandwidth. Most phones today have

the possibility of GPRS up to 114 kbit/s (Wikipedia contributors 2008d) or EDGE with up to

473.6 kbit/s (Wikipedia contributors 2008c) and most new phones comes with 3G data rates.
—UMTS, COMA guppdhts up to 14.0 Mbit/s data transfer rates in theory (with

HSDPA), although at the moment users in deployed networks can expect a transfer rate of up

to 384 kbit/s for R99 handsets, and 7.2 Mbit/s for HSDPA handsets in the downlink

c o0 n n e ¢(Wikipedia dontributors 2008i).

The fact that the available bandwidth is not as large as it is for the traditional devices, and that
the cost of accessing is most often based on the amount of data that is transferred, what and
how much data to send to a mobile device is an important issue to consider. Scaling down
graphics or removing them entirely is a very good and possible approach. Firstly, because the
screen is not large enough to show more than a scaled down version of the graphics, secondly,
the users should not have to pay for more than they need. The scaling down should be done
server sided to decrease the need for bandwidth and to lower the cost of accessing the web
page. Graphics only intended for eye-candy should not be transferred as it is irrelevant for the
users.

All of the above is based on considerations related to the needs of traditional users, but what
about the mobile users with disabilities, for instance the visually impaired? The fact is that if
the server can send a stripped down version of a web page to lower the cost and wait for the
web page to load, the software used by the visually impaired will have a very much easier job
converting the actual content to a form that is universally accessible. Following the standards
and using the possibilities available, it will also help the smaller group of users as well as
search engines. If there is a photo is on the web page, there is no way a search engine or a
visually impaired user will be able to understand it unless there is a description text version of
the photo. The search engine will index it and the users will get an idea of the photo as well as
faster download time and lower cost. The disabled user will then also be able to access the
content on the web page.

Text input field

Input of text has always been a problem for small devices with small keyboards, so entering
texts on a mobile phone can be difficult. So when asking for a date, the developer should use
a calendar, and if one knows there are a limited number of options, one should give the users
a choice in the form of a drop-down or radio buttons. This is even more important for the
mobile phones, since the text input is yet not very well solved. The mobile phone supports
active and passive validation, which means that if the text can be validated as each letter is
typed, an active validation is possible —and a good way to stop the user from submitting
something that will fail on the passive validation anyways (The World Wide Web Consortium
2000, WebAIM 2008a, Hjerde 2008).
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Chapter 5, Tools and aid s for the visually impaired

This section discusses tools and aids that might be used by the visually impaired and how well
they work on regular web pages. One of the most important and often forgotten parts of the
use of tools for the visually impaired is the ability to filter away what is not important —in
some cases this is just as important as being able to read the important content (Rekkedal et
al. 2005, h2g2's Researchers 2006, Dye et al. 2006).

Electronic paper

Electronic paper, also called e-paper, is a display technology designed to mimic the
appearance of ordinary ink on paper. Unlike a conventional flat panel display, which uses a
backlight to illuminate its pixels, electronic paper reflects light like ordinary paper and is
capable of holding text and images indefinitely without drawing electricity, while allowing
the image to be changed later (Wikipedia 2007). These reading devices are not necessarily
suitable for people with disabilities. However, emerging technologies that one easily can see
will benefit users of small devices are evolving. Here is a small presentation of two reading
devices:

Kindle

Amazon Kindle is an e-book reader
launched by the online bookseller
Amazon.com in November 2007 in the
United States. It uses an electronic paper
display, reads the proprietary Kindle (AZW)
format, and downloads content over
Amazon own wireless delivery system
Whispernet, which uses the Sprint EVDO
network. This device is only sold in the US
since Whispernet is only used in the US.
Price: $359 (Amazon 2008)

Readius

Readius is a small reader device that fits into
a pocket with rollable display. It features,
amongst others, Tri Band/3G HSDPA, e-
mail, RSS, audio player and of course e-
book reader. Price not available at the time
of writing (Readius 2008).
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Screen readers

A program used to read the text from a screen to help the blind or visually impaired users to
access a computer creates synthetic speech from the text on the computer screen (h2g2's
Researchers 2006). The screen readers can read part of a page, a word, a sentence, a
paragraph or an entire page, and if needed each letter at a time or a cell in a spreadsheet
(h2g2's Researchers 2006). The screen readers are not only useful for the visually impaired,
but for anyone in situations where looking at the computer screen is dangerous or
uncomfortable, as when driving a car or in the dark (h2g2's Researchers 2006).

Speech synthesizers

A speech synthesizer is the hardware or software that can transform text to sound in the form
of a synthetic voice. This could be either a part of the standard equipment or an additional
piece of hardware that can be plugged in the computer (h2g2's Researchers 2006). The most
famous user of a speech synthesizer in the world is most likely Dr. Stephen Hawking who
uses DECtalk speech format synthesizer (h2g2's Researchers 2006).

Speech synthesizers have, due to the increased computing power of the devices (h2g2's
Researchers 2006), become available in the recent years on standard mobile phones on the
market. Nokia was one of the first to support speech synthesis in the Nokia series 60 and
some phones from the 80 series, as well as other phones with the Symbian operating system,
supports speech synthesis (h2g2's Researchers 2006). The two most common speech
synthesizers for mobile phones today is the TALKS and the Mobilespeak application which
enables a blind person to use the mobile phone with advanced features that anyone else can,
GPS is one example (h2g2's Researchers 2006).

Braille displays

Braille is a letter system for the blind commonly used to read and write. It was devised in
1821 by Louis Braille (Wikipedia contributors 2008b). Braille is read through the fingertips,
which feels the surface that contains the Braille. Each cell is built up by 6 dot positions
(h2g2's Researchers 2006, Wikipedia contributors 2008b). There are refreshable Braille
displays which can be connected to a computer and raises the dots through holes on a flat
surface, which in a way replace paper and letters for the blind (Wikipedia contributors
2008h).
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Chapter 6, Standards for accessibility in Mobile Learning

The makers of web browsers constantly criticize each other for the lack of support for

n

European

standards (Lie 2008), yet it is a long time since the web formats and languages have been as
standard as they are now. From a standard computer is it most of the time unproblematic for
users without special needs to use and access web sites the way they were meant to be used

and viewed. If a user wants to use the same services from a mobile phone, however, the case
is not always as simple. The real challenge is if one does have special needs, such as a blind

user or a user that is weak-sighted, then the luck factor is evident. Very few services are

adequately designed for those users.

This chapter gives an overview of the development of the most common standards for

documents on the web: (X)HTML, CSS and JavaScript. After the overview the standards of

today and the coming standards with the adaption of these for use from a mobile units

(MWBP (The World Wide Web Consortium 2008f)) and used by helping technology (WCAG

1.0 (The World Wide Web Consortium 1999d), WCAG 2.0 (The World Wide Web

Consortium 2008i) , SSML 1.0 (The World Wide Web Consortium 2004) and WAI ARIA 1.0

(The World Wide Web Consortium 2008¢) will be discussed. The chapter concludes with

some comments on practical use of the standards, which have been described, as well as some

recommendations of use of the standards for mobile learning.

The W3C have a model for the technical specifications and is shown below:

content
'Hrngl- -:
-l
Nama J
=5
evaluation tools browsers, media players
authoring tools assistive technologies

‘» ‘

ACCESSIBILITY GUIDELINES

developers ATAG | WLAQ | LAAS users

TECHNICAL SPECIFICATIONS
HTML XML C55 SVG SMIL ETC.

Figure 1: W3 spesifications organized
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Perception
The web sites main purpose: to deliver content (and, for web applications: To let the users
interact with and create content)
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Figure 2: Perception- find the character unlike the others

Perception is the ability to interpret a sense impression and extract the most substantial
information. Elements that repeat will go unnoticed, but an aberration draws the attention as is
evident in Figure 2. This is why a web site can have contact information, logos and menus on
every page without disturbing the user. Human perception has proven to be difficult if not
impossible to recreate through computer programs. This is true for full content, but for
computer graphics there have been some degree of success to find similar images based on a
computer program and other likenesses in graphic elements 2 F RN{ HAann o

Screen readers are computer programs, which interpret text on the computer screen and based
on that, generate speech — TTS (Text to speech). Because of the lack of human perception or
understanding of the human language all text on a page is equally important for the screen
readers. Universal design of web pages are all about expressing explicitly the attributes of the
text which is usually done by interpreting the visual impression and language of the text in a
way the computer may relate the meaning through the screen reader or other device.

In the markup language of HTML (Hyper Text Markup Language) there is a way to express
structure and to a certain degree correlation between texts. The problem is that it is also
possible to write HTML, which does not do so or, even worse, structurally gives the wrong
meaning or structure for a computer. The challenge is that the traditional user might not see
the difference. This is because content on the web is usually presented on large screens and
the visual impression for this is where the focus is, not whether or not the structure and
grammar is correct. HTML is often used to format the content visually instead of
semantically. This is the main problem for the users who are relying on the form and

Work package 8, Mobile learning for the disadvantaged and disabled
350f 64



The Socrates-Minerva project 227828-CP-1-1-2006-1E-MINERVA-MPP

—The Role of Mobile Learning in European

structure, the semantics of the page and not the visual impression, such as a computer reading
a web page and transforming the text to synthetic speech. This is the reason for the
development of two types of standards:

1 Guidelines for correct use of HTML and other languages for Internet publishing

1 Additional languages to express aspects of the content which in not evident by textual
representation, but still is necessary to represent the content in for instance speech,
pitch and speed of the speech.

Coding standards

This section will discuss coding standards concerning html and the use of different tags, as
well as a quick description of the standards for accessible pages, which is discussed in detail
in another section. The importance of writing standard compliant code is clear when the goal
is to adapt a web page to several devices or to different browsers. The reason is that different
browsers render the html code differently and supports CSS differently (Roald 2002,
Hammond 2008, Lie, Bos 1999).

When browsers evolve and release new editions, the trend is going towards supporting more
of the standards and even in some cases, stops supporting old hacks, which in some cases
break some of the existing web pages that are not written with the standards in mind. Internet
Explorer (IE) has evolved, and Microsoft is telling the public to stop using IE specific hacks
because they will stop supporting it in the future (Microsoft Corporation 2008). This is a great
encouragement to wringing more standard code, which is then easier to adapt, or it might also
not be necessary to adapt the web pages when a new version of a browser is released. This is a
great benefit, and the second part is also quite fantastic. When a web page is coded based on
the existing web standards, it is a lot easier for the producers of tools and aids for the ones
who need to adapt the web page to an understandable format. This includes the visually
impaired users as well as the search engines. (Richmond 2008, The Web Standards Project
2008, The World Wide Web Consortium 2000, Hammond 2008, Lie, Bos 1999)

Who defines the standards? -
/A

W3C '

In the words of the W3C: The World Wide Web Consortium C
(W3C) is an international consortium where Member
organizations, a full-time staff, and the public work together

to develop Web standards. W3C's mission is:

To lead the World Wide Web to its full potential by developing protocols and
guidelines that ensures long-term growth for the Web.
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W3C primarily pursues its mission through the creation of Web standards and guidelines.
Since 1994, W3C has published more than 110 such standards, called W3C
Recommendations. W3C also engages in education and outreach, develops software, and
serves as an open forum for discussion about the Web. In order for the Web to reach its full
potential, the most fundamental Web technologies must be compatible with one another and
allow any hardware and software used to access the Web to work together. W3C refers to this
goal as —Web Bympublshingopea (nom-propiietary) standérds for Web
languages and protocols, W3C seeks to avoid market fragmentation and thus Web
fragmentation.

Tim Berners-Lee and others created W3C as an industry consortium dedicated to building
consensus around Web technologies. Mr. Berners-Lee, who invented the World Wide Web in
1989 while working at the European Organization for Nuclear Research (CERN), has served
as the W3C Director since W3C was founded, in 1994. (The World Wide Web Consortium
2008a)

WAI

In the words of the WAI: The Web Accessibility Initiative (WAI) works with organizations
around the world to develop strategies, guidelines, and resources to help make the Web
accessible to people with disabilities.

The World Wide Web Consortium's (W3C) commitment to lead the Web to its full potential
includes promoting a high degree of usability for people with disabilities. The Web
Accessibility Initiative (WAI) develops its work through W3C's consensus-based process,
involving different stakeholders in Web accessibility. These include industry, disability
organizations, government, accessibility research organizations etc.

WA, in partnership with organizations around the world, pursues accessibility of the Web
through five primary activities:

9 ensuring that core technologies of the Web support accessibility

developing guidelines for Web content, user agents, and authoring tools

facilitating development of evaluation and repair tools for accessibility

conducting education and outreach

coordinating with research and development that can affect future accessibility of the
Web

= =4 =4 A

(The World Wide Web Consortium 2008b)
A brief description of basic web standards

XHTML

XHTML is a family of current and future document types and modules that reproduce, subset,
and extend HTML 4. XHTML family document types are XML based, and ultimately are
designed to work in conjunction with XML-based user agents.
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HTML 2.0

The first World Wide Web document format included simple support for headings, lists,
images and emphasis. The format was intended for (mainly textual) scientific documents in
the early days of the World Wide Web. From the W3C site on HTML 2.0:

—HTML has been iWideWeab VBN globahirformAtmm initidtive since
1990. Previously, informal documentation on HTML has been available from a number of
sources on the Internet. This specification brings together, clarifies, and formalizes a set of
features that roughly corresponds to the capabilities of HTML in common use prior to June
1994. A number of new features to HTML are being proposed and experimented in the
Internet community.

This document thus defines a HTML 2.0 (to distinguish it from the previous informal
specifications). Future (generally upwardly compatible) versions of HTML with new features
will be released with higher version numbers.

HTML is an application of ISO Standard 8879:1986 Information Processing Text and Office
Systems; Standard Generalized Markup Language (SGML). The HTML Document Type
Definition (DTD) is a formal definition of the HTML syntax in terms of SGML.

This specification also defines HTML as an Internet Media Type[IMEDIA] and MIME

Content Type[MIME] called “text/html’. As such, it defines the semantics of the HTML

syntax and how that synt ax (TheWondiWideWeb i nt er pr
Consortium 1995)

HTML 3.2
The HTML 3.2 format is best described by the W3C:

HTML 3.2 is an SGML application conforming to International Standard 1SO 8879 --
Standard Generalized Markup Language. As an SGML application, the syntax of conforming
HTML 3.2 documents is defined by the combination of the SGML declaration and the
document type definition (DTD). This specification defines the intended interpretation of
HTML 3.2 elements, and places further constraints on the permitted syntax which are
otherwise inexpressible in the DTD.

The SGML rules for record boundaries are tricky. In particular, a record end immediately
following a start tag should be discarded. For example:

<pP>

Text

is equivalent to:
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<P>Text

Similarly, a record end immediately preceding an end tag should be discarded. For example:

Text

</P>

is equivalent to:

Text</P>

Except within literal text (e.g. the PRE element), HTML treats contiguous sequences of white
space characters as being equivalent to a single space character (ASCII decimal 32). These
rules allow authors considerable flexibility when editing the marked-up text directly. Note
that future revisions to HTML may allow for the interpretation of the horizontal tab character
(ASCII decimal 9) with respect to a tab rule defined by an associated style sheet.

SGML entities in PCDATA content or in CDATA attributes are expanded by the parser, e.g.
&#233; is expanded to the ISO Latin-1 character decimal 233 (a lower case letter e with an
acute accent). This could also have been written as a named character entity, e.g. &eacute;.
The & character can be included in its own right using the named character entity &amp;.

HTML allows CDATA attributes to be unquoted provided the attribute value contains only
letters (ato z and A to Z), digits (0 to 9), hyphens (ASCII decimal 45) or, periods (ASCII
decimal 46). Attribute values can be quoted using double or single quote marks (ASCII
decimal 34 and 39 respectively). Single quote marks can be included within the attribute value
when the value is delimited by double quote marks, and vice versa.

Note that some user agents require attribute minimization for the following attributes:
COMPACT, ISMAP, CHECKED, NOWRAP, NOSHADE and NOHREF. These user agents
don't accept syntax such as COMPACT=COMPACT or ISMAP=ISMAP although this is
legitimate according to the HTML 3.2 DTD. (The World Wide Web Consortium 1997)

HTML 4.01
HTML 4 extends HTML with mechanisms for style sheets, scripting, frames, embedding
objects, improved support for right to left and mixed direction text, richer tables, and
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enhancements to forms, offering improved accessibility for people with disabilities (The
World Wide Web Consortium 1999c).

The standard of HTML 4.01 is still a very common standard used on several web pages, but it
has at least on big weakness: It is possible to interpret a valid HTML document in several
ways. This is because the HTML standard contains several elements, tags, which are not
explicitly closed from the standard point of view. This is, among others, the tag for a
paragraph which means that the following:

<p><p>thisisa

.either is interpreted at two paragraphs aft
another sub paragraph. An unambiguous nesting of the elements are necessary for CSS rules

to be unambiguous (see the section on CSS). When the HTML 4.01 standard was defined the

problem with nesting was evident, but the syntax from previous HTML standards were used

to ensure backwards compatibility.

As the Internet was opened for commercial use, the need for more visually pleasing
documents emerged. The different web browsers vendors added support for browser-specific
special tags and attributes not included in HTML 2.0 to meet these needs. The result was a
diversity of HTML derivates, each targeted at one single browser. (The World Wide Web
Consortium 1999b, Wikipedia contributors 2008e)

XHTML 1.0

XHTML 1.0 is a redefinition of HTML as a subset of XML. A document must be properly
nested to be valid XML, and all tags must be explicitly ended. The tags and attributes must be
in lower-case form and the attributes must always be quoted.

Examples from W3C
CORRECT: nested elements.

<p>here is an emphasized <em>paragraph</em>.</p>

INCORRECT: overlapping elements

<p>here is an emphasized <em>paragraph.</p></em>

CORRECT: terminated elements

<p>here is a paragraph.</p><p>here is another paragraph.</p>

INCORRECT: unterminated elements
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<p>here is a paragraph.<p>here is another paragraph.

CORRECT: quoted attribute values

<td rowspan="3">

INCORRECT: unquoted attribute values

<td rowspan=3>

The examples above show some of the differences in HTML of different versions and the
stricter version of XHTML. The most difficult to archive is the XHTML strict level of
conformity, but this is the one that will yield the most benefit and help with the adaption of
pages for universal accessibility and for the mobile device to display the web page easily on a
smaller screen (The SALT Project 2002, Wikipedia contributors 2008h, The World Wide
Web Consortium 2002, The World Wide Web Consortium 2008i, The World Wide Web
Consortium 2008h).

CSS
CSS (Cascading Style Sheets) is a way to define the appearance of certain elements on a web
page, fonts, colors and space as well as other visual impressions. From W3Schools:

—Styles sheets define HOW HTML el ermamthé s ar e
color attribute in HTML 3.2. Styles are normally saved in external .css files. External style

sheets enable you to change the appearance and layout of all the pages in your Web, just by
editing one si n(WdSehool€W®WBW) document ! |

—CSS is a breakthrough in Web design because
layout of multiple Web pages all at once. As a Web developer you can define a style for each
HTML element and apply it to as many Web pages as you want. To make a global change,

simply change the style, and all (&3Sewksnts in
2008)
CSSlevel 1

In the words of W3C: CSS1 is a simple style sheet mechanism that allows authors and readers
to attach style (e.g. fonts, colors and spacing) to HTML documents. The CSS1 language is
human readable and writable, and expresses style in common desktop publishing terminology
(The World Wide Web Consortium 2008d).

One of the fundamental features of CSS is that style sheets cascade; authors can attach a
preferred style sheet, while the reader may have a personal style sheet to adjust for human or
technological handicaps. The rules for resolving conflicts between different style sheets are
defined in this specification (The World Wide Web Consortium 2008d).
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CSS level 2

This specification defines Cascading Style Sheets, level 2 revision 1 (CSS 2.1). CSS 2.1 is a
style sheet language that allows authors and users to attach style (e.g., fonts and spacing) to
structured documents (e.g., HTML documents and XML applications). By separating the
presentation style of documents from the content of documents, CSS 2.1 simplifies Web
authoring and site maintenance (The World Wide Web Consortium 2007b).

CSS 2.1 builds on CSS2 [CSS2] which builds on CSS1 [CSS1]. It supports media-specific
style sheets so that authors may tailor the presentation of their documents to visual browsers,
aural devices, printers, Braille devices, handheld devices, etc. It also supports content
positioning, table layout, features for internationalization and some properties related to user
interface (The World Wide Web Consortium 2007b).

CSS 2.1 corrects a few errors in CSS2 (the most important being a new definition of the
height/width of absolutely positioned elements, more influence for HTML's "style™ attribute
and a new calculation of the 'clip' property), and adds a few highly requested features which
have already been widely implemented. But most of all CSS 2.1 represents a "snapshot™ of
CSS usage: it consists of all CSS features that are implemented interoperable at the date of
publication of the Recommendation (The World Wide Web Consortium 2007b).

CSS 2.1 is derived from and is intended to replace CSS2. Some parts of CSS2 are unchanged
in CSS 2.1, some parts have been altered, and some parts removed. The removed portions
may be used in a future CSS3 specification. Future specs should refer to CSS 2.1 (unless they
need features from CSS2 which have been dropped in CSS 2.1, and then they should only
reference CSS2 for those features, or preferably reference such feature(s) in the respective
CSS3 Module that includes those feature(s)) . The CSS2 have a possibility of defining media
types to separate the presentation for the screen from print and that of a handheld device, and
also the type aural, can be used to define how text should be read. (The World Wide Web
Consortium 2007b)

CSS level 3

CSS3 is under development and from the roadmap of 2001 the following can be read: The
members of the CSS&FP Working Group have decided to modularize the CSS specification.
This modularization will help to clarify the relationships between the different parts of the
specification, and reduce the size of the complete document. It will also allow us to build
specific tests on a per module basis and will help implementers in deciding which portions of
CSS to support. Furthermore, the modular nature of the specification will make it possible for
individual modules to be updated as needed, thus allowing for a more flexible and timely
evolution of the specification as a whole (The World Wide Web Consortium 2001).

From the current work on CSS3 the focus on modules are highly prioritized and one module
is a mobile profile, which will be used for hand held devices which have reached a candidate
recommendation. This might help further on the use of mobile phones on the web as the web
pages can be specifically designed for the mobile device in one CSS file, for print another and
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the web page shown on a computer screen on a third. This will use the media-types already
used in CSS2 (The World Wide Web Consortium 2001, The World Wide Web Consortium
2008e).

JavaScript

JavaScript is a scripting language used for executing on the client, the machine that is used to
view a web page. This way some of the data handling is moved from the server to the clients
accessing the web page. There is a way of using it in other applications, but the most common
use is on a web page (Wikipedia contributors 2008f).

Examples of use from Wikipedia are:

1 Opening or popping up a new window with programmatic control over the size,
position, and attributes of the new window (i.e. whether the menus, toolbars, etc. are
visible).

1 Validation of web form input values to make sure that they will be accepted before
they are submitted to the server.

1 Changing images as the mouse cursor moves over them: This effect is often used to
draw the user's attention to important links displayed as graphical elements.

—Because JavaScript code can run |l ocally in
it can respond to user actions quickly, making an application feel more responsive.

Furthermore, JavaScript code can detect user actions which HTML alone cannot, such as

individual keystrokes. Applications such as Gmail take advantage of this: much of the user-

interface logic is written in JavaScript, and JavaScript dispatches requests for information

(such as the content of an e-mail message) to the server. The wider trend of Ajax

programming si mil ar (Wkipedixcontrituiors 2008ff hi s st rengt h

Creating web pages based on extend use of JavaScript, such as pages developed in the
framework AJAX (Asynchronous JavaScript and XML (Wikipedia contributors 2008a)) the
challenge of adapting the page for universal accessibility increases. This is largely because the
tools used need to read the source code that is behind the web page and not interpret the actual
visual content displayed on the screen to a user, so the cost of eye-candy is accessibility
(Wikipedia contributors 2008a, Krantz 2006, Edwards 2008). This cost is by several people
thought of as too great and is discussed further in the chapter on WAI ARIA (The World
Wide Web Consortium 2008h).

Standards and guidelines for accessibility

The focus on standards and accessibility has increased the recent years with guidelines from
governments and laws on public services for instance in the USA to protect the rights of
people with disabilities (U.S. Department of Justice 2008). BBC has the following

i nfor mati on o tnlestsit @n be showretibe tpchngadly. or practically
impossible, all content MUST be made accessible.ll(BBC 2008)

Work package 8, Mobile learning for the disadvantaged and disabled
430f 64



The Socrates-Minerva project 227828-CP-1-1-2006-1E-MINERVA-MPP
—The Role of Mobile Learning in European

In 1999 the W3C WAI (W3C Web Accessibility Initiative) made a checklist of common
accessibility problems as a checklist for web content developers (The World Wide Web
Consortium 1999a).

WCAG 1.0 Web Content Accessibility Guidelines

The WCAG 1.0 is html-centered, addressing common WEB 1.0-accessibility issues. Each
guideline consists of a description of why it is important and a list of checkpoints. The
checkpoints are given priorities 1 to 3 (The World Wide Web Consortium 1999d).

Priorities

1. A Web content developer mustsatisfy this checkpoint. Otherwise, one or more groups
will find it impossible to access information in the document. Satisfying this
checkpoint is a basic requirement for some groups to be able to use Web documents.

2. A Web content developer shouldsatisfy this checkpoint. Otherwise, one or more
groups will find it difficult to access information in the document. Satisfying this
checkpoint will remove significant barriers to accessing Web documents.

3. A Web content developer mayaddress this checkpoint. Otherwise, one or more groups
will find it somewhat difficult to access information in the document. Satisfying this
checkpoint will improve access to Web documents.

Guidelines
1. Provide equivalent alternatives to auditory and visual content.

2. Don't rely on color alone.

3. Use markup and style sheets and do so properly.

4. Clarify natural language usage

5. Create tables that transform gracefully.

6. Ensure that pages featuring new technologies transform gracefully.
7. Ensure user control of time-sensitive content changes.
8. Ensure direct accessibility of embedded user interfaces.
9. Design for device-independence.

10. Use interim solutions.

11. Use W3C technologies and guidelines.

12. Provide context and orientation information.

13. Provide clear navigation mechanisms.

14. Ensure that documents are clear and simple.

WCAG 2.0 - Web Content Accessibility Guidelines

The WCAG 2 is technology independent, principles (opposed to the html-centered WCAG
1.0) (The World Wide Web Consortium 2008i). Web Content Accessibility Guidelines 2.0
(WCAG 2.0) covers a wide range of recommendations for making Web content more
accessible. Following these guidelines will make content accessible to a wider range of people
with disabilities, including blindness and low vision, deafness and hearing loss, learning
disabilities, cognitive limitations, limited movement, speech difficulties, photosensitivity and
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combinations of these. Following these guidelines will also often make your Web content
more usable to users in general.ll (The World Wide Web Consortium 2008i)

Principles

1. Perceivable - Information and user interface components must be presentable to users
in ways they can perceive
o text alternatives
o time-based media (audio and video, prerecorded and live)
o adaptable (preserve content and structure across platforms)
o distinguishable (distinguish content from background)
2. Operable - User interface components and navigation must be operable
o keyboard accessible
o enough time
o seizures
o navigable
3. Understandable - Information and the operation of user interface must be
understandable
o readable
o predictable
o input assistance
4. Robust - Content must be robust enough that it can be interpreted reliably by a wide
variety of user agents, including assistive technologies
o compatible

SSML - The Speech Synthesis Markup Language

—Fhe Voice Browser Working Group has sought to develop standards to enable access to the
Web using spoken interaction. The Speech Synthesis Markup Language Specification is one
of these standards and is designed to provide a rich, XML-based markup language for
assisting the generation of synthetic speech in Web and other applications. The essential role
of the markup language is to provide authors of synthesizable content a standard way to
control aspects of speech such as pronunciation, volume, pitch, rate, etc. across different
synthesis-capable platforms.ll (The World Wide Web Consortium 2004)

The following is a description of the structure and how to use SSML for the spoken content.

Document structure, text processing and pronunciation

1 speak

o the root element of ssml
1 lexicon

o link to an external file containing pronunciation information
1 lookup

o define the order of lookup in available lexicons, useful if the same word is
defined differently in multiple lexicons (SSML 1.1)

0 aparagraph
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1 s
0 asentence
T w/ token
o aword (SSML 1.1)
1 say-as
0 extra interpretation instructions to the synthesis processor used for dates, time,

currencies
1 phoneme
0 provides phonetic transcription of the element content
1 sub
o provides an alias to be used for pronunciation to allow ssml documents to
contain both textual and spoken forms of the document

p and s elements are optional, as the synthesis processor should try to parse the text in
their absence

Prosody and Style
T voice
0 gender, age, variant
1 emphasis
o0 add emphasis in multiple levels
9 break
o insert breaks of given length
' prosody
0 rate, volume, pitch, pitch range

Other Elements
I audio
o insert pre-recorded audio (or alternative text content)
T mark
0 used as reference to notify the host application when the mark is reached
9 desc
0 description of pre-recorded audio material

SSML version 1.1. was initiated to meet the needs of better support for non-western
languages. Purpose Implementations Cepstral.com TTS (Text-To-Speech)

WAI ARIA Z the Accessible Rich Internet Applications Suite

At the time there are several services, functions and pieces of information on the web that is
publicly available to most people, but not to people with disabilities. This is especially so for
people without the ability to navigate with the mouse and people relying on screen readers.
These are the challenges the WAI-ARIA addresses (The World Wide Web Consortium
2008h). WAJL-ARIA, the Accessible Rich Internet Applications Suite, defines a way to make
Web content and Web applications more accessible to people with disabilities. It especially
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helps with dynamic content and advanced user interface controls developed with Ajax,
HTML, JavaScript, and related technologies.ll (The World Wide Web Consortium 2008h)

Standards and guidelines for mobile web

"The Mobile Web Initiative's goal is to make browsing the Web from mobile devices a
reality”, explains Tim Berners-Lee, W3C Director and inventor of the Web. "W3C and
mobile industry leaders are working together to improve Web content production and access
for mobile users and the greater Web."(The World Wide Web Consortium 2008g)

MWRBP 1.0 - Mobile Web Best Practices

The MWBP specifies the best practices for delivering web content to the mobile device and
the object is to improve the experiences for the users accessing the web by a mobile device
(The World Wide Web Consortium 2008f).

W3C Recommendation 5 Best Practice Statements:

1. Overall Behavior
o Thematic Consistency of Resource Identified by a URI
o Exploit Device Capabilities
o Work around Deficient Implementations
o Testing
2. Navigation and Links
o URIs of Site Entry Points
Navigation Bar
Balanced Structure
Navigation Mechanisms
Access Keys
Link Target Identification
Image Maps
Refreshing, Redirection and Spawned Windows
o Externally Linked Resources
3. Page Layout and Content
o Page Content
Page Size
Scrolling
Navigation Bars etc. (Extraneous material)
Graphics
Color
o Background Images
4. Page Definition
o Title
Frames
Structural Elements
Tables
Non-Text Items
Image Size
Valid Markup

O O O O O O O 0O 0O o o o

O O O O O o
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Measures
Style Sheets
Minimize
Content Types
Character Encoding
Error Messages
Cookies
Cache Headers

o Fonts
5. User Input

o Input

o Tab Order

o Labels for Form Controls

O O OO O o o o

Recommendations for use of standards in M -learning

Based on the different standards used for web pages in general, accessible web pages and
mobile web pages described in this paper, the recommendation is the use of XHTML strict
and CSS with the use of media-types in addition to follow the WAI-ARIA guidelines and the
guidelines for the mobile web. This is a considerable task to undergo on existing web pages
and will by most companies be seen as too high a cost with little benefit. This might be
understandable in one way, since the current web site most likely does its job. However, if the
users not able to use the web page would I in
would most likely be considerable since one of five people have a disability (WebAIM
2008b). The disability might not interfere with the use of the web page, but what if 10% of
those with disabilities have problems with or cannot access the web page, would a company
not even let those into their store? The problem is that the users not accessing the web page is
invisible to the company and therefore will not get the attention they deserve.

The best recommendation would be to follow the guidelines and standards mentioned above
for new development and if possible to incrementally implement them on the entire web site.
The reason for this is that a standards compliant web page will have less need for change
when a new web browser is released and less need for adaptation for the different web
browsers on the market today. This is because the browsers are getting more and more
standard compliant with every release. Even Microsoft has promised to deliver a more strict
interpretation of web pages in the next release of Internet Explorer (version 8) (Rekkedal et al.
2005, Dye et al. 2006, Schlaffer 2008).
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Chapter 7, Adaption of NKI & LMS

Focus

The focus of NKI Distance Education in the field of universal accessibility has always been to
make the web pages available to the broadest possible audience. The idea has been to use
techniques that make the pages available to people with disadvantages and to improve the
experience for the traditional user.

Short history

The adaptation of the web pages of NKI Distance Education started as a project that was
completed in December 2003. Even though in was the end of the project, it was not the end of
the adaptation of the web pages, but rather the beginning. The focus on universal accessibility
was a great push for NKI to go in the right direction and to keep the web pages open to as
many people as possible.

Adaptation

The way NKI Distance Education wanted to approach the change to making the web pages
accessible to people with disabilities and to the mobile device was an incremental adaptation
of the web sites. The web site that is publicly available from www.nki.no was reviewed by
Morten Tollefsen from MediaL T who recommended some changes. After those where
implemented, Tollefsen informed that he was impressed by the ease of access compared to
other sites (Mortensen et al. 2003). The following is the solution NKI implemented to get
more accessible web pages for both users with disabilities and users accessing the web page
by a mobile device. These implementations were also applied on the LMS (Learning
Management System) of NKI Distance Education (Rekkedal et al. 2005).

Language
The use of a reading list and synthetic speech is dependent on if the device knows which
language of the text. Whatisneededher e i s t o use the | ang

texts for instance. This is very important if one web page contains more than one language
otherwise the content might be incomprehensible for the user (Roald 2002).

<html lang="no">

<p>Dette er en tekst med norsk som hovedsprak. Norsk pa engelsk heter <span
lang="en">norwegian</span>.</p>

<p>En svart katt. Svart pa fransk heter <span lang="fr">noir</span>.</p>
</html>

Part of any language is the use of acronyms which should be defined as follows:

<p>Velkommen til <acronym title="Norsk
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Text

The text on a web page is often displayed with a heading that is larger than the text below,
which is interpreted by the visual users as a title with a paragraph. The visualization could be
done by styling different parts of text to look like a heading and a paragraph, but the correct
use would be to use the html tags that describe the functions of the text. The use of italics and
bold text is usually lost when read by a computer. The formatting will be the same, but if the
use of logical styles instead of italic and bold tags the intended weighting of the text can be
transferred to synthetic speech as well (Roald 2002).

The use of <b>bold</b> and <i>italic</i> will be lost when read by a computer.
The web page will look like:

The use of bold and italic will be lost when read by a computer.

The use of logical styles is much better for the computer to read and interpret

The use of <strong>bold</ strong > and <em>italic</em> will be kept when read by a
computer.

The web page will look like:

The use of bold and italic will be kept when read by a computer.

The above example will be read with an emphasis on italics and a stronger voice on the word
bold (Roald 2002).

Further the use of headings should be in a logical order and use of the correct heading tags.

<h1>Heading 1</h1>
<h2>Heading 2 </h2>
<h3>Heading 3 </h3>
<h4>Heading 4 </h4>
<h5>Heading 5 </h5>

<h6>Heading 6 </h6>

The headings should always be used in the above order, logically not starting a page with a h3
tag followed by a h1.
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Special characters

European

Languages that use special characters, on the web that is every non-English character, should

be represented in ASCII form. This is exemplified below for Norwegian:

&AEIlig; becomes upper-case /£
&aelig;  becomes lower-case &
&Oslash; becomes upper-case @
&oslash; becomes lower-case @
&Aring; becomes upper-case A
&aring;  becomes lower-case &

The same approach should be fo

Lists

Lists are great to visually display information for a seeing person, but not always so for the

r

ot her

speci a

visually impaired users. The lists should be used with <dI> for a list of terms and definitions,

<ul> for unordered lists and <ol> for ordered lists.

<dl title="definition list where the elements are trems with definitions">
<dt>term</dt>
<dd>definition</dd>
<dt>term</dt>
<dd>definition</dd>
<dt>term</dt>
<dd>definition</dd>
</dI>

<ul title="unordered list where the order elements is irrelevant'>
<li>text</li>
<li>text</li>
<li>text </li>

</ul>

<ol title="ordered list where the order elements is relevant">
<li>text</li>
<li>text</li>
<li>text </li>

</ol>

Work package 8, Mobile learning for the disadvantaged and disabled

51of 64



The Socrates-Minerva project 227828-CP-1-1-2006-1E-MINERVA-MPP
—The Role of Mobile Learning in European

This would be represented on a web page as follows:

ternm
definition
ternm
definition
term
definition
* text
* text
* text
1. text
2. text
3. text

Figure 3: The result of the above html code

Using the lists as intended will not only benefit the visually impaired, but also the devices
which do not support much styling in the form of CSS. Mobile devices, for instance, might
not support as much styling as the designer has used and instead of showing the list as bullet
lists with indented lists for the definition of a term, the mobile device can show the definition
list with terms as intended on that specific device. (The World Wide Web Consortium 2002,
The World Wide Web Consortium 2000)

Graphics

Graphical elements on a web page can be very appealing for the visual experience and are
often used to exemplify or help the understanding of a complex text. Sometimes they are used
as decorations only. The problem for the mobile device is that it does not know the difference
and must therefore download all the elements or none of them, thereby reducing the browsing
experience for the user. The reading list or synthetic speech of a computer reader is not able to
decipher the content, unless there is a textual description of the graphical element as well.
This textual information will also be of interest to the web crawler and by using them the
search engine will also be able to include the content in a search result. When considering all
of these elements and possible improvements, it is obvious that it should be used as much as
possible. (Rekkedal et al. 2005, The World Wide Web Consortium 2002, Roald 2002, Dye et
al. 2006, The World Wide Web Consortium 2008f, The World Wide Web Consortium 2008g,
Mortensen et al. 2003)
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Alt-text

The alt-text is what will be visible in the browser if images are turned off, which several users

with mobile devices will do, and it is the text that screen readers will read to the user (Roald

2002, h2g2's Researchers 2006, The World Wide Web Consortium 1999a). The importance of

thealt-t ext 1 s stated (Amyondwheknovsaythimyabouhweb quot e: —
accessibility knows that images need alternative, or ALT, text assigned to them. This is

because screen readers can't understand images, but rather read aloud the alternative text

assigned to them.ll (Webcredible 2006)

<img src="filename.qgif" alt="Alternative description goes here" >

If the image is only for decoration purposes the alt attribute should be empty (Roald 2002):

<img src="filename.gif" alt="" >

Title attribute

The title attribute is most often used as a hint or description of what a link is pointing to, but it
can also be used as an explanation of parts of a text or image (Roald 2002). The image that
would be shown has a title which will show when the mouse cursor is held over the image.
The alt-text will show if the image for some reason cannot be shown or the user accessing the
web page uses a screen reader.

<img alt="The sides of a square is straight and equally long on all
four sides" title="image of a square" src="square.jpg" />

Longdesc attribute

The longdesc attribute is used when a short textual description is not enough, then it is
possible to link to another document containing a more elaborate description of the chosen
element (Roald 2002, The World Wide Web Consortium 2008i). It is used as shown below:

<IMG src="97sales.qgif" alt="Sales for 1997" longdesc="sales97.htm|">
In sales97.html:

A chart showing how sales in 1997 progressed. The chart is a bar-chart showing
percentage increase in sales by month. Sales in January were up 10% from
December 1996, sales in February dropped 3%, ..

Tables

There are two applications for the tables on the website: data tables and layout tables. Initially
the purpose of the tables in HTML was that they should be used for data tables. A table is
considered a data table when it contains the column and/or row headings (Roald 2002).
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However, it is unfortunately very common to use tables to get a nice setup on the page; layout
tables. Layout tables do not have headlines that can be linked to information in cells. This use
of tables is not always appropriate and can present problems. XHTML and CSS offer
techniques that can remove the need for layout tables (Roald 2002).

The web today is moving towards a table-free layout, and Crosby (2006) has given a list of:
—Top seven reasons to avoid tables for | ayou

1. —I f you’'re wusing tables for tHcantendsotourt hen yo
bandwidth usage is higher than need be, as for every page your visitors view, they have
to download the same presentational data again and again.
2. Redesigns are a lot harder than they need to be. Since tables can only be laid out on
screen one way, if you want to change the layout of a table site, you have to change your
tables in every single one of your pages. Not a nice job. With a full CSS site, all you
need do is change that one CSS file.
3. Tabl es real |l y don 'ewerswitddisgbiliteesc Atieosgls yiouolaybut t y f or
may look logical displayed on screen, the order in which it will be read by, say, screen
reading software, may be very different. Many countries now have their own laws
stating that websites must be accessible to all.
4. Likewise, people visiting your site using PDAs, mobile phones, and the like do not have
the screen space that your big flashy table layout demands. A well written CSS site will
generally scale far better to smaller and larger screens than a comparable table layout

will.

5. Tables are just plain complicated to look at in HTML. Before you even get to any

content inside them you’'re at three | evels
6. Tabl es can hurt search engine ratings. | f

table, your navigation will be placed before your content in your HTML file. Because
Search Engines generally place more importance on the things nearer the beginning of a
page, the chances are your content will be largely ignored.

7. Tablescantakelongerto di spl ay correctly than CSS. | f
have seen this many times when loading tabled sites. While everything on the page is
downloading, the IE will keep re-rendering, bouncing the contents of the page back and
forthuntilthedownl oad i s complete and it knows whe

(Crosby 2006)

Basically, HTML tables were meant to contain data. This means structured information in
rows and columns.

One must ensure that the table is legible row by row. For example, it may be impossible to
understand the context of the contents of a table if it is not defined with columns and/or row
headers. If some cells in the table span multiple columns, the contents might be
unsynchronized with the headlines, if at all defined. In addition, a summary of the table
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increase the degree of accessibility. The summary should describe the purpose of the table.
And there is more to consider, the following points are appropriate in relation to the data
tables and availability:

Give the table name with <caption> element.

Set the row and column headers with <th> element.

Relate data to the row and/or column headings with the scope attribute.
Headers and id attributes.

Use the relative size (%).

Use the simplest possible table configuration.

Write a summary of <summary>-item

(Roald 2002)

No abkowdE

Links

Below is the link to the home page of NKI Distance Education (http://www.nki.no) shown
with the link text nki.no and the title to the home page of NKI Distance Education which
would be read by a screen reader or shown as a tool-tip if a user holds the mouse cursor on the
link.

<a
href="http://www.nki.no"
title="to the home page of NKI Dista nce Education">
nki.no

</a>

Forms

—orms can present problems for Web users with vision and/or mobility impairment and for
people with cognitive or learning disabilities. It is very easy for someone with impaired vision
who relies on an assistive output device such as a screen reader, talking browser or Braille
display to get lost in a form. For these technologies to work effectively the devices need to be
able to associate a form label (request or prompt) with the correct form control, such as a text
field or checkbox.ll (Hudson 2004)

<label for="cellPh">Cell Phone:</label>
<input id="cellPh" type="text"
title="type your cellphone number"
name="cellPhone" size="15"

/>

The above code will generate the following when the mouse cursor is held on the input field:
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Cell Phone:

| type your cellphone number |

Figure 4: input fi eld show with label

A screen reader wi || read the above as:

can input the cell phone number as is expected. The use of forms should always be used with
the labels for it to be universally accessible from any device, mobile or a screen reader (Roald
2002, WebAlIM 2008a).

Script

Hearing and visually impaired users might miss events that are the result of different scripts.
This is because screen readers will not notice that the script is executed or reproduce its
content. Some users have chosen to turn off this option in the browser. Therefore, there
should always be a <noscript> option to all script, which will appear for the users who have
disabled this feature in their browser, or users who cannot access the scripts. (Roald 2002)
Sample HTML code:

<script ....>........... </script>
<noscript>
<p>the see the result of this <a href="result.html">o0g to the text

version of this page.</a>
</noscript>

The above example will give the users who cannot see the dynamic results based on the script
an alternative web page which can give the results in plain text.

Summary of adaptation

The adaptation of the web pages of NKI Distance education was implemented incrementally
and both on the publicly available web pages as well as on the LMS. The way NKI adapted
the web pages was by adapting the framework so the layout was changed on all pages at soon
as it was fixed for one page. The challenge of redesigning, especially to a more liquid layout,
less tables and more use of CSS, was difficult when modifying the existing code, but much
easier when we developed new services and new web pages. The changes also lead to an
easier maintenance, because the code was more adaptable to changes. (Rekkedal et al. 2005)
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Final remarks

Through the web we have the knowledge of the world available at our fingertips. However,

there are some groups of people who have greater difficulty accessing information i.e. people

with disabilities. This paper has focused on visually impaired users, and on mobile devices, a

technology owned by almost every one. The challenge of creating universally accessible web

pages and to have one’s web site fit on a mo
previously seen as impossible. It is our hope that with the guidelines and tips from this paper,

it is not too difficult, and in the words of Walt Disney: —I t *' s ki nd of fun to d

To create universally accessible web pages, the standards are ready but, unfortunately not
widely enough used. The best advice is to start with one page at a time and always keep the
accessibility guidelines in mind when designing new applications, web pages and web sites.
The gain is not only to reach a wider audience, but also greater visibility by the search
engines, which in turn will direct even more people to your web site.
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