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Introduction

The number of students with disabilities entering and completing higher
education has been increasing in recent years. Providing effective academic
accommodations allows students equal access to academic courses and
activities. In requesting accommodations, students may need to discuss
specific needs with faculty members who may feel anxiety because of their
unfamiliarity with disabilities and accommodations. This psychological barrier
among the faculty can be a bigger challenge than physical barriers for
students with disabilities. Communication between students and faculty -
sharing useful information of accommodation techniques and technologies is a
key for their academic success.

Students with disabilities also face barriers to employment. Employers
may also show their anxiety unless clear information of necessary
accommodations is provided, which will serve to increase the person’s
independence and productivity.

Providing information of accommodations

- Students with disabilities often work with the staff at Disability Support
Services (DSS) or their equivalent offices in higher education. With the
assistance of the staff, the students produce a text document which specifies
necessary accommodations including required assistive technology. However,
the text document sometimes fails to adequately convey the information to
those unfamiliar with disability accommodations.

Video can be used as an effective and efficient way to communicate
such information. There are a good number of videos currently available, such
as those by the DO-IT Program at the University of Washington (DO-IT, 2003),
which give an overview of accommodation strategies and teaching techniques
for a variety of disabilities. These resources are very useful at increasing
awareness about accommodations and encouraging communication between
facuity and students with disabilities. Adding personalized information for an
inclusive academic environment can strengthen the benefit of the use of
videos.



Use of cell phones

Current information technology, such as third generation cell phones, makes it
possible to incorporate multimedia into mobile communications, and this new
capability may be useful in conveying such information. It is hoped that
multimedia conveys more precise information about a student’s special needs
than do ordinary text-based methods and helps to alleviate misunderstandings
and reduce anxiety. The information should include positive messages about
the student, such as their academic interest and strength, where the system
becomes a tool of self-promotion. While this skill of advocacy is essential for
those entering college and seeking employment, it can be impossible for
students who have communication difficulties.

At present, cell phones are used in various ways by people with
disabilities. E-mail capability makes the devices a useful remote
communication system for people who are deaf or hard of hearing. Blind
people use TV cell phones as their eyes in Japan, where streaming video
images are transmitted to and then explained by a support provider at a
remote location (TeleSupport NET,2003). Attached software, such as
scheduler and contact list, makes the phones a personal digital assistant for
people who have memory problems, Global Positioning System (GPS)
capability is also becoming available. Several AAC technologies, such as text-
to-speech and word prediction, have been incorporated into generic cell
phones in Japan. This trend attracts people who otherwise show negative
attitudes toward stand alone assistive technology because of its specific
application for people with disabilities (Nakamura, Iwabuchi & Sakai, in press).
We hope that these features will also be available in other countries as the
devices improve in the future.

Based on the advantage that cell phones can access information easily
wherever the user is, this study investigates what kind of information and
systems work for the academic and career success of students with disabilities.
Student participants will be asked to explore necessary and advanced skills for
their goals and to create self-promotional information as well as _
accommodation instructions using a prototype system which can work with cell
phones.
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Fig 1 The Results of Correspondence Analysis
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Table 1 The Scenes chosen by participants
in the summarize session
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Abstract

There are many information barriers for people with disabilities. Web accessibility accommodations such as
video captioning and alternative format are helpful for people with sensory disabilities. These adaptations of
course do not cover whole population of people with disabilities. For example, even when information is
received, it may not be understood by people with intellectual disabilities. In addition, some people cannot
give their information to others because of their speech disabilities and /or intellectual disabilities. In this case,
people who want to communicate with them have the accessibility problem, There has been httle research on
the accessibility issues with information output by people with severe disabilities.

In this study, a mobile phone-based communication tool called e-PP (electronic personal profiler) was
developed. The system was designed to help people with disabilities to provide personal profiles about
themselves and/or other useful information. This e-PP is a Weblog-like server side program working on the
Internet. Personal pages for the person with disabilities can be created / edited using a mobile phone or
computers including PDA (Personal Digital Assistance) which can access to the Internet. This can be done
only by people who have an ID and password for the page; e.g., the individual with disabilities, family
members, or a selected supporter. Other people who need access to the page are given a different password
which only allows them to browse the page. We collected comments from professional care providers on the
potential use of such an e-PP after a demonstration of the system. A qualitative study was also conducted at a
special school for children with intellectual disabilities. The responses and the results of the experiment
showed that the personal information delivered by the system helped care giving people in understanding
person with disabilities, increased their comfort, and facilitated communication while potentially improving
the quality of care. However, some people were reluctant to use the system due to their unfamiliarity with the
use of mobile phones.

1  The Aging Society and Information Accessibility in Japan

Aging is a big issue in many developed countries. The Japanese government estimates that the proportion of
people over the age of 65 in Japan will reach 25% in 2015. The increasing population of elderly people has
made accessibility and usability one of key themes in the development of commercial products in Japan and in
the construction of infrastructure. The market of universal design products and assistive technology (AT)
products is steadily increasing. The Japanese government plans to maintain this trend and standardized
accessibility features of information communication devices and Web accessibility as the JIS (Japanese
Industry Standard) in 2004, In addition, the Japanese Ministry of Economy and Industry funded the New
Media Development Association for developing an AT training curriculum for service providers. This
curriculum is currently available on-line and over a thousand people, including teachers, occupational
therapists, speech language pathologists, and many more, have learned about accessibility through the
curriculum. Furthermore, the Japanese Computer Learning Association conducts an Assistive Technology
Certification test. About seven hundred people have now been certified by this test. These measures are
contributing to alleviate the digital divide for people with disabilities in Japan. However, many people with
severe disabilities have not found that increased accessibility is changing their daily lives yet.



Concerning information accessibility, this group is still not able to fully benefit from the use of computers and
the Internet, The Japanese Ministry of Public management, home affairs, Posts and Telecommunications
(2004) reported the diffusion of the Internet access using telecommunication devices as shown in Table 1. The
number of people who access the Internet is the lowest among people with intellectual disabilities. The
number is also relatively low for people with physical disabilities. This survey shows the figures for people
with visual or auditory disabilities higher than those for people without disabilities. This is probably because
the sampling for disabilities was carried out from a well-educated population. In reality, the numbers for
people with sensory disabilitics would probably be lower than for non-disabled population. There are various
information barriers for each disability. Web accessibility and captioning system for visual contents are helpful
for people with sensory disabilities. However, even when information is received, it may not be understood by
people with intellectual disabilities. Also, some people cannot convey their information to others because of
their speech disabilities and /or intellectual disabilities. In this case, people who would like to communicate
with them, non-disabled people in many cases, have an accessibility problem. There has been little research on
the accessibility issues of information output by people with severe disabilities.

Table 1 Ratios of people who access the Internet within a population with disabilities in Japan.

Disability Access Device Ratio
None PC 48.3%
Mobile Phone 35.2%
Game +TV 3.1%
PC +Mobile Phone +TV 60.6%
Visual PC 69.7%
Mobile Phone 44.4%
Auditory PC 81.1%
Mobile Phone 65.4%
Physical PC 43.6%
Mobile Phone 18.0%
Intellectual PC 19.6%

Mobile Phone 8.6%

2 The Mobile Phone and the Web as a Tool for Communication

2.1 Problems with current technical assistance

At present, there are a number of different types of technology available for communication for people with
disabilities (e.g., Beukelman & Mirenda, 1998; RESNA, 2000). Assistive technology supports both the
information input and output of people with disabilities. For example, for receiving information, a hearing aid
can help people who are deaf or hard of hearing, and a screen-reader can help people who are blind or have
low vision. On the other hand, for providing information, a communication aid can help non-speaking people
to express their ideas. There are also technical contributions of web accessibility and universal design, which
make information easy to access for people with disabilities (Figure 1).

Multimedia
intermediary
system?

Web
accessibility

~

Assistive technology
for communication

Hearing aid, etc.

Information

Communication aid, etc.

People
- with disabilities

Figure 1 Technical assistants for people with communication difficulties.



However, there are still many people who have communication difficulties using existing technologies. In
particular, people who have intellectual, multiple, or severe physical disabilities can still have problems with
successful conversation. One reason for this is the difficulty of message creation. For example, it is not easy
for people with severe intellectual disabilities to express their ideas and needs. Message creation is also a
problem for people with mobility impairments using a single switch interface to operate their communication
devices, as it can be quite time consuming. Non-verbal information conveyed in a variety of ways, such as
facial expression, gesture, or vocal expression (e.g., intensity, accent, and speed), is another area in which
current communication aids fall short, aithough there has been some related research in this realm (Murray &
Arnott, 1995; Nakamura, Inada, Alm & Iwabuchi, 1998). Additionally, some types of information are also
difficult by nature to convey using only words, such as communication about optimum body position, type of
movement, or correct timing in care giving settings (Twabuchi, Nakamura, Fujiwara, Alm & Burgstahler,
2003). In the care giving situation, recipients of care and care givers often adjust their conversation flow
carefully in order to reach a mutual understanding, but the use of existing communication aids puts a limitation
on the flexibility of this conversation.

2.2 Possibility of using information technology

Nakamura, Arima, Sakamoto & Toyota (1993) pointed out that the introduction of the disability of a person
with speech problem to communication partners in advance enables the non-speaking person to have a
smoother conversation. We believe that the use of multimedia for communication can convey more precise
information about the user’s disabilities than existing communication methods and in many cases, could
alleviate misunderstandings, increase confidence, and facilitate the conversation between the user and their
communication partners. [ncentives to communicate and providing conversational topics are also important
factors in communication. Millar (2004) highlighted the importance of personal information disclosure for
communication and developed a format called the "Personal Communication Passport". In Japan, some
parents of autistic children created a similar tool called a "Support Book". Both Personal Communication
Passports and Support Books are paper-based communication aids. Paper-based tools are light and compact,
cheap, and easy to carry. However, they have some limitations in conveying vivid or sequential information
compared with movie and sound.

Current information technology, such as third generation cellular phones, makes it possible to incorporate
multimedia into mobile communications, and this new capability may be useful in conveying such support
information for people with disabilities. As well as the prototype described here, a number of research systems
have been developed which support communication with a multimedia presentation (Gowans, Alm, Astell,
Campbell, Dye, & Ellis, 2002; Hine, Beattie, & Arnott, 1998; Hine, & Arnott, 2002; Iwabuchi et al., 2003).
Internet access using mobile phones has become extremely widespread in Japan. The Japanese Ministry of
Public management, home affairs, Posts and Telecommunications (2004) reported that 20.9% of mobile phone
users access the Internet everyday for such purposes as checking travel timetables, booking concert tickets and
so on. This developing social infrastructure which the Internet makes possible could provide valuable
communication opportunities for people with severe disabilities,

In discussing information accessibility, we tend to focus on one-way accessibility by people with disabilities
However, people who are working around people with severe disabilities also suffer from not being able to
access information, from the people with disabilities. This sometimes creates serious misunderstandings.
Information technology could thus offer help both to people with and people without disabilities

3 Development of the e-PP (electronic personal profiler) System

We developed a server side program that makes it possible to create or browse personal web pages using a
mobile phone. The concept is similar to a Weblog, but specifically designed as a communication tool for
people with disabilities. The system is called the “electronic personal profiler (e-PP)”, and it operates as shown
in Figure 2. An electronic intermediary system such as this, which uses multimedia for exchanging information,
may help to alleviate some of the difficulties outlined above, However, multimedia information might violate



privacy, which must be taken into account. For example, a video of how to help with dressing or helping in the
bathroom is hardly suitable for use in public. The prototype currently contains individual-dependent
information about communication methods, feeding, medicine, physical support, and personal preferences. The
categories were chosen following the findings of the survey. The prototype can be accessed using mobile
phones and other Web access devices. Mobile phones of course allow a flexible use in terms of time and place.
Personal profile pages can be created by typing directly into the e-PP system. A mobile phone with a camera
attached enables the user to easily add visual data by submitting pictures to the system as an e-mail attachment.

For "No*, | put
my tongue out.
It doesn't mean
| dislike you.
e.g. Communication / My “No” Don't get me
i .C\o;'nmunication Please put a - B _ " by
{ 2Computer e.g. Feeding / Drinking | towel under my il A

AL chin so that my
Wt clothes don't
get messy.

Figure 2 An example of a user’s profile on e-PP system.

4  The e-PP System in Care Giving Settings

We collected comments from professional care providers about the potential of the practical use of e-PP after a
demonstration of the system. A qualitative study was also conducted at a special school for children with
intellectual disabilities.

4.1 Care giving staff at nursing homes and a residential institution
The e-PP system was demonstrated at three nursing homes for elderly people and a residential institution for

people with disabilities. The nursing homes provide day care service and visiting home help service as well as
a residential service. Table 2 shows the responses from the directors and staff of these facilities..

Table 2 Comments on the use of the e-PP in a practical situation.

Merits ®  Animated pictures help to understand sequential procedures in care giving,

® There are a limited number of computers available for the staff, which can access
to the clients’ profiles. It would be very convenient if mobile phones could be
used for this.

® The capability of checking profiles while on the move would be useful for staff
who provide visiting home help service.

® A visiting home help service is often carried out by more than one service
provider, It would be beneficial to share a common profile of the client among the
providers.




Demerits/ ® How do we avold privacy violation if the data can be accessed anytime and
Concerns anywhere using a mobile phone?
® A system which provides an introduction to the person is not needed for a place
like ours where clients stay for months.
® | would be reluctant to use the system unless the data is automatically provided
using a “push” technology. I neither e-mail nor access the Web with my mobile
- phone, 1 just sometimes read any e-mail received.
® Not sure if the system can be cost-effective.

Older staff members tended to have more to say on possible problems with such a system It is possible that
their skill and knowledge about mobile phone use influenced their feelings about whether or not they wanted
to use the system.

4.2 Trainee students at special school

We asked trainee students at a special school for children with intellectual disabilities to use the e-PP before
meeting their students. They had no negative expectation about using the system. As a group they often use
mobile phones and are familiar with using a mobile phone for Web access. We are still collecting data and
cannot report the quantitative results. We briefly intreduce their opinions toward ¢-PP system as below:

"I was nervous before meeting person with disabilities. The information of student by ¢-PP system
made me comfortable.”

"I hesitated using it because use of mobile phone during work hour in school is not good."

"I thought paper based information sheet might be more convenient before using ¢-PP. However, there
was no difference about usability"

5 Conclusions

Physical accessibility of products and Web accessibility are often the main focus of efforts to widen
accessibility. Accessibility should be closely evalnated with people with disabilities in their daily living
situations where often many other people are involved. In this study, we have widened the definition of
accessibility to include accessibility by the carer and other people to the communication of a disabled person.
Information technology can play a substantially important role here. We hope the e-PP system will be an
example of such an application. . Good communication about themselves is important particularly for people
with disabilities because Iack of such information often leads others to unnecessary misunderstandings and/or
anxiety. Although it is important to understand about disabilities I general in order to provide a desirable
support for people with disabilities, having a good knowledge about disabilities does not always guarantee a
good support for a particular individual In each case, it is of great importance to understand each person as a
person well as his/her disabilities. It would be important to include information which reflects the user’s
personality on e-PP. The latest high technology with the power of multimedia again could work well in
conveying this kind of information.
We have been concerned the small size of the screen and the keyboard of mobile phones. A small screen
makes it difficult for the user to read. Small keys make it difficult to control the phone. However, there was no
" complaint about those features from the student subjects in the experiment. These young students did not show
any major difficulty or hesitation in navigating the e-PP system. On the other hand, many staff, in particular
people over the age of forty, at the nursing homes and the residential institution we interviewed were reluctant
to use the system. They said they had not used the Web and were reluctant to try to do this using a mobile
phone. We can guess how this situation might change in a few years’ time? We hope that, with efforts such as
the one we have described, exchanging information will be more barrier-free in the future, which will insure
more accessible communication for all people ,including people with severe disabilities.
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