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LOUGHBOROUGH UNIVERSITY

ABSTRACT

FACULTY OF SOCIAL SCIENCES AND HUMANITIES
DEPARTMENT OF DESIGN AND TECHNOLOGY

PhD

SOME PROBLEMS OF DESIGNING FOR AUGMENTATIVE AND
ALTERNATIVE COMMUNICATION USERS: AN ENQUIRY THROUGH
PRACTICAL DESIGN ACTIVITY

Jonathon Allen

The submission is concerned with, and addresses, problems of designing for people
with disabilities, with specific reference to people who are illiterate and cannot
speak.  People with such disabilities often depend on electronic AAC
(Augmentative and Alternative Communication) devices for interpersonal
communication. A central theme of the thesis, however, is that such products, and
products intended for people with disabilities more generally, have characteristics
that inadequately attend to users’ needs. Through a combination of practical
product development and literature reviews, the thesis demonstrates how
improvements to AAC devices ‘can be made through user-participatory, user-
centred and more sensitive and perceptive design. Literature reviews in the
following subjects are reported: AAC; the operational knowledge base for design
and disability; user participatory design; and wearable computing.

At the core of the thesis is the presentation and discussion of an empirical case
study, carried out by the researcher, to design and develop the Portland
Communication Aid (PCA). The PCA was conceived as an AAC product that
would attempt to redress the inadequacies of predecessor devices. The design
activity for the PCA is traced in the thesis, from initial concepts and development
models through to a working prototype. Key ideas and essential principles of the
design are illustrated. Throughout the work on the PCA, many problems
associated with designing for people with severe communication disabilities were
encountered. These problems, as with their resolutions, comprised matters of both
designing (as an activity) and design (as product specification). The thesis contains
comprehensive exposure and analysis of these problems and resolutions. In
particular, the value of shaping meaning, metaphor, and other product semantics
into devices intended for use by people with disabilities is explored.

The study provides two substantive conclusions. First, that both the activity and
the outcomes of Industrial Design have a valuable role in the empowerment and
rehabilitation of AAC users. And second, that key principles have been identified
that will enable designers to better identify, articulate and respond to the needs of
people with communication disabilities (and the needs of people with disabilities
more generally).
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INTRODUCTION

Introduction to the study

Designing, in its broadest sense, is about tackling problems. Designing involves
grasping problems and wrestling with them in order to overcome them. ‘Grasping’
involves identification of the problems, and the situations which give rise to them,
in order for the designer to gain sufficient understanding to proceed; ‘wrestling’ is
the analysis of information, data, knowledge and understanding, whilst a resolution
is synthesised to ‘overcome’ the identified problems. The success of a resolution is
judged! by how well it overcomes the problem and, hence, may require fervent
and rigorous wrestling. This analogy may appear to omit any evaluative stages in
the design process — it does not. In order to overcome a problem, measures must

be in place to establish whether or not the problem has been solved and, thus, this is

an evaluative stage.

Problems are key starting points for design and also for research. The Cassell
Concise English Dictionary states that a problem is, “a question proposed for
solution; a matter, situation or person that is difficult to deal with or understand; a
source of perplexity or distress; a proposition requiring something to be done; an
investigation starting from certain conditions ...”. This definition is a fitting
description of what this research project has tackled, through both practical design

activity and other research methods.

The aim of this thesis, put simply, is to communicate the tackling and outcomes of
an inherently difficult design project, and thereby contribute to the body of design
methods knowledge. This submission holds contributions to design research in

three areas: research into designing, research through designing, and research for

1 Judgement can fall into two key areas: measured judgement and informed judgement
(Abercrombie, 1960). This is particularly poignant for design resecarch as much of designing
relies on informed, or tacit, knowledge, in addition to measurable design data.
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designing (Frayling, 1998)2. The essential focus of the thesis is how one designs
for people with disabilities (or how, with current knowledge and understanding,

one is susceptible to under-achievement in this task).

The starting point

Portland College, an independent college for people with disabilities at Mansfield,
Nottinghamshire, in collaboration with the Department of Design and
Technology, Loughborough University, presented a proposal for a jointly funded
research project. The College had identified the need for a device to enhance
verbal communication for people having severe speech difficulties and who are also

illiterate.

Although considered to be state-of-the-art, the electronic communication aids used
by Portland College’s students (known as Augmentative and Alternative

Communication (AAC) devices) presented a number of shortcomings.

Often our non-speaking, ambulant students are unsteady on their feet
yet they need to carry a large communication aid ...

Smaller devices (which are easier to carry and less prominent) do not
have the capacity to hold the range of vocabulary needed (in single
words and short phrases) for conversation, requests, giving information,
etc. Smaller devices are usually message-based which means students
are restricted in their communicative ability.

(Atkinson, personal communication, 1994)

These shortcomings led to the initial problem statement: current AAC devices
appear inadequate to their intended users. This problem statement provided the
initial basis of the study — to investigate, through designing, the feasibility of
producing an easier to carry and less prominent communication aid with
vocabulary capacity equal to that of larger machines. A design project was
accordingly initiated; the intended outcome and conclusion for the College would
be a working prototype that fulfilled the needs of both the College and its

students.

2 Bruce Archer similarly refers to design research as falling into three areas — research about,
through, and for the purposes of design(ing) (Archer 1995)
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An exploration of the problems and contexts

Atkinson’s personal communication also included an article written by a
communication aid user entitled, ‘Life Through the Eyes of a Non-Speaker’. This
article confirms the need for a new device and, in addition, reveals more of the

problematic nature of a communication disability.

At the moment, I use a number of different ways to communicate. 1
do have a portable speaking machine, a “Vois 135’. It can say words
and short phrases. I got this when I was fifteen. It was a breakthrough
but not good enough. The sound it produced was bad. At first it
seemed good but then I felt disappointed in it ...

Being a non-speaking person means that sometimes I feel sad. Because
I have difficulty in communicating people tend not to speak to me. I
think they are a bit afraid. They are afraid it will be too difficult to
communicate with me. I don’t think people mean to be bad. I try to
put myself in their place. I can see how it would be difficult for me if I
was in their position. I am always hoping that people will try to speak
with me even though it’s difficult. I am also nervous about speaking
with people, but I do try. When I'm with other people and they are all
speaking away to each other and I am left out of it, I sometimes feel as
if I have two heads! It makes me feel quite lonely at times, even when
I’'m with other people.

I get angry sometimes, and frustrated, when the word I want to say is
not on my word board, especially if people ask me questions which are
difficult to answer with the word board.

... In the future I know that things are going to get better. Technology
is on my side.
(McGregor, pp13-14)
So, can technology make things better? From the perspectives of the technologist,
the engineer or the industrial designer, the answer (or rather, the assumption) is an

overwhelming “yes, of course!” This, however, presupposes the articulation and

understanding of an appropriate context.

On further analysis of McGregor’s personal account, the problem would appear to
be not just a technological one. He talks of his emotions — of feeling nervous,
lonely, angry, sad, frustrated; of his difficulties and his disappointment. This
indicates that sociological and psychological factors are a part of the problem space

and points to underlying inadequacies in current AAC devices.
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The relationship between the user and the product is of interest here. Products

catering for people with disabilities have a crucial role in determining the quality of
life for their users. These products must perform both functional and
communicative goals3 if they are to satisfy users’ needs, wants, aspirations, abilities
and capabilities. That is to say, the design of disability products must address not
only technical functions but, as Buchanan describes, the “more thorough and
diverse interpretation of the physical, psychological, social, and cultural

relationships between products and human beings” (Buchanan, 1992 p9).

Regarding disability products in general, Paul Hogan, then Chairman of the
European Institute of Design and Disability (EIDD), states:

Most of the products on display are engineered and not designed.
No thought appears to have been given to the psychological impact of
the design on those who have to use them. The majority of products
... are ugly, shiny and say in the most emphatic way to the purchaser,
“You are a cripple”.

(Hogan, 1994 p2)
This is a damning statement and highlights a profound problem. Technology is
capable of granting people with disabilities greatly increased independence and
quality of life, affording opportunities to perform tasks that would otherwise be
impossible. A product’s success is, however, often marred by a lack of
consideration of how its technology is packaged. In many cases, the very devices
intended to assist people with disabilities in fact do damage: they compound

people’s disabilities by drawing attention to impairments. (This is very apparent

with AAC devices and will be discussed further in Chapter One.)

It is not just the experiences of AAC users that provide a complex and problematic
context to this project. Problems face the designer too - related to how one goes
about designing and specifying a device for people with severe disabilities.
Through the process of investigation and designing described in this thesis, these
problems were identified and tackled. These problems exist outside the range of
issues that most designers are used to dealing with and will be identified and

addressed in this thesis.

3 Wolfgang Jonas refers to Functional goals and Communicative (semantic) goals in his paper
‘Design as problem-solving? or: here is the solution — what was the problem?’ (sce Jonas,
1993 p 169)
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Questions to be addressed

Sometimes the problem is to discover what the problem is. ... You are
unlikely to hit a target if you cannot see it, or are looking at a
different one.

(Glegg 1971, p5)

To achieve a good design outcome requires an accordingly good identification of
the situation in which the design need is thought (or known) to lie. Within the
field of AAC, gaining a comprehensive understanding of this situation is
problematic. Blocking the designer’s way to producing product proposals is the

obstacle of how to assess what is required of a possible new device.

The most typical starting point in any design project is, ‘what is the present
situation and how can it be improved?’. The work in this thesis addressed several

lines of enquiry, as described below.

. What is the present situation from the different perspectives of the
interested parties, most especially AAC users, and the designer?

- What is the summation of the problems and issues facing each party

(in other words, what constitutes the overall problematic state of

affairs?)
. How does the problematic state of affairs affect the designer?
. How does the problematic state of affairs affect the AAC user?
. What are the shortcomings of current AAC devices?
. To what extent do AAC devices disable their users?
- What can industrial design contribute to the field of AAC?
o What is different, and perhaps more complex, about designing for

AAC users than for other markets?
By exploring these constituent questions, and by distinguishing between symptoms

and underlying problems, it is hypothesised that the seeds of a good solution will

be sown.
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The aim and breadth of the study

The following research objectives were set.

. To identify and explore the key problems and issues of designing

for AAC users and the various parties involved.

. To then offer procedural and specification-based resolutions (in the

form of design recommendations).

o To explore the efficacy of designed objects in raising the status, self

esteem and pleasure of AAC users.

' To produce a prototype of a communication device that

demonstrates its production feasibility, referred to as the Portland

Communication Aid (PCA).

The design project

To fulfil Portland College’s requirements of the study - a working device - it was a
prerequisite to engage in a design project. A design project provides an ideal
opportunity to empirically investigate and research the problems and issues of
designing for the needs of AAC users. The project for Portland College provided
penetrating insights into design and disability, since the field of AAC is multi-
disciplinary, involves high-technology, and the range and types of disability

encountered are varied.

A characteristic of design projects is that key areas for investigation become
apparent once the project is initiated: designing and learning go hand in hand. In
the process of designing, one learns more about the issues that are important to a
project — this is echoed by many authors (Buchanan & Margolin, 1995; Cross &
Cross, 1995; Lawson, 1990). Research enquiry through practical design activity (in
this case research through designing) was used to meet the enquiry’s objectives.
From the designer’s perspective, research undertaken in this manner is effective
because it is a mode of work that makes good use of what designers are used to

doing. Research through practical action places designing as a mode of

19



investigation, which can then be used to complement more established research

methods.

The research was undertaken substantially through the normal practices and
activities of the author’s design processes. In so doing, the investigative nature of
the design process illuminated the complexities of designing for the needs of AAC

UsCIS,

The industrial designer as researcher

An industrial designer is ideally suited to undertake a design-and-make project
focused on disability products. The industrial designer, by necessity, is a generalist
— able to interact with a variety of specialists involved with new product
development (NPD).  These specialists most typically include engineers,
marketeers, ergonomists, manufacturers, and others. Trained in both technology-
centred and human-centred subjects, the industrial designer can act as an
interdisciplinary mediator between these parties, the intended users of the product,
and the public. The ability to communicate with the various interested parties is
important and involves listening, articulating and presenting on various levels and
with various media. Interdisciplinary competence, the ability to analyse and
synthesise information and knowledge, and the creative skills of problem solving,

artistry and craft all combine to define the industrial designer’s role.

With respect to research enquiry through practical activity then, the industrial
designer has much to offer. In the case of designing the PCA, a wide range of
subjects were anticipated to be covered — many of them within the remit of the
industrial designer. Technical subjects such as meshing technology with user needs,
design for manufacture, and scales of production were anticipated. Conceptual
work (the creative exploration of design ideas) was expected to play an important
role, as was grasping underlying problems and examining different parties’

conception of the same situation.
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Contribution to knowledge and understanding

The thesis spans several subject areas including design practice, design and

disability, AAC, and design research. The submission, therefore, is intended to

contribute to each of these:

¢ providing insight into how to cater for the needs of AAC users;

¢ identifying the complexities of designing for people who have severe

communication disabilities;

¢ demonstrating the contribution that industrial design can make to
AAG; and,
. presenting an empirical case study of designing for people who have

severe communication disabilities.

The role of the designer in developing artefacts for people with special needs, the
various design approaches applicable to this end, and the specific knowledge and
skills industrial design can offer in this task are discussed within the thesis. The
intention is to provide a clear and concise view of the difficulties that a designer
venturing into the world of disability products will face. This thesis is to act not as

a guide or a map (because the route and direction a designer takes is dependent
upon the specifics of a situation) but rather as a torch to illuminate and shed light

on potential difficulties.

The outcomes of the research enquiry are:

° An exploration and articulation of the problematic state of affairs
surrounding the design of the PCA (and extrapolated to other such

devices for people with disabilities).

. A contribution to the operational knowledge and understanding
required to establish and satisfy AAC users’ needs and desires
(extrapolated to the needs and desires of people with disabilities

more generally).

o An account and discussion of the approach and techniques used in

the design of the PCA.
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o A prototype of a new product that caters to the needs of Portland

College and its students.

Structure of the thesis

The thesis is divided into three sections. Section One explores the nature and
extent of the problem situation, assessing the present state of affairs. It explains the
background, contexts, problems, research methodology and intended outcomes of
this work. Section Two is a discussion on designing describing the design and
development of the PCA. The final Section is an illuminative and critical
commentary in the light of the discussion in Sections One and Two, leading to the

chief conclusions of the research.

Section One contains four chapters. Chapter One serves as an introduction to
Augmentative and Alternative Communication, providing an informative account
and overview of the field including definitions and demographic information. It
highlights the importance of communication and describes the methods and
devices by which non-speakers communicate. A discussion of some of the
shortcomings of current devices is discussed at the end of the chapter. The
significance and gravity of the need for an improved device and, therefore for this

study, is outlined here.

Chapter Two explores the problematic state of affairs. The Chapter is broken
down into three focal areas. Problems and complexities facing the designer when
designing in this field are first explored. Secondly situational issues particular to
the disability sector, and to AAC more explicitly, are exposed. The discussion is
centred upon what is different about the market for disability products compared
to mainstream markets, and looks more closely at the provision of AAC devices.
Finally, the sociological and psychological consequences of physical disabilities, and
the issues these pose for people with disabilities are discussed. The chapter
concludes that designing for people with severe communication disabilities 1is
problematic, particularly as there is a general lack of information, data, knowledge

and understanding to aid design work on AAC devices.
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Chapter Three presents the state-of-the-art with regard to design and disability,
and designing for AAC users. It explores what others have done in response to the
problems discussed in Chapter Two and summarizes their design
recommendations and proposals. Chapter Four poses the chief questions to be
addressed in the study — that is, those areas worthy and appropriate for

investigation that have not been addressed by other researchers.

Section Two discusses the design project and is divided into four chapters. The
first of these chapters, Chapter Five, discusses both the methods and the outcomes
of establishing user requirements. Chapter Six discusses the detailed design and
development of the PCA, including time-scales and plans, the role of Portland
College and other contributors to the design process, and describes the design
development process itself. Key stages of the design and prototyping of the PCA
are illustrated. The essential principles underlying the design of the PCA and those
new ideas that are embodied within it are discussed in Chapter Seven. This chapter
also serves as a comprehensive product description. An accompanying CD-ROM
supplements Chapters Five, Six and Seven, cataloguing, in a visual format, more of
the design process and design outcomes. The CD-ROM is navigable and includes
a collection of animated and still images, sound samples, photographs, drawings,

computer animations and models. Chapter Eight presents the results of evaluative

work on the PCA.

The final Section, contained entirely within Chapter Nine, presents conclusions in
the form of a reflective and critical commentary. The chapter identifies strengths
and short-comings of the project, as well as pointing towards areas in need of

further research.
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CHAPTER ONE

Augmentative and Alternative Communication: background, definitions and
devices

1.0 Introduction

This chapter provides a background to Augmentative and Alternative
Communication (AAC). It serves as an introduction not only to AAC but to AAC
devices that are used by people to communicate. Communication, language and

speech are explored first and the significance and gravity of being able to
communicate with people having disabilities is raised. Disability in general is
discussed and definitions and terminology relating to AAC are clarified, along
with a more detailed synopsis of communication disabilities. A review of the
electronic communication aids used by Portland College’s students appears at the
end of the chapter to provide both an historical background to the AAC devices
that they have been using and a platform on which the design of the PCA may be
judged.

A prerequisite to designing a new product is the need to familiarise oneself with the

product area involved. The acquistion of sufficient background knowledge of

AAC and its associated subject matter (e.g. speech, speech synthesis,

communication disabilities) was an important step in comprehending the world of
AAC devices. As the subject matter was broad (and included specialist and
disparate disciplines) a necessarily broad approach was taken to the gathering of
information. Hence, material for this chapter has been garnered from four main

sources: literature, products, users and specialists.

A literature search was conducted to provide some initial insights. To ensure
thoroughness, key words of similar meaning were used in the search. Particular
attention was paid to (a) discrepencies in UK and US English (e.g., ‘aetiology’ and
‘etiology’, ‘modelling’ and ‘modeling’) and (b) international terminology (e.g.

‘ergonomics’, ‘human factors’, ‘human engineering’).
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Specialist and general terminology were used in certain instances to ensure as wide

a coverage of literature as possible; an example being derivations of the terminology
used to describe disorders of speech - ‘aphasia’, ‘anarthria’, ‘aphonia’, ‘dysarthria’,
‘dysphasia’, ‘dysphonia’, ‘“dyspraxia’, ‘speechless’. Boolean word searches permitted
multiple derivations of search terms, accommodating differences of spelling and
terminology used between countries, and so refined the literature exploration.
Additionally, searches conducted upon word stems proved invaluable (eg ‘therap®
found literature on ‘therapy’, ‘therapeutic’, ‘therapist’, as well as their associated
plurals). Some of the key words became apparent from reading the literature, once

the search was underway.

Starting with AAC, the literature search broadened to include such topics as:

e alternative interface systems;

J computer technology;

¢ design and disability;

. discourse analysis and pragmatics of speech;

. disability the search for literature on disability was
divided into two main areas: general
literature on disability, handicap and
impairment (including their respective
definitions based on both the medical
and social models of disability4); and
literature  specific to  disabilities
affecting  communication  (speech

disorders and dysfunction);

. human computer interaction (HCI);
. illiteracy;
. rate of speech production; and

. speech synthesis and technology.

4 A brief explanation of the differences between the medical and social models of disability is
provided in Chapter Two.
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The following data-bases were scanned:

o Applied Science and Technology Index;

. International ERIC;
' Global books in print;

. Science citation index;

. OCLC first search; Worldcat.

The Pilkington Library at Loughborough University and Portland College’s
Library were also searched extensively. The Micro-Centre at the University of
Dundee, the AAC Research Unit at Stirling University, and Tony Jones from
Liberator Ltd. kindly provided copies of their publications and, in the case of Tony
Jones, an extensive bibliography of publications within the field of AAC was
gratefully received. By far the most useful starting point for the search was
Portland College’s Further Education Unit. It possesses a wide selection of
literature, primarily journals and articles geared towards the speech and language
therapist (written predominantly by practitioners in the field), but also catalogues

of existing equipment catering for people with special communication needs.

Publicity literature (catalogues, press releases and leaflets) from manufacturers and
suppliers of AAC equipment was obtained, along with information gained from
presentations given by various communication aids suppliers, interviews with AAC
users and observation and analysis of current devices. All of this helped in
constructing a review of commercially available communication aids. This review

was carried out to help establish the state-of-the-art as well as to provide a basis for

competitor analysis.

Consultation with a number of practitioners and experts in fields applicable to this
study revealed further useful information. A lot of interesting and relevant
literature emanated from The MicroCentre at the University of Dundee, and from
the AAC Research Unit at Stirling University. Visits were arranged in early May
1995 to both these Universities to discuss their work further. A meeting with Dr.
Alistair Edwards at the University of York to discuss speech synthesis and its
application in devices for people with disabilities was also arranged to coincide with

this Scottish trip.
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Later a trip to the National Communication Matters® Symposium at Lancaster

University in September 1995, funded by the Communication Aids Suppliers
Committee (CASC), provided an excellent opportunity to find out more. This
Symposium brought together many very influential and respected people within
the field of AAC. The information and experience obtained from both the
Scottish trip and the symposium proved very useful in refining the focus of this
Ph.D. study, as well as getting to know those prominent in the field of

Augmentative and Alternative Communication in the UK.

Trade fairs and seminars attended by organisations associated with, or catering for,
the disability sector were also attended to gather further information about the
fields of AAC and design and disability. Such organisations included: the
European Institute for Design and Disability, the Computability Centre, NAIDEX
(a UK exhibition of healthcare equipment and services for disabled and older
people and their carers), the Tools for Living Foundation at Brunel Institute for
Bioengineering, the European Minspeak Conference, and the Design for Ability

research team at Central Saint Martins College of Art and Design.

The corpus of material has been gathered here to provide an introduction and

background to AAC.

1.1 The importance of communication, language and speech

To communicate is to impart or reveal not only thoughts in a form that can be
understood but also to enter into a social interaction that enhances, and can
determine, the quality of life of an individual. Communication establishes the
mechanisms for people to make needs and wants known. We communicate in a
variety of ways (such as gestures and language) and through different mediums
(such as writing, music, art, speech, drama and touch). By far the most common
(and complex) way of communicating is language. The complexities of language

can be broken down into semantics (the meaning), syntax (the word order), and

pragmatics (the what and when of the use of language).

3 ‘Communication Matters’ is a national voluntary organisation concerned with the needs of

people with severe communication difficulties. It produces publications and organises a two-
day conference every year.
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Speech is probably the most important form of human communication and is the
most expressive medium. It is unique to human beings — language distinguishes
humans from other species, whilst a voice distinguishes the individual. A useful
definition of a voice is, “the expression of yourself to others or anything that gives
another insight into your personal world” (Harvie, 1992 p137). The qualities of
stress, rthythm, timing and intonation in speech (otherwise known as prosody) can
determine how the spoken word is interpreted and, therefore, are important in the
conveyance of meaning. Furthermore, verbal communication is reinforced by
gesture, facial expression, body language, and structure of the sentence and, thus,
additional meaning is given by these elements of communication (a wink, for

instance, can indicate the opposite of what is being said).

Newell (1992b) reviews the use of speech within inter-personal communication.
The section in his paper on “The use of speech modality in Human-Human

Communication’ gives reference to the varied range of information that speech

communication can convey.

Effective speech communication between people requires familiarity
with an enormously complex set of rules. These rules include:

Phonetic;
Phonemic;
Syntactic;
Semantic; and
Pragmatic rules.

Breaking any of these rules will reduce the effectiveness of
communication, and even small errors can cause complete
breakdown. This is particularly true at the pragmatic level, speech
communication between people being relatively resilient to errors in
the other characteristics.

(bid, p171)
He goes on to state that the speech waveform also contains information about

various things, including:

¢ The sex and age of the speaker;
. The size of the speech organs;

o The primary accent as well as other geographical regions
where he has spent significant periods of time;
¢ The socio-economic group to which the speaker belongs;

' The state of health of the speaker.
(16id, p171)
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A voice also conveys more than its owner deliberately intends. Paralinguistic
qualities relate more about the speaker; such things as the quality of the voice

(creaky, breathy, nasally), the emotional state of the speaker, the accent or regional
dialect, the age and gender. Prosody and paralinguistic qualities are referred to as
suprasegmental features of speech, and are as important as language in
conversation. A speaker thus has the ability, whether consciously practiced or not,
to add to the speech a wide variety of other important information by the variation

and application of suprasegmental features in the spoken output.

Having a voice is more than just having the ability to say something: it provides the
facility to speak and be heard, thus promoting autonomy, liberty, and expression
of self. In turn this contributes to, and can determine, an individual’s quality of
life by providing the means to increase self esteem, motivation, confidence, and

reduce frustration.

1.2 Background to AAC

Augmentative and Alternative Communication refers to all types of
communication that supplement, increase or improve speech for people who have
articulation, voice, and/or language impairments. Augmentative and Alternative
Communication techniques have been practised for a long time, but the field of
AAC has become established in only the last few decades. The field has developed
as the paths of different specialists, professionals and practitioners have crossed.
Contributors to AAC therefore include speech and language therapists, linguists,
psychologists, medical practitioners, technologists, computer scientists,
communication tutors, care assistants and, of course, those for whom AAC

provides a facility to communicate. The subject is broad and multi-disciplinary.

1.2.1 Definitions

Before providing an explanation of the specific terminology within the AAC field
it is first necessary to provide definitions of general terminology used when
discussing disabilities and speech disorders. The World Health Organisation’s
(WHO) definitions of disability, handicap and impairment are as follows:
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Disability - Any restriction or lack (resulting from an impairment) of

ability to perform an activity in the manner or within the
range considered normal for a human being

Handicap - A disadvantage for a given individual, resulting from an
impairment or disability, that limits or prevents the
fulfillment of a role that is normal (depending on age,
sex, and social and cultural factors) for that individual

Impairment - A loss or abnormality of psychological, physiological, or
anatomical structure or function.

(World Health Organisation, 1980)

The Disability Information Trust publishes books on equipment and services

available for people with disabilities. Specifically related to communication

disorders and Augmentative and Alternative Communication, Barrett (1995)
explains the following terms which give an indication of the typical characteristics
of specific disabilities and the nature of the physical problems faced by many non-

speakers.

Disorders of articulation:
Anarthria  Total absence of articulation.
Dysarthria  Less severe disorders where articulation is distorted by
slurred weak or explosive characteristics and the co-
ordination of respiration and phonation may be

affected. (Co-incidentally, there may be drooling and
difficulties in feeding and swallowing).

Oral No muscle weakness but a partial inability to perform
Dyspraxia  purposeful co-ordinated movements of the articulators
caused by a parietal lobe disorder.

Voice disorders:

Aphonia Total loss of voice.

Dysphonia  Partial loss of voice.

Language disorders.

Aphasia Absence of recognition and loss of verbal expression.
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Dysphasia  Impairment of recognition and use of verbal expression
involving difficulty with reading, writing and
numbers. Verbal symptoms of dysphasia may include

perseveration (repetition of words and phrases),
recurrent utterances, telegrammatic speech (omission

of articles, prepositions, etc., and difficulty in word-
finding).

(ibid, pl)

Further explanation of terminology can be found in Lloyd and Blischak (1992)
who provide a list of key words, terminology and policy in a paper for the journal
AAC Augmentative and Alternative Communication. Although specific to that
journal, the paper is a useful introduction to key terms within the field of AAC
Griffiths (1972) provides a useful introduction to aphasia. Some interesting

definitions of language and speech from various authors are presented, as well as

the social problems that arise through not having a voice (this matter is discussed

further in Chapter Two).

1.2.2 Statistics and demographics on disability and AAC

Literature containing statistics for people with disabilities (and more specifically for
people with a communication disability) has been used in this study to give a

representation of the market size for a new communication aid.

Sandhu and Wood (1990) offer estimates of the number of people with disabilities.
Although their report showed a great variation in statistics between countries (Spain
has a disabled population of 25%, whilst that of Switzerland is only 1.6%), the
overall estimates show that approximately 10% of the European population is
disabled. Specifically related to verbal communication disabilities, a figure of 3.6
million people from thirteen European countries is reported, whilst within the UK,

Collingsworth (1993) notes that 1,202,000 people, which is nearly 3% of the

population, have 2 communication disability.

Ratcliff and Beukelman (1995) refer to various demographic surveys on users of
AAC systems. The majority of these surveys cite statistics for specific regions in the
United States, but one survey concludes that, “approximately 2 million Americans
(0.8%) are unable to communicate using speech” (p61). The AAC research unit at

the University of Stirling produced a demographic survey of AAC users In
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Scotland (Murphy et 2/, 1995). This survey, carried out between 1991 and 1992,

evaluated the needs of AAC users within Scotland, and cited statistics based on

other studies within the UK, as below.

The “Quirk Report Speech Therapy Services”... estimated that the
speech-impaired population at that time [1972] was 324,180 (0.6%
of the total population). ... However, more recently, Enderby and
Philipp (1986) estimated that there are about 2.3 million people in
the UK with various forms of speech and language disorders
connected with medical and/or developmental conditions. Of
these people, the authors estimated that 800,000 (approximately
1.4% of total population) have a severe communication disorder.

(p206)

For the purposes of this study the figures stated by Murphy ez 2/ and Ratcliff and
Beukelman will be adopted, as these figures have been established by AAC
specialists. Thus, estimates of 800,000 people in the UK and 2 million people in

the US will be used.

1.2.3 Common disabilities affecting speech

There are various disorders affecting speech. Damage to the vocal tract can result
in a person not being able to speak effectively, as can damage to the region of the
brain affecting muscle control. A severe speech disability is often the result of poor
motor control affecting muscle co-ordination, so that the larynx cannot function
effectively. The loss of motor control can occur from birth such as is the case with
cerebral palsy, or can be acquired due to a degenerative disease, a cerebral vascular

accident (a stroke), or a severe head injury.

The most prevalent AAC users are those people with cerebral palsy. Cerebral palsy
(CP) is a form of brain damage that occurs either before or during birth and has
one of three forms: athetoid, spastic, or ataxic. Although some features of the
disability are common, there are significant differences between them that are of
note. Athetoid cerebral palsy is characterised by constant wriggling and writhing
movements, often violent in nature and consequently people with this form of CP
are in danger of hurting themselves if unprotected. Spastic cerebral palsy has very
different characteristics: the individual has abnormally increased muscle tension
resulting in a rigid and clenched body causing slow, forced, but erratic movements.

Ataxic cerebral palsy appears to have less marked impediments typified by
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difficulty in balancing. About 75% of people with cerebral palsy have some degree
of speech defect; a quarter have poor vision; a quarter have hearing loss; and some

also have epilepsy. Half of these people are deemed to be of ‘normal’ intelligence
(based on Intelligence Quotient (IQ)).

The incidence of cerebral vascular accidents (strokes) is higher than those of
cerebral palsy with about 100,000 cases reported each year in the UK
(Collingsworth, op cit, p55), with the majority of patients being middle-aged or
elderly. The effects of a stroke are varied dependent upon the severity and the
location within the brain. Hemiplegia (paralysis of one side of the body) is
common with stroke, and speech and/or vision may be impaired. Memory loss
and incontinence are also common. If the right side of the brain is damaged, the
left side of the body may become paralysed (left-hemiplegia), whereas if the left
side of the brain is damaged, then the right side of the body is affected and speech
problems may occur. The greater range of effects of strokes, the greater
probability of them occurring in later life, and the fact that about half of all
patients recover more or less completely, means that although there are more
stroke victims than people with cerebral palsy, fewer stroke victims use AAC

devices.

Degenerative diseases such as multiple sclerosis (MS), motor-neurone disease
(MND), Huntington’s chorea and Parkinson’s disease also affect speech, but have
different characteristics. MS often appears in a person’s twenties or thirties and
affects their central nervous system. It can cause locomotor paralysis, inco-
ordination, incontinence, vertigo, slurring of speech, loss of sensation, deafness,
blindness, impotence and an impairment of mental functions. MND is
characteristically very similar to spastic cerebral palsy, but is acquired after birth
and is progressive and degenerative. Huntington’s chorea is a hereditary disease
and is progressive, causing degenerative changes in the cortex (outer layer) of the
brain. It can cause mental retardation, ataxia, involuntary movements and slow,
slurred speech. It typically occurs between the ages of thirty and fifty.
Parkinson’s disease is a chronic disease of the brain causing tremors and muscle
rigidity, impaired speech, inco-ordination, slow movements and shuffling gait.

The facial muscles are affected making communication difficult and also results in

dribbling.
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Many deaf people have incomprehensible speech and so the deaf community could
also benefit from AAC. At present, AAC devices do not cater for this group
largely because the deaf community feels that such devices would handicap them
more, due to the size, weight, cost and poor quality of voices of current devices,
and the stigma associated with using such devices (Baker, personal communication,
1997). This group of people, however, are worthy of consideration as a potential

market for AAC products if the products can be made suitable for them.

Of people with a speech impairment, 75% also have other impairments
(Vanderheiden, 1990). Brain disorders that affect speech typically affect motor
control as well, and result in poor muscle co-ordination characterised by drooling,
uncoordinated movements, spasms, and breathing difficulties. These

characteristics can hinder attempts to communicate.

People with physical impairments often face a lifetime of dependence on others;
thus the ability to communicate allows them the means and opportunity to take
control over their situation. However, for people who have a communication
disability in addition, that control is often denied making their choices not only
dependent on others, but also determined by others. For such people the power of
communication has greater significance as it presents an opportunity to gain some

degree of autonomy.

1.3 Communication aids

A person with a speech deficiency is typically referred to a speech and language
therapist for assessment to establish whether he or she can be taught to rtalk
effectively without an aid, or could benefit from a communication device.
Communication aids vary from being as simple as card picture boards to
advanced, fully talking, computer-based devices capable of storing thousands of
words and phrases accessed through head movements. A variety of
communication aids with speech output is currently available. These are often
referred to as VOCAs (Voice Output Communication Aids), and typically take
the form of an interface, microprocessor-based circuitry, and a voice output device

enabling the user to select or generate words and phrases that are then spoken out
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by the machine. The speech and language therapist and the individual will assess

which particular aid is most appropriate to the individual’s needs.

The method of selecting or generating words and phrases (the interface or input
device) and the speech output device are the most significant considerations for the
user when selecting a communication aid (or at least they should be). There is a
variety of input devices used in AAC, such as buttons, keyboards, touch screens,
head pointers, switches and tongue palettes. The selection of a particular interface
is largely dependent upon the physical ability of the user and, to some degree, his
or her cognitive ability. The quality of speech synthesis produced by AAC devices
is a very important (but often overlooked) matter for people who use them as it
becomes their voice. Many things are conveyed by a voice and as a consequence
the selection of a voice synthesiser for an AAC product is very important, perhaps
critical to its success. Recent developments of natural-sounding voice synthesisers
with English accents are an encouraging sign; with more work in this area,

improvements in comprehensibility of artificial speech will ensue.

14 Language representation in AAC

There are two main approaches to language representation within AAC:
iconographic based systems, and alpha-numeric (or text-based) systems. The use
of a particular system over another is largely dependent upon the literacy levels of
the AAC user. Text based systems tend to be favoured by literate users as this
concept of language representation is familiar to them, whilst picture-based
systems present an illiterate AAC user with a simpler and, therefore, quicker
method to learn how to convey messages. (Picture-based systems are not

commonly used by literate users, but can still allow them to communicate

effectively and efficiently.)

Perhaps the best known example of someone who uses an AAC device is Stephen
Hawking, the eminent physicist and author, who has Amyotrophic Lateral Sclerosis
(ALS). The system he uses consists of a portable computer and a speech
synthesiser fitted to his wheelchair. Words and letters are selected by controlling a
cursor that moves across the screen which he can stop by pressing a switch in his

hand. In this way sentences can be constructed, which are then spoken out by a
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voice synthesiser. Professor Hawking's device relies on his literacy skills. For

people who cannot talk and are illiterate (those that this study concerns itself with),

a different system of language representation is required.

1.4.1 Illiteracy, and iconographic based systems

Many AAC users are illiterate; this is an added complexity of some
communication disabilities. Children learn to talk before they learn to read. The
constructs of language are instilled early in a child’s development and as a result he
or she has the opportunity to become literate. Learning is accelerated through the
acquisition of language. A person born with some form of aphasia is typically held
back from learning due to the late acquisition of language, and may never become
literate. People who lose their speech in later life may be literate or not. Those
who become unable to talk owing to a developmental disease such as motor
neurone disease are often literate, as they have had the opportunity to gain literacy
skills in childhood. However, some people acquire aphasia due to a head injury

and this, in many instances, necessitates learning again from scratch.

One alternative language representation is the iconographic or picture based
interface. The use of pictures to communicate messages and words is a well
established practice in teaching, and this is a popular way for children to be taught

to read. A picture or an icon can convey much information. For this reason,
picture, icon and symbol-based systems of language-representation and interfaces

are used extensively by aphasic people, be they illiterate or not.

The first icon-based communication aids were simply a collection of pictures,
usually in the form of a book or picture board, that permitted a user to convey a
message by pointing at one of the pictures. The main problem with such a system
is that an AAC user may wish to communicate more than is available on the
particular picture board or book. The conversation partner thus has to interpret
what the user is trying to say, for example, if the “apple” icon is pointed at, the user
may be trying to say, “I'm hungry”, or “I want an apple”, or “green”, or “Sir Isaac

Newton”. The ambiguity and possible consequential mis-interpretation is

frustrating for both conversation partners.
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The simplest of electronic aids provides a solution to this ambiguity, in that an icon

represents only one entity (as only one word or phrase is stored in a particular
location). The counter problem of this is that if single meaning icons are to be
used, potentially several thousand are required (one for every word) to permit users
to accurately make known what they mean. Communication aids that use single-
meaning icons are limited to the number of keys they can provide within a given
space. The number of keys dictates the number of utterances. There are two ways
around this situation: make use of a dynamic interface or, if using a static interface,
make use of sequencing the icons to convey messages. The latter approach presents
a problem, however, in that using two icons or more to select a word or phrase may

run the risk of losing the ‘inherent’ meaning of the icons themselves.

1.4.2 Multi-meaning icons: Minspeak

One resolution is to make use of multi-meaning icons, whereby words and phrases
can be encoded by sequencing them in a way that is simple to remember. This can
result in an increased vocabulary capacity from a limited number of core icons.
This is the basis of Minspeak, an iconographic based system which uses semantic
cues and multi-meaning icons in its approach to language and knowledge
representation. Created in 1980, it “has developed from a concept in the mind of
a particular graduate student to the most widely used technique in electronic
communication aids” (Baker and Barry, 1990, p146). Many of Portland College’s

students make use of this system to communicate.

The system is a patented language representation technique that is based upon the
inherent polysemy (multiple meaning) of icons and pictures. The icons are
selected and sequenced in such a way that a small set can represent a large number
of words. Thus, thousands of words can be accessed from relatively few icons. The
icons make use of mnemonic cues and devices to reduce the cognitive load upon

the user to remember all the sequences.
For example, to start a sentence the ‘Judge’ icon is selected (as judges give out

sentences!). Icons are usually paired to form words. Figure 1 shows two examples

of icon combinations that result in the following phrases:
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L1y

To ©

Judge Lye Wanted lo Lips
Poster
(selects sentence mode) “1 want O Talk”

U M
& name _
Judge Eye Name Name Toilet
(selects sentence mode) “My name 1S John”
Figure 1: Examples of Minspeak icons used to generate simple sentences

The Minspeak system can be customised to meet the vocabulary requirements of a
particular user. This requires each of the codes to be defined by the user, which
can be very labour intensive, and so several pre-arranged vocabulary sets, known as
Minspeak Application Programs, or MAPs have been composed. A MAP consists of

core vocabulary, a particular icon set, and an overlay arrangement that is designed

to meet the particular communication needs of its intended population.

1.4.3 Dynamic interfaces

Desktop computers have for a long time permitted users to jump from screen to
screen. This principle is utilised for dynamic AAC devices. A series of screens is
used to access conversation material relevant to the particular circumstances of the
conversation. The advantage of these types of systems is that they are very flexible,

permitting the device to be configured to meet the particular needs of the user

(whether storing appropriate vocabulary or icons/pictures that have an inherent

meaning for the particular user).
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1.5 VOCAs used at Portland College

As has been discussed, the ability to communicate is of paramount importance in
contributing to the quality of the lives of people with disabilities. Hence, for
people with a communication disability, a communication aid presents an
extremely important tool as an extension of themselves. A review of some of the
electronic communication aids considered to be the state-of-the-art when Portland
College initiated this project and that are used by the College’s illiterate non-
speakers appears in Appendix I. For a more comprehensive listing of AAC devices,
Kraat & Sitver-Kogut (1991) have produced a very useful wall chart that provides
detailed information about commercial AAC products. The chart acts as a
synopsis of communication aids up until 1991. This goes some way in acting as an
evaluation of existing devices; however, since Kraat’s and Sitver-Kogut’s study was
undertaken, new devices have come on the market. The Disability Information
Trust regularly publish listings of disability equipment manufacturers and
suppliers, and Communication and Access to Computer Technology (Barrett, op cit)

presents a listing and description of the state-of-the-art of AAC devices at the time

this study commenced.

1.6 Shortcomings of current AAC devices

The AAC Research team at Strling University (Murphy & Collins, 1994)
identified various problems resulting from using current communication devices as
well as problems with the devices themselves. Common complaints from users
included sore fingers from accessing the keyboard, the effort required to access the
device, the device blocking the user’s vision, and difficulty in operating an AAC
device in conjunction with an electric wheelchair. The majority of problems with
AAC devices centred on the audio output. The poor voice quality and the lack of
intelligibility (especially in noisy surroundings or outdoors) was a major concern
with some devices whilst the lack of intonation and expression in synthesised
speech was a general problem for all devices. In certain situations users could not
use their devices; they had difficulty seeing the display in bright sunlight and were
not able to use their machines in buses or cars. The slow speed of communication,
the lack of privacy when speaking and machines running out of charge were also

cited as additional problems.
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In an article appraising a Light Talker, written by an AAC user, some common

limitations of AAC devices are highlighted:

it can’t be used everywhere;

it makes me harder to push around;

the vocabulary is limited;

tied to places where electricity is available;

batteries don’t last long enough and take too long to charge up;
some functions aren’t appropriate, e.g. songs;

not enough memory;

people can easily over hear things I say;

monotonous voice.

(Robertson, op cit)

Over one hundred comments about the unreliability of high-tech systems were
received by the AAC Research Unit. Mechanical malfunctions (machines and
switches breaking) were prevalent and the durability of devices was poor. Twenty-
one AAC users of the 100 people providing comments had more than one AAC
system, “because they felt that their high-tech system was unreliable” (Murphy,

Collins & Moodie, 1994 p9).

Many AAC devices are not used to their full potential due, in part, to some users
not having access to their machines at all times. Indeed, of a large sample of
Scottish AAC users, just over 46% could not usc their systems when they went
shopping; 38% said their machines were not available when they went on outings;

and for 34% there was no provision of an AAC device in the place where they lived

(Murphy ez al, op cit).

There are, in addition, physical problems associated with the design of these
devices, preventing accessibility. “Only 57.3% of AAC users were able to access
their aids without assistance” (Murphy, Collins & Moodie, op cit p11). Not being
able to switch a machine on is not just a matter of operation of the device, but one
of censorship and oppression; switching a user’s machine off is removing that
person’s right to speak and be heard. The very system that is supposed to grant
independence often requires a helper to program what the user can say. This denies
freedom of speech, and can result in much embarrassment for both user and helper.
Hence, “There is an urgent need for design improvements which enable people to

access their AAC systems independently” (i6id, p11).
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All the so-called portable devices have a very limited vocabulary, permitting a user
to communicate only the most basic of needs and wants. This often results in
AAC users being forced to compromise their wants, through being denied a
request for something other than is stored in the devices. Such devices as the
Touch-talker and the Liberator have large vocabularies, yet are still not suitably
portable for the ambulant user. These devices are frequently left behind when users
go out because they are cumbersome and awkward to take around (Atkinson, op

cit).

Electronic communication devices are now competent at handling language
processing, but are poor at conveying more than just words. Many devices
effectively handicap the user as the voice sounds monotonous and lacks any form

of expression or emotion.

Some devices that incorporate a voice synthesiser, such as DECtalk™, allow the
user to select one of ten different age- and gender-appropriate voices, but many
users have expressed difficulty in finding an appropriate voice (Murphy & Collins,
op cit). In addition, many AAC users have expressed a desire to sound different
from their disabled peers, and more ‘normal’. The majority of commercially-
available voice synthesisers have an American accent. Taking Harvie’s definition of
a voice (gp cit) it becomes clear that this can be grossly inappropriate to some
people; an American accent may not be the best way to express yourself to others if
you are not American. Stephen Hawking, talking of his voice synthesiser, states,
“the only trouble is that it gives me an American accent” (Hawking, 1995). Many
people who use AAC devices would like to have a different, more appropriate

accent and would appreciate being able to use their own regional dialects.

Non-vocal people do not have an adequate facility to argue, as existing
communication aids do not allow the user to respond quickly and with emotion
(two things that can be used to good effect to emphasise a point of view). Further,
when listening to someone using an AAC device, some people tend to feel very
frustrated and impatient ar the rate of conversation, and typically want to finish the
person’s sentences for them. This frustration is shared by the AAC user, leading to
feelings of incompetence; the repercussions of which can result in the individual

becoming withdrawn and the conversation aid not being used.
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Carers and parents often remove communication aids from users because they are
worried that the user may break the machine in some way. This issue is indicative
that the system within day and residential placements is unsatisfactory to the needs
of AAC users, and also highlights problems associated with the design of these
machines. The sheer cost of these devices and their susceptibility to breakage
instills little confidence in the carer or parent that the machines are capable of being
used safely by their charges. This is, in part, a problem of how the product is
perceived, and relates to product semantics. The result is that the potential of the

machine is denied to many users.

1.6.1 Summary of shortcomings

The biggest failing of existing communication aids is that they do not adequately
cater to their users’ needs.  All appear expensive and some, from a design
perspective, are insensitively designed for the needs of their users. Too many of
the current devices are simply bulky plastic boxes encasing yesterday’s ideas built
with yesterday’s technology. Some AAC devices appear to be copies of other
machines and are differentiated only on the basis of cost and build quality. Most
of them are by today’s manufacturing standards boxy and ugly, have limited

functionality and have not kept pace with technological and consumer product

development.

It is clear that there are many limitations with current communication aids and that

there is a need for a better product. These shortcomings can be addressed by

design.

1.7 Conclusions

The purpose of this Chapter has been to introduce AAC. In so doing the basis of
communication - its facets and its importance - has been raised. The ability to
communicate is vital to humans, and is a key component in establishing social
interaction, status, and autonomy. The differentiation between communication,
language and speech has been discussed and, whilst people communicate by a
range of techniques, speech is perhaps the most important. Speech is complex and

messages are conveyed not only through language structure, but also by additional
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elements such as suprasegmental features of speech. These features convey more

about a person than the content of what is said.

In this Chapter, devices used in AAC have been introduced as an extremely
important tool for conversation by people who would otherwise be left out of
conversations. These aids are, in effect, electronic replacements for what able-
bodied people so often take for granted. People with communication disabilities
rely heavily on these devices to communicate. For those who have additional
disabilities that seriously affect motor control, the dependence upon the aid is
increased as they are limited in their ability to communicate by other means (such
as using gesture). More than a tool, however, these devices are the voices of their
users. An AAC device becomes a vital part of a user’s identity, yet current devices
appear to have neglected this important aspect, presenting only technological
solutions to the problems of not having a voice and not solutions that take into

account the users’ i1dentities.

Currently-available devices are, from the industrial designer’s perspective, limited,

and from the user’s perspective, limiting. Worse still, they are insensitively
designed, drawing attention to the user’s disability. A great opportunity exists to
improve the effectiveness of communication aids (and hence the quality of life for

users), as well as providing benefits to potential manufacturers.

Standing in the way, however, are the practical problems of revealing and

understanding precisely what users would want from a new device.
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CHAPTER TWO

The wider contexts of the problem — or what constitutes the problematic state of
affairs?

2.0 Introduction

The previous chapter provided an introduction to AAC and outlined some
weaknesses of current AAC devices. It revealed that current communication aids
appear inadequate to their intended users, and concluded that there is a need for an
improved product. The pressing question, and a good starting point for designing
is, ‘what is the present situation, and how can it be improved?” To penetrate this
question further, and in an attempt to answer it, perhaps one should also ask what
has led to the current situation? This chapter explores these questions in order to

articulate what constitutes the problematic state of affairs that the designer faces

when designing for people with severe communication disabilities.

The information contained in this chapter is derived from a number of sources. In
the early stages of the enquiry a design project was initiated. What soon became
evident was that there were various problems associated with designing a product
catering to the needs of AAC users and, through the process of designing, many of
these problems were revealed. Primary and secondary sources, including literature,
observation and discussion with AAC users, practitioners and specialists in the field
were also useful in exposing issues facing AAC users, the designer, as well as others

involved in the provision of AAC devices.

The chapter explores three key areas:

1 complexities faced in the process of designing;
2 complexities arising from circumstance and situational context;

complexities of physical disability (with special attention to human

needs and interaction).



2.1 Complexities faced in the process of designing

Discussion on the nature of design problems is well documented, see for example
Buchanan (1995); Cross (1998); Cross & Cross (0p cit); Jonas (0p cit); Lawson (op
cit); and Margolin (1995). The nature of design problems is particularly intriguing
and is consistently a subject for research. Design problems are: notably ill-defined
(Cross & Cross, op cit), often not apparent but must be found (Lawson, op ci¥),
complex, difficult to resolve (i0id, 1990), and intractable, nebulous and inter-

linked (167d, Buchanan op c:z).

The ill-defined nature of design problems means that analysing and
understanding the problem is an influential part of the design process.

(Cross & Cross op cit, pl44)

Ill-defined problems, and ‘wicked problems’ (first coined by Karl Popper, later
developed by Horst Rittel to describe the nature of design problems and more
recently discussed by Richard Buchanan (1992 op ¢i7)), are commonplace in design.
The difficulty is in defining the problem. Various questions will play on a
designer’s mind, allowing meaningful exploration of the underlying problems
behind a design brief or design need. Once that need is established, further
questions are posed to generate an appropriate product design specification (PDS).
This specification will give an indication of the persons who will use the product,
the number of units to be produced and the environment in which the product will

be used. Within AAC, finding answers to the most basic of these questions is

problematic.

At the start of the design process, the designer is often found to ‘work backwards’
in order to gain sufficient footing to generate a PDS. To design without reference
to a PDS is to risk the creation of misguided and misplaced product proposals. In
order to establish the content of the PDS, the designer needs information. In
order to obtain information, the designer needs to ask questions and initiate
searches. In order to ask the questions and to search, the designer needs to know
who to ask, what to ask and where to look. Thus it can be seen that the ‘right’
questions and the ‘right’ technique for asking those questions are chief concerns for
the designer at the commencement of a project. These concerns are not always

explicitly raised by the designer. Experience alone can count for much. In some
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cases a designer’s experience can lead to a tacit knowing, which allows designing to

progress with great fluency. In most cases information can be found, or else ways

to obtain information are known or well documented.

Designers’ knowledge of AAC, AAC users and their problems and needs tends to
be limited. The conscientious designer will naturally realize that because the
subject matter is unfamiliar it is necessary to take a step back to gain understanding
of the design problem. In the case of designing for AAC users, however, there is
insufficient information to help the designer proceed. Hence, “analysing and
understanding the problem” is not only “an influential part of the design process”
(Cross & Cross, gp cit), but also a laborious one within AAC. More generally,
Nicolle (1994) informs us that there is little in the literature that helps the designer
properly cater for people with special needs, observing that design information is
rarely reported in literature, or else reported in vague terms. The lack of
appropriate design information and advice is an underlying, fundamental problem
faced by designers working in the area of special needs. Much of the knowledge

regarding design and disability is born of limited personal experience.

The manipulation, analysis and understanding of a design problem are not

necessarily straightforward activities. Lawson (op c¢7#) notes that:

... we learn design problems largely by trying to solve them. Thus it
may take quite a lot of effort before a designer is really aware just
how difficult a problem is.

(p40)
Wicked problems and design problems tend not to have distinct starting and
finishing points, and any design problem is prone to be perpetual as, through the
course of designing, new problems emerge. In fact, since the design process can be
said to be endless (ibid, p90), design problems are never truly solved, only
suspended at a given point. The designer and other stake-holders in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>