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THE INTERNATIONAL CEREBRAL PALSY SOCIETY (ICPS) 

[CPS is registered as a charity. Its principal activities are the promotion of international research and 
knowledge and the development of treatments for cerebral palsy and related disorders. 

1CPS believes in providing a service based on requirements, and these vary from country to country. The 
central off ice is a " resource centre" which deals with enquiries from all over the world about a variety of 
subjects including aid and appliances, architectural design, access, special education, forms of 
treatment, primary prevention, employment, integration, housing. sex education, holidays, social 
problems ... The ICPS has encouraged, helped and advised those setting up their own local Societies, 
giving specialist advice on assessment, parent support, early education and treatment and, where 
appropriate, has suggested ways in which existing outdated services should be improved and reorganised. 

ICPS believes that those best able to identify and solve pro blems are disabled people themselves with the 
help of others who have similar problems. Spreading info rmation and meeting other peopleworkingwith 
the disabled is vitally important and to do this the rcps has, with local members, organised over 56 
meetings in 23 different countries. 

Registered Office: Sa Netherall Gardens, Lo ndon NW3 SRN. 

THE CENTRAL REMEDIAL CLINIC 

The Central Remedial Clinic is a non-residential clin ic for the physically disabled. Its main concern is the 
manage ment of the child with multiple handicaps and in particu lar, the early assessment, management, 
education, training, and employment of those with a physical handicap. 

The majority of referrals suffer from cerebral palsy and spina bifida, as well as other congenital and 
acquired defects. The medical team is committed to the early diagnosis and management of the child with 
a handicap and the Clinic has become a national assessment centre for childre n with cerebral palsy and 
other physical handicaps. 

In addition, the Clinic provides a wide range of fadlities for adults suffering from temporary or long-term 
disabilities. It has an active Research Centre which, in association with the Universities, investigates issues 
of concern to professionals working within the Clinic. 
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FOREWORD 

This is the fourth International Seminar jointly organised by the Central Remedial Clinic and the 
International Cerebra l Palsy Society. The previous three explored medical and educational aspects of 
physical handicap. On this occasion it seemed appropriate to examine how developments in computer 
technology could be used for those with communication difficulties. 

Recent developments have resulted in the emergence of a large variety of special programmes and 
adaptations that enable some of the most severely disabled people of all-those with no speech and only 
very limited body co-ordination - to communicate with comparative ease and sophistication using one 
of the many home computers now on sale to the general public. Handicapped individuals can now use 
their micro-computers as ordinary business tools : either on a stand alone basis or as terminals from which 
to access remote data bases. 

As a result we now have the means to eliminate some of the handicap associated with extreme disability. 
Th is wi l l only happen, however. jf we make certain that disabled people stay at the forefront of developing 
technology. 

We must ensure that there is a free and open exchange of information and ideas within individual countries 
and also between the d ifferent nations of the world. It is to this goal that our Conference is dedicated. 

ACKNOWLEDGEMENTS 

The Organising Committee wishes to thank all those who have supported the preparation of these 
Proceedings. The generous financial assistance of the European Economic Community, not only made the 
Conference a reality, but strengthened our view that microelectronic communication aids for the 
disabled have a future. 

The sponsorship of the National Rehabi litat ion Board in funding the publication, has enabled us to share 
this concern with a wider audience. 

The papers induded in these proceedings represent the views of eighteen speakers from a variety of 
discip lines and backgrounds, and address the issues for differing perspectives. We are grateful to all the 
speakers who made their papers available to us and it is their special interests and perspectives which 
enrich this publication. 
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WElCOMING ADDRESS 

HAMILTON GOULDING, 

Chairman, Board of Governors, Centra l Remedia l Clinic, Dublin . 

President of Ireland, Distinguished Guests, ladies and Gentlemen, I am very happy to welcome you on 
behalf of all of us here at the Clinic, to the fourth International Seminar which we have organised, jointly, 
with the International Cerebra l Pa lsy Society (lCPS). 

Here at the Clinic, we have sought to create a cent re whose aim is to address all the different ways in 
which the handicapped are prevented from normal day·to-day functioning, and to provide a full serv ice 
for all these needs under one roof. This has led us to emphasise the multi-disciplinary approach to our 
work. There are many parallel roads to be followed, and many have up until now been quite separate 
and unrelated. In some of our activities, the technological content has already reached a high level, but 
has hitherto not been int roduced into others, where basic human caring and kindness have seemed to 
offer no role for the inanimate and seemingly heartless microchip. 

What is now evident to anyone working in th is field is that the technological miracle has so shaped itse lf 
that it is going to provide a link between these different roads, and that one of the forms that this link 
is taking is in communication aids . 

How hard it is for able-bod ied people to imagine the torment of an active mind functioning in a body 
that can give it no expression . And how wonderful must be the re lease from that silent isOlated wor ld 
when a means of comm unicat ion is offered. Christopher Nolan, who has been associated w ith the Clinic 
for many years is here with us this morning, (and I be lieve has a message for us later on. ) Christopher 
reached the age of eleven before he developed the ability to communicate for the first time, and by the 
age of fourteen was more articulate in his writing than I will ever be. I hope he wil l excuse me for quoting 
from some of his published work, for he can both appreciate and express beautifully the value of work 
in Commun ications. He speaks of his 

"Si lent Dream in which I see countless disabled, speechless people being helped through the use 
of technology to find expression for their once imprisoned thoughts" . 

And in another passage: 

"Nobody can imagine my escape route fro m despair" . 

So this is the cha llenge: to provide that escape·route out of the despair and imprisonment by taking the 
technological means, and moulding it into a pract ica l form , easily obta inable, easi ly accessible to the 
disabled. So although we are gathered here from different countries, and wi ll be conscious of our need 
for resu lts that fit into the financial and socia l frameworks that we are part of. our focus is in the same 
direction. 

We are proud of having put together a schedule of speakers and delegates of such high calibre. You have 
only to leaf through your programme to be assured that you wi ll be hearing lectures and discussion from 
acknowledged world leaders in the field. ! am con vinced that you w ill all find this conference stimulating 
and productive, for with a common goal it is on ly by sharing progress that we will enhance our ideas 
and open new possibilities. 

It gives us particular sat isfaction and pleasure that His Excellency Doctor Hillery, has given his time, and 
shared with us his interest, in coming here to open this Conference officia lly. The President is a good friend 
of the Clinic, havi ng visited us on many occasions, and indeed this is the second successive time that 
he has done the rcps the honour of attending a conference. For those of you from overseas, I should 
mention that our President is no stranger to the subject of Health Care. He is trained as a Doctor of Medic ine, 
holds a Diploma in Public Health, and served as our fi rst Commissioner to the EEC with specia l responsibility 
for Social Affai rs. 

We are very delighted to have him with us, and I have great pleasure in introducing to you Uachtarain 
na hEi reann, An Dochtuir 0 hlrghi le. 
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ADDRESS BY AN IUACHTARAN DR. PATRICK HlllERY, PRESIDENT OF IRELAND 

A Chairde, 

It gives me very great pleasure to have the opportunity of opening this very important and timely conference 
on "Communication through Technology for the Physically Disabled", In an age when advances in the 
technical field occur with such rapidity it is clearly opportune to explore the possibilities of deriving benefits 
for disabled people from various developments in the world of computers. 

We are all impressed by the benefits which advances in computer technology have brought to business 
and industry, for example. We may perhaps tend to overlook the no less significant contribution which 
that same technology may hold in store for meeting the needs of the disabled. Its potentia! is certainly 
both promising and exciting. That potentia l and its implications will, I am sure, be explored in the course 
of this Conference. 

Advances in technology have improved the lot of the disabled person considerably. This is not to say that 
severely physically disabled people no longer face problems in daily living. They do, but they can now 
look forward, with the aid of technology, to a greatly improved standard of life and to performing 
independently tasks which would have been beyond them even a decade ago. 

The ability to communicate with our fellow humans is a basic need, yet one which we take for granted. 
We converse with each other; we exchange news and ideas. This sharing of information is central to our 
way of life. 

Without the ability to communicate effectively, to receive and pass on information, the disabled person's 
world is severely limited . This limitation affects not on ly his or her ability to work and to lead a full life 
in the community. For some disabled people communication or any form of se lf-expression was, until 
recent times, well-nigh impossible w ithout the constant assistance of others. The advent of computer 
technology has created new opportunities for disabled people to lessen their dependence on others and 
to enjoy more self-reliance. 

I wish your Conference every success. Your program me is a full, balanced and comprehensive one. It 
shows a most encouraging awareness of the potential of the new technology for the benefit of the disabled. 
It is also clear evidence of the determination of those who are working with the disabled to di rect attention 
to the opportun ities presented to us by technical advance. 

I cannot end without paying tribute to the joint organisers of this Conference. We in Ireland are very familiar 
with the excellent work which is being done by the Central Remedial Clin ic . The Internationa l Cerebral 
Palsy Society has, since its foundation in 1%9, been equally dedicated to its own activities. Both organisations 
have been involved in organising this Conference and are to be warmly congratulated on the excellent 
job which they have done. 

Finally, to those who have come from abroad to this Conference may I express a most warm welcome 
to Ireland. I hope that you will enjoy your stay so much that you will return very soon. I w ill not detain ' 
you any longer from the very important work wh ich you are undertaking. It gives me very great pleasure 
to declare this Conference open . 
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COME, PEEP INTO MY MOIDERED MIND: A SPECIAL MESSAGE TO THE 
CONFERENCE 

CHRISTOPHER NOLAN 
The Author, who is severely disabled, and stiff only nineteen years of age, has already 
published an anthology of prose and poetry: - "Oam Burst of Dreams". The second volume 
of his autobiography is due for publication in 1986. 

ABSTRACT 

In this specia l message the author deta ils the joy he has experienced from poetry, the frustrations in not 
being able to communicate in a conventional manner, and hi s personal experiences with a word processor. 
He challenges technologists to harness thei r ski lls so that microtec hnology wi ll access the inte lli gence of 
the severely disabled non-verbal individual. His vision of this kind of techno logy in the future is that a 
computer wi ll be linked to the brain and translate into print the ideas and thoughts raci ng through it. 

Ladies and Gentlemen, come li sten to me a boy of nineteen years cunning in my desperation but honest 
in my heart. 

Long ago, accord ing to the Classics, the Spartans th rew their crippled babies into the Tayettu s gorge. But 
came the day w hen an en lightened mother hid her cri ppled son and he in his time became Agisilaos, 
the greatest king that Sparta ever had . 

The centuries have slipped away but crippled babies continue to be born . I was born in 1965, delivered 
by caesarian section and as a result of asphyxiation was destined to be horrendously handicapped for 
my grand lifetime. As I say, I' m paralysed but more gross I'm dumb. Speech determines the scale of one's 
consciousness but w ithout speech the totally paralysed chi ld is without doubt " frozen in time" and society 
in their ignorance fashion the poor isolated one as a Foo l. 

Ablebodied children get great stimu latioon from voca liz ing and their parents encourage them to speak 
but in my silence I too found the necessary stimulation. It came from my father in the form of poetry. 
I can remember my first hearing the poem " The Donkey" . I was about three years old. I was sitti ng upon 
my father's knee while he recited :-

" I saw a donkey one day old 
His head was too big for his neck to hold 
His legs we re shakey and long and loose 
They rocked and staggered and weren't much use 
His queer little coat was soft and grey 
It curled at his neck in a lovely way 
He tri ed to gambol and frisk a bit 
But wasn' t sure of the trick of it". (James Stephens) 

I loved my father' s voice, I loved the image of the poem, I, young though I was, saw the mirror-image 
of myself in it. The seed of my poetry and writing was planted that day in that moving way I was st imulated, 
I wanted to exchange my thoughts with my father. I bounced up and down, I laughed w ith delight. He 
too clasped me to him and set about reciting his next poem . Boy and man were now commu nicating 
(bowing the boy's form, speech of that man) . 

Greet ing friends by nodding my head dams back bashful fri endsh ip on my part and immediately demands 
my opposite number to be creative in his or her approach towards communicati ng with a bowing dumb 
boy. Very great fr iends deem conversation unnecessary such is the success of my communicative sk ills. 
But can you imagine the great number of people who because of failure on their part to interpret my 
fleetfooted signals have wasted breathtaking chances to work deciphering miracles. 
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Since finding a means by whi ch I can type and thereby express myself I have constantly frescoed the 
desperation which surrounds foolish-faced man as he lonesomely fights to make himself understood. Success 
has stamped my boy's efforts but to-day I join ranks with you . I look towards you and look upon collective 
genius. Questions must be asked and you the experts must search your hearts and minds, remembering 
at the same time that you tempt fate if you do not do your part towards solving that awfu l poser "How 
does disabled tongue-tied man convey the fact that he has absolutely normal intelligence?" Micro-technology 
has enabled specialists to communicate with the man in the moon but here we are on planet earth not 
able to cross the barrier of dumbness in our paralysed brothers. As you we!1 know great strides have been 
made but assessed from my point of view much is still to be des ired. Computer scientists and researchers 
must keep an eye on the market value of their research and thus they frantica lly chase after able-bodied 
man's skills but, handicapped man needs new wea lth of designs before he can breakout of his silent, bone
barred prison. Can I therefore challenge your expertise and beam my spotli ght on the nervous system 
of fellows like me. Look again at the brain I beg, look again at what happens to a *binary nerve when 
the visual image of a letter flits across the consciousness. Bashfully I ask can my brain-voi ce be matched 
to a filmscan to see the milling vocal nerves chas ing hurriedly though crazi ly to find an outl et . Sad though 
my quest, my frantic heart pleads for my brothers who as yet have no form in which they can give 
expression to thei r thoughts. Try to seek a solution to thi s problem, try not to admit fai lure, otherwise 
those banished brothers wi ll be forever c rackling their plaintive cry to a Void forced upon them for the 
second time in their desperate lives. 

Ladies and Gentlemen, my challenge conveys my respect for your great scientific minds and your 
philanthropic spirituality. Your beautiful presence here to-day shows how concerned you are about those 
souls stranded in sibling hes itance. Try then to put yourself in the restricted, disabled, non-voiced role 
of such a soul. Now fashion a fac ial expression that at best conveys absolute gross retardation . Are you 
cast in your menta l jailhouse? Might you be taken for a fool? See how it feels. Remember you are not 
to give any hint that you hear or even see those around you. Please feel free to totally ignore the stage 
play which I am fescu ing! But remember the words which you are now listening to com es from just such 
a soul. And contrary to the image that you now bear you are able to hear and see everything going on 
around you. In fact your mind is razor-sharp in detailing every event and indeed most news items make 
you frigid with fear. Your village is the world but all you can do is watch. listen and think. Communicatin 
is not possible, not in any definite way. You can communicate with your fam!ly and friend s but not with 
the big outside world and it is that big outside world you have your eye set upon. Then comes the Day 
when you discover that you can hit the keys of an IBM typewriter but before you can do even that you 
have to feel the support of a pair of human hands under your chin . Those hands are your pivot, your 
support. But this is very im portant, those hands are not just supporting your head, they Yes your every 
bow, they halt you in your tracks till the train of every spasm courses through the level-crossing of your 
brain . They allow you to bow on aga in when they fee l relaxation taking breath again as it seeps back 
throu gh your body. They hold your head in a cushion while your turbulent mind does battle to ca lm itself 
and come up with sane expression for your schooled creative thought. Yes, those hands are allowing you 
to hesitate because they can feel the crazy currents charging through weary-boy-you. But those hands 
yield you your way when they feel you pressing-on or pulling at their hold on you . Can you believe it, 
you are typing your thoughts, you are communicating for the first time in your life. Can I now tell you 
how you should feel after a day communicating on your typewriter? W ell, you're absolutely exhausted, 
practically exhausted, for this spasm-full day at the typewriter hurts physically and mentally. 

Now bear with me whilst I assess my research on a PET computer for you . A clever man brought his nested 
genius'to bear on my communication numbness. He cl imbed aboard my wheelchair, plunged himself 
into my abyss of notorious silence and during long lonely hours he devised menus which gave hope to 
me. This research fellow brought boyish floods of honest, breathtaking joy bubbling up into my tested 
soul. Dearly he turned out programmes which could only be compared with the biblical curing of the 
crippled man. The PET computer showed the alphabet. a green cursor hopped along from letter to letter 
now all I had to do was hit a nearby switch with my left cheek and the letter wou ld magically appear 
in a box towards the bottom of the screen. Nothing could be more simple. The experiment was ready. 
The cu rsor hopped along, I watched it draw near the required letter C, anticipating my big move I was 
locked rigid and helpless. I watched the cursor hop on. "Don't worry, Chri stv" whispered my research 

'fellow "you'll get it next time". The next time was the same and the next and the next. Mr. Phil Odor 
felt for my distress and stretching forward he grasped my hand and squeez ing it ti ghtly he confined my 
anticipation by counting me down " not yet, not yet, not yet, not yet, NOW" and with a swipe of my 
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head which almost beheaded me I struck that damn switch. The C appeared in the box on the screen. 
Life turned a somersault, I was independent. Day followed day, experiment followed experiment but all 
was·not as it seemed because as I tried to make wild swipes at deliberate moments I found that that placed 
a terrible physical load upon my already loaded back. J realized that creative thought cannot be catapu lted 
from my mind, either I continue to master the physica l operation of switches or J pursue my sure though 
laborious method of writing my thoughts. You see my typing skill had been acquired at an enormous cost 
now I was being asked to get back to square one and sta rt all over again . Now I am not saying my 
experiments were a failure but what I am saying is that if I never knew the joy of seeing my thoughts on 
paper then time and patience would be mere playthings. So plodding along at my hand supported typing 
Time is never wasted. [ am now working on my second book. [ have just finished my next volume of 
autobiography ending it by describing my final day in Trinity College. 

So, ladies and gentlemen, my crie de coeur is not for me alone my plea is for my brain-damaged brothers 
and sisters. Nobody can claim that all retarded babies are recogn ised as early as possible. Bearing this 
in mind then [ beg you to pool your brain power at this conference . Build upon wacky notioned know 
how, bomb bygones establi shed in ignorance and remember that what you learn today may set in motion 
schemes which will one day enable folk branded now as mentally handicapped to reveal that their quirky, 
gombeen behaviour was the mask behind which, dead now, lingered a beautiful intelligeAce. 

Mock me not, w ith childish feeling I hurl the challenge into your court . 

• By that I mean a nerve cell serving a language cable astride or alongside a creative electric impulse. 
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ABSTRACT 

This paper highlights the current dilemma faced by service providers who are confused by the constant 
changes associated with the new developments in technological aids for the disabled. Researchers and 
professionals are reminded that wh ile they ought not be dazzled by "these tools of the futu re" I they must 
learn how to maximize them as rehabilitative tools . 

Because of the speed of this change, and in an effort to promote a better understanding of this technological 
revolution, the author proposes that regional or centralised resource centres be set up to service as a link 
between service providers and developers of new aids. 

EXCITEMENT IN THE LABORATORY 

Now and then during the school year, I have the opportunity to visit the Artificial Language Laboratory 
at Michigan State University, which is directd by Dr. John Eulenberg. It is just a short walk across the campus, 
less than a half-mile away from my office. John's laboratory is an exciting experience, always an adventure 
into the whirr and dazzle of the latest applications of modern computer technology to the functional 
problems of children and adults who have severe speech, vision or motor impairments. 

John and his colleagues are typically in the business of " giving speech" to people who cannot talk and 
who in many cases cannot purposeful ly move any limb. One cannot help but be astonished and 
dumbfounded by the things that can be achieved with the astute applicat ion of modern high technology. 
The fact that a man who never formed with his own lips even the simplest words can now, at the age 
of 23, and with the assistance of a relatively complex but portable computer, hold an intelligible conversation 
with just about anybody, is simply amazing. The potential unleashed by this "high tech". application must 
astound even the greatest of skeptics. Here is an individual who can now communicate beyond his 
immediate family for the first time in his life - at age 23 . He no longer requires the constant presence 
of someone who is trained to respond to his known utterances. He has been given a ticket to join the 
verbal world; another step toward independence and personal dignity. Jim Broo.ks states in his article, 
" Speech is a Gift": 

"Before I cou ld communicate in the normal way, I did not have any friends ... oh sure, people would 
say, " Hello, Jimmy" when they passed me in school and maybe they would ask " How are you?" 
If they had time, but I'm talking about friends who would just take the time to talk with me .. not to me. 

Now I have my system and can talk, a whole new world has and still is continuing to open up for 
me. It's wonderful because I'm accepted in my peer group as just another person and that is the 
way it should be. Now that I can "talk", I have a lot of friends. We go out to different places or 
just stop in the halls between classes for small ta lk. That's something I can enjoy now". 

listen ing to these words reminds me that visiting John's laboratory is not just a professional awakening. 
It is also 2.n emotional experience. I think of Shannon Stinger, a four year-old boy who is severely impaired 
with spastic quadriplegia caused by a failure to diagnose meningitis during his first year of life. Shannon 
is one of Dr. Eulenberg's younger clients. As he sits patiently or impatiently in his wheelchair - he has 
no choice - one is immediately attracted to him by his engaging eyes. Once he catches your attention, 
these eyes lock you in. He does communicate! While talking to him - or at him - one gets the immediate 
impression that this is a very bright child . His eyes make that clear. Quickly you are shaken by the thought 

that Shannon is ready to explode at any moment with the energy and enthusiasm of other, more typical 
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four year-olds. Watching those eyes and the changes in body tone, one can see his frustration build as 
he attempts to make his opinions, wants or needs known. He finally settles back in his chair, his eyes 
drift off in another direction - his frustration reduced to resigned expectation. He cannot communicate 
fully with me. 

ANOTHER VIEW OF THE LAB 

Reflect ing back on my visits to the Artificial language laboratory brings another story altogether. Over 
the ensuing weeks, as I begin to accommodate the many new ideas and achievements John's people are 
making with their various combinations of computers, voice synthesizers, joy sticks, and eye scan devices, 
I am reminded that this technology is not without its limitations. First of all, it is very, very expensive at 
the present time. Whi le the prices of existing hardware are falling quickly, most new developments will 
simply raise them again. Besides, the greatest expense may not even be the hardware itself. A greater expense 
is likely to be the human resource requirements that are necessary to design and make functional individual 
communication enhancement systems. One system of which I am aware required the continual input of 
eight highly trained professionals over a two year period. In addit ion to the disabled person and her family 
members, the team included a speech pathologist, a physical therapist, classroom teacher, two computer 
hardware special ists, one software specialist, a custom circuitry designer and an overall systems engineer. 

Bio-Engineerinig, as this work is called, is an expensive, delicate and time-consuming proposition. When 
viewed from the point of a single individual whom we all know, the cost seems minimal compared to 
the benefit. However, when viewed from the point of available funds, and the estimated 400,000 people 
in the United States who could benefit by such a system, the cost becomes prohibitive. One must ask 
whether the gains are great enough to outwe igh the costs. 

When one presses a little harder, it becomes clearer that the issue is not so black and white as to yield 
an immediate answer. There is more to it than money. The fact is, as Arlene Kraat points out in her 
monograph entitled, Communication Interaction Between Aided arid Natural Speakers; " Augmentative 
Communication devices are a poor subst itute for natural speech". Even though these technology 
developments have increased the disabled person's fund ional communication abi lities thereby lead ing 
to greater potential for education and independence as well as increased levels of communication, we 
are not yet agreed on whether the benefits actua lly contribute 10 the goals of special education and 
rehabilitation. We know, for example. that functional communication losses affect both language and social 
development. Reduced functional ability resu lts in fewer interactions, which in turn affects social 
development. If the besl word production rate of a high lech device is only 25 w.p.m .. and the vocabulary 
availab le for use with that device matches only a retarded level of language development, then how can 
one reasonably expect the number of communication interactions to increase, thereby solving the negative 
language and social development implications. In short, is the technology tru ly addressing the real problems? 
The new question that we must now address is, how important are these high tech devices in aiding the 
non-speaker to engage in successful conversation and communication in every day situations over the 
use of less expensive low tech solutions? 

Good specia l education and rehabilitation practice wou ld suggest that this question can only be answered 
in the context of each individual situation. Only after taking into account personal skills and abilities. wants 
and needs, available resources and knowledge of all the alternative approaches to communication 
enhancement, can we begin 10 decide what is best for a given individual. Each time we approach the 
modern technology solution to a functional human problem . we must remember to strive for a balanced 
perspective. Do I really have complete knowledge of what is available in the way of communication 
enhancement or augmentation? Will a Jaw or medium tech device achieve my purposes at this time, even 
if it is not as elegant and attract ive as the high tech solution? Can I, as the direct service professional, easi ly 
adapt to a high tech system or will I, too, need extensive training? Is training available? Will the time and 
money invested in a high tech system yield desired long term results? These are just a few of the many 
quest ions that must be honestly addressed before diving into the world of communication enhancement 
technology for the physically disabled. 

A small hint I can give you, is that most responsible and knowledgeable professionals I know will tell you 
that for many high lech solutions available at this time, there is probably a low tech solution which is 
equally, or nearly equally, as useful. 
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WHAT IS COMMUNICATION ENHANCEMENT TECHNOLOGY? 

Technology refers to the sum tota l of those means which are employed to provide objects necessary for 
human sustenance and comfort(2) . Communication en hancement technology, it follows, refers to those 
objects wh ic h are aimed at the improvement of functional communicatio n. 

Technology can be conceptualised in several ways. One system (3) refers to nontechnology, which relates 
to education or therapeutic techniques; halfway technology, which comprises any device that substitutes 
for a loss in function brought about by physica l impairment; and thirdly, decisive technology which by 
and large refers to medical technology . Decisive technology is aimed at the prevention of impairment and 
its ensuing disabi lities . When viewed from this conceptual fram ework, it becomes clear that we are 
concerned here with what is called halfway technology, or the appli cation of devices that substitute for a 
loss in function brought about by physical impairment. 

A more frequently used conceptua l framework refers to high, medium, (or intermediary), and low 
techno logy. High technology(4) is basically that application of sophisticated electron ic devices to the solution 
of human problems. More recently, thi s refers to the use of a computer to serve as the interface between 
people and their environment. When people speak of modern technology it is just this high tech application 
to which they are genera lly referring. 

low technology, on the other hand, refers to app licati ons of more genera l knowledge and requires the 
use of widely available hand tools, stock materials and skilled manpower to produce the desired objects. 
In th is conceptual framework the primary issue appears to lie in the degree to which the relevant information 
is exclusive (and costly), and therefore, applicable by only a small number of people. 

A third conception concerns the application of appropriate technology (5) . Here a technology is considered 
appropriate when it is developed or adapted in respo nse to a specific need (or set of needs) and is applied 
appropriately. Appropriateness is defined with in a context - which will always involve values, in addition 
to technica l considerations. In the end, a technical application is appropriate when : (1) it serves as a reaction 
to a set of defined goa ls relating to a problem (in our case functiona l commun ication loss), (2) it is compatible 
with real constraints (including resource constraints such as funding or technical experti se), and (3) it results 
in desirable and sufficient outcomes with acceptable negative consequences or risks to all parties involved. 

Appropriate technology may be complex or simple. expensive or inexpensive, fascinating or mundane. 
It may require the purchase of a several thousand do!!ar computerised voice synthesizing device that is 
wheelchair portable, or it may require the purchase of a relatively inexpensive hand-held, vibrating neck aid . 

According to the Office of Technology Assessment, the key to appropriate development and use of 
technologies li es in finding a compromise fit between the needs, desires, and capabi lities of the user and 
the costs, risks and benefits of the technology. 

The appropriate technology framework involves four basic steps (5) . These include (1) explicit ly stating 
the goa ls for the use of technology, (2) specifying needs, desi res and capabi lities of the client, (3) identifying 
the full range of possible technological options, (4) matching the characteristics of the technology w ith 
those of the client. 

Step 1 - explicit ly stating the goa ls for the use of the technology. This step provides the basic context 
by which later evaluation can take place. As we we!! know, there can be many measures taken to evaluate 
a commun ication device and depending on the outcome of these measures, one can make many kinds 
of statements as to the value of the device. If goa ls are clearly stated in advance, then the direct service 
providers are in a more responsible position to know wh ich information is relevant to the specific situation. 

Step 2 - specifying needs, desires and client capabilities. In this step the actual need for technological 
intervention is assessed. During the process the client' s goals and aspirations (or those of the parents and 
clinicians) are addressed as well as the capabilities of all involved to use the intervention. 

Step 3 - identifying the full range of possible technological options. It is important to know what is available 
to the greatest extent possible. Therefore, information sources (such as ABlEDATA in the U.S.), other disabled 
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individuals, professiona l experts, advocacy groups etc. shou ld be queried in order to come up with a 
complete listing of potential technologies. 

Step 4 - Matchi ng the characteristics of the technology with those of the client. The following list of 
characteristics should be assessed for each technology: (1) availability, (2) simplicity of operation, (3) initial 
cost, (4) reimbursement or financing statu s, (5) futu re adaptability, (6) repair record, (7) extent and quality 
of performance data, (8) cost of operation and (9) ability to provide functions at specified levels. 

These characteristics should be compared to the following set of characteristics of the potential user. These 
include (1) functional limitations, (2) physical and mental capabi lities to apply the technology, (3) user's 
affinity or preference for the variou s types of technology, (4) user's desire for independence, (5) age, sex 
and other relevant demographic variables, (6) geographical and environmenta l location, (7) occupation 
or potential occupation, (8) vocationa l aspirations, (9) income or other funds avai lable, (10) ways the above 
characteri stics might change over time, and (11) specific performance level requirements of the 
activity/environment in which the use r wi ll participate. 

It is th is concept of appropriate techno logy that can be usefu l to those of us who are interested in finding 
solutions to the functiona l communication problems of persons who have impaired speech and motor 
abilities. Where the previous conceptualisations refer to broad classes of technologies, appropriate 
technology forces us to focus on the individua l with a communication problem within the context of his 
or her immediate physica l, cu ltura l and social environment. Issues of nontechnology, high technology 
or low technology lose their meaning when practical constraints are ana lysed and taken into account, 
with the appropriate technology approach. 

One furth er point which bears mentioning concerns the sma ll is beautifu l movement which can be and 
has been, confused with the te rm appropriate technology(61 . The issue in appropriate technology is whether 
the development matches the situation of use; or better yet in finding a happy medium between the needs 
and wants of the user and the costs, risks and benefits of available technologies. This approach can lead 
to relatively expensive application s, or to inexpensive ones. At one extreme. "sma ll is beautiful" st rives 
for the least expensive application . 

SOME CONFUSION IN THE CHOICE OF MODERN TECHNOLOG IES FOR PU RPOSES OF 
COMMUNICATION ENHANCEMENT 

Along with th e rapid development of new communication enhancement technology, there has been a 
rather quiet, but steady series of comments cautioning service providers as to the limitations of these devices. 
If one looks carefully enough the statements are there. However, it is difficult to be negative - or even 
objective for th at matter - in the face of developments such as text-to-speech voice synthesizers and eye 
scan input devices which evoke the strong emotion and exc itement for potential. application that they 
do. Yet, as most of us are professionals, we must be reminded to recheck reality and eva luate our objectivity 
when attempting to app ly our skill s. Gopa l Pati, Professor of Business and Economics at Indiana University, 
places the high tech scene in perspective rem inding us that: 

(With high techno logy) th ere wi ll be joys .. . but th ere will be agonies as wel l. .. As our society reaches 
a higher level of consciousness, it wi ll rea li ze that technology on ly serves people . It is a means to 
an end. 

With thi s point in mind, Sherrick points out that professionals often select high tech solutions to problems 
that cou ld also be so lved with avai lab le low tech appli cations. He suggests that there are many problems 
with human functioning for which both high tech and low tech solutions exist. But when the decisions 
are made, it is not just a matter of cost/benefit or admini st rator concerns for financia l reso urces that are 
taken into account. Instead, the decision may rest upon th e projected long-term benefits for the disabled 
individual or the research agenda of the particular developmenta l center. 

Sherrick gives an example using sensory aids for the hard of hearing. Currently there are three alternative 
high tech innovations from which to select. All th ree depend upon soph isticated electronic systems for 
processing speech sounds and then converting them to one of three electronic signals. One which has 
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received substantial media attention is the coch lea r implant which provides a direct stimulation of the 
auditory nerve. A second is the Visual Display involving a screen which is worn on the glasses and which 
provides a v isual supplement to lip reading. The third device is a tactual display which vibrates on the 
surface of the skin also supplementing input received through lip reading. 

All three highly technologica l systems do not function as well as a readily available and relatively low 
cost tactual aid that simply converts vowel sounds to palpable mechanical vibrations . The speed of 
transmission and subsequent improvements in understanding speech cannot be matched w ith the more 
expensive and complicated systems. 

Sherrick implies that the impressiveness of the high tech research has led many professionals to prescribe 
them as solutions for functional hearing problems. Further, media attention has led potential users to shop 
for these devices. Everyone is served well if the recognized goal is experimental research. They are sadly 
mistaken, however, if they believe thei r device to be state-of-the-art technology. We have comparab le 
ana lyses in the area of communication enhancement techn ology. Kraat(9) has surveyed literature on the 
l imitations of devices available to speech impaired persons; these include non-electric (manual) language 
boards and devices, visual symbol systems, gestura l/sign systems, interfacing techniques and electronic 
or compute rized devices. 

It is abu ndantly clearthat each of these systems has opened many avenues to greater learning, vocational, 
social and persona l opportunities for the individuals they serve. However, we also know that each is limited 
in the extent to which it comp lete ly solves the functional communication loss it is intended to address. 
Kraat (9) has summarised a substantial amount of the research . She notes that these systems tend to be 
limited in three areas, namely (l) the rate at which commu nication can take place (2 to 25 wpm versus 
150 to 175 wpm) in natural speech, (2) access to vocabularies which are sufficient for usefu l communication, 
and (3) the modes of commun ication that are functional in everyday situations. While Kraat makes no 
judgement on the high tech versus low tech issues, she does question our understanding of just how much 
augmentative communication devices affect human interaction. 

CONCLUDING COMMENTS 

The foregoing statements about communication aid technology are not intended as an ind ictment of today's 
high tech scene. The accomplishmen ts in this arena speak for themselves . Rather they are intended to 
underscore the current dilemma faced by the direct services provider who is understandably confused 
by the ove rl oad of new developments, and by the glamour and media attention associated with some 
of these new developments. 

Given this situation, there are, I believe, two immediate steps that can be taken to help eliminate the 
confu sion . The first is to estab lish regional or centralised resource centres. In today's world of information 
overload, it w ill be extremely important to have a known resource that can se rve as a link between 
communicati on technology researchers and direct service providers . 

Second ly, direct service providers need to think in terms of appropriate technology rath er than the less 
meaningful high techno logy or halfway technology terms . By foc uss ing on the relatively simple four-step 
framework outlined by the Office of Techno logy Assessment(5}, service providers are forced to address 
the relevant issues in providing communication enhancement technology to di sabled persons. In addition, 
the forced documentation that is obvious from the four-step process helps to objectify di scussions about 
alternative solutions to individual circumstances. And , the series of characterist ics of users and those of 
each techno logy give balance to the technology selection process. 

Finally, J wou ld li ke to repeat a statement made by Marvin Spears, recent President of the National 
Rehabi litation Association in the United States. He noted that : 

... we must not be dazzled by these tools of the futu re. . we must learn how to use [them] 
to maximize our rehabil itative and service de livery capabilities." 

W e must remember that our interests in working with people should not take a back seat to the prom ises 
of high technology. 
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ABSTRACT 

This presentation outlines the current state-of-the-art of computerised data bases and the deve lopment 
of general and specific information systems which can now be accessed by the physica lly disabled . 
Information Technology (I.T.) offers many opportun ities in the areas of employment and leisure, w ith work 
stations at home, but it must not be pursued at the expense of the social iso lat ion of the disabled. 

INTRODUCTION 

The term Information Technology (LT.) has become popular in the last few years and is often used to mean 
different th ings. Schools in many countries have developed 1.T. programmes for their pupils and often 
this means the insti lli ng in the student a sense of technological awareness to prepare them for a world 
which wi ll undoubtably uti lise electronic microtechnology to a much greater extent than at present. Those 
au fait with the use of such systems will probably be in a better position to contribute than the person 
who sti ll sees such systems as a hidden art. 

Disabled people are also going to be affected, both in their abili ty to compete in a seemingly decreasing 
workforce, and their use of new systems to help accompli se tasks of everyday l iving. Many countries have 
also set up pilot projects to assess the possible application areas and respond to the use of these systems. 

TYPES OF 1.T. SYSTEMS 

The fall in cost over the last few years, of microcomputer based equipment, together with the increase 
in their power, has meant that many more people are able to use word processors and databases on a 
stand-a lone basis than ever before. Many people use such equ ipment, often in their own homes, and find 
that the cost is no great barrier to acquiring it. Wh ilst a word processor can make report and letter writing 
easier and more presentable for many, it can mean the difference between being able to carry out a task 
or not to a disabled person. 

Over the last few years many microcomputer systems have been appl ied to disabled people as aids in 
communication, environmental control and education. The software to facil itate such applications is 
relatively commonplace and the role of such systems in th is application area seems to be well recognised. 

Recently, however, newer systems promise more potential change and should be examined carefully to 
assess the fuller implications for the future. 

LARGE DATABASES 

For many years computers have been employed as effi cient mechanisms for the storage of large quantities 
of information. Not on ly can data be stored en masse but the machine allows it to be cross referenced 
and retrieved very easily. Scientists have used such systems for some time as a way of searching tnrough 
masses of material for relevant data. libraries and banks rely on such systems to greatly improve the efficiency 
of their operations. These applications, however, requ ire large, powerful and expensive computers which 
are quite often located centrally within an organisation. Regional offices have data links between themselves 
and the computer, which are sometimes specia l dedicated links, and sometimes use the normal telephone 
network as a medium through which to connect. 

This type of service is often of a very special nature, and wou ld not be of a great interest to people in 
their normal daily activities. When the interest is minor, the cost tends to be high. 
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Lately there has been a move towards databases with informat ion of interest to the man in the street. 
Examples of the type of information available would be:-

* Home banking 
• Teleshopping 
• Travel information 

* Weather forcasts 
• Hotel/theatre booking 

and much, much more. 

In addition to the above, such services allow users to cpmmunicate with each other using electronic mail 
by which messages are sent to their destination very rapidly but which can be both sent and read at times 
convenient to the users. 

One of the first to offer this type of service was British Telecom with their PresteJ and Telecom Gold services. 
These represented a significant decrease in cost, from the specialised systems described above, to the user 
and were aimed at being low ta rriff, high user number systems. The response at first from the public was 
slow, but with the addition of more and more information providers and such services as full national 
and international telex facility, the numbers have been grow ing. 

There are now a large number of such services on offer, they are sometimes referred to as Builetin Boards 
and services are offered on a number of topics. Some are organised in a very easy to read, graphical form 
and send information in the form of pages, these are called Viewdata systems. All, however, use a similar 
principle and require very much the same equipment at the subscriber's end in order to access and use them. 

USER EQUIPMENT REQUIRED 

The early scientific type services mentioned above, were typically accessed by the use of special terminals 
and a device which connects the terminal to the telephone ca lled a Modem. Many of these terminals 
were dumb, in that they could not perform any function apart from allowing data entry and display. The 
terminal would have been purchased specially for the purpose and would represent a financial investment 
beyond the range of many individuals. 

The modern approach would be to utilise a normal home computer in conjunction with special software 
and a modem, to produce an intelligent termina l capable of many additional functions both on and off 
line above the limits of the dumb terminal. Since the home micro is produced for a mass market, the cost 
of such a system is relatively modest. 

The sophistication of the software, computer and modem is rapidly leading to user friendly systems which 
can be used by even the most non-technica l members of society. The charges of using such services are 
falling, due to the general fall in price of such equipment, and also the fact that telephone companies 
have established specia l networks of lines for data transmission both nationally and internationally - these 
are called packet switching systems. They are named after the type of technology employed in moving 
the large quantities of data about. The use of these data networks means it is both technically and 
economica lly possible for an individual to connect to, and use computers situated geographically, many 
miles away. 

The modems in USe today are capable of being connected to a greater number of different systems, both 
in Europe and the United States, than previously possible whilst falling in cost. Additionally, they are now 
able to perform many of the signing-on tasks automatically, and are even able to dial the telephone number. 

POSSIBLE APPLICATIONS BY DISABLED PEOPLE 

To many of us, developments in technology may lead to a situation where there is a choice between, 
for example, shopping using viewdata systems whilst sitting at home beside the fire or going out to visit 
shops in the normal way. To someone who is physically handicapped, it may mean the difference between 
shopping electronically and not shopping at all, or relying on another person to do it for them. 

The potential for change is very great, and the areas of everyday living which are likely to be affected 
are increaSing week by week. EVen a person disabled to the point where they would normally use switch 
based communication aids, can be put in control of a system such as that described previously. Further, 
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there is no technological barrier to a completely independent system in which a switch operator can initiate 
a call, log-on or be automatically logged-on, transact business, communicate electronically - internationally 
if desired - or carry out many of the operations of typical employment. then log-off, without having left 
their own home or community cent re . 

It is by no means sure how any of us wi ll fare out jn the future with regard to employment. I believe, 
that increasingly we are going to see a greater acceptance of change in both the style and nature of work . 
It is, in my view, doubtfu l if many of us will continue to journey into the workplace each morning, start 
around nine o'clock, break for lunch at one, journey home in the evening or do this for five days per 
week for about forty years of our lives. Unemployment and the consequent social ills which accompany 
it, will force us to reduce the length of both our working day and working life and hopefully share out 
the work available. 

Information technology will contribute towards th is trend and those best able to handle the new type of 
workstyle may well fare out somewhat better. By equipping our disabled people now, there is a chance 
they will be in a stronger and more competiti ve position than they have to date. There is often a prejudice 
against employing disabled people at present because of fears that they w ill not be able to handle the 
rigours of the job or that there could be problems in the event that emergency procedures have to be 
executed. Often there is no foundation for this reasoning; sometimes there is. I.T. does promise a number 
of jobs which will not mean transport or access problems, and people can be judged by what they do 
or produce, not on their apparent ability which can so often be misleading. 

The committment to this type of work is there. In both the U.K. and tne U.S. many large corporations 
now use this technique of remote working w ith sections of their workforce. 

It should also be remembered, that just thirty years ago better than forty percent of today's occupations 
did not exist . The technology over that time destroyed some work but created a great deal as well. 
Information technology, can generate jobs as well remove them and for this reason increasing awareness 
of the use of new techniques equips a person well. 

CONSEQUENT SOCIAL CHANGES 

There is an unquestionable social dimension to our work lives. [n a recent survey in the U.S. a large 
proportion of people polled, particularly midd le to sen ior executives, rejected the idea of reducing their 
working week even if the salary were to stay the same. 

To remove the sense of isolation experienced by many disabled people it is common practice for them 
to meet at clubs or day centres around the country. If we were to allow this social dimension to weaken 
by changing the panern of work si gnificantly, we could be in danger of making aspects of the persons 
life much worse than at present. 

The introduction of such work practices willlherefore need to be carefully considered and allowance made 
for the effects of them by improvements in the individual 's social life in other ways. Perhaps an agreeable 
solution would be for remote working to be introduced from the community centres themselves which 
are in many cases able to overcome transport problems associated with commuting into la rge cities. [n 
doing this the social aspect to the work ing day would be preserved . 

CONCLUSION 

Engineers will be in a position to change the everyday activies of a physically disabled person considerably 
over the next few years; this is what we often refer 10 as progress. But progress can have two faces, and 
care must be taken to examine all the needs of a person when determining the besl system for their use. 

There will be a role for many other clinical personnel in addition to the engineer. 

A note of caution has been sounded. There is, however, good reason for optimism about the level of 
independence physically handicapped people wi ll be able to expect. 
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ABSTRACT 

This paper describes the origins and development of software al a specia l school for the disabled . The 
project, which was funded by the Nuffield Foundation, took place over a three yea r period, with the 
development of five programs. 

The ACE Centre was set up as a resu lt, and it is now a national information, advice and inservice train ing 
centre on the use of communication aids in education. 

INTRODUCTION 

The development of speciali sed software fo r children with special educational needs requires the effective 
management of human and material resources. How can this be best achieved? 

Affordable microcomputers have been available since 1978, and there.is now a great variety from which 
to choose. The business world has benefitted from a set of well designed and useful programs, su ch as 
wordprocessors and spreadsheets, which sat isfy a wide range of business needs. These programs are not 
gimmicks but valuable resources which are appropriate to the needs of the business community. 

In the UK, schools have not been as fortunate as businesses in being able to use similar criteria for equipping 
their classrooms. In 1982 the Department of Trade and Industry began to provide a 50% subsidy on the 
cost of a microcomputer to every secondary school in England, Wa les and Northern Irelan d. The subsidy 
was later extended to primary and special schools. There was a simila r scheme in Scotland. The main 
motive was to promote British Industry by resourcing schools with the latest technology, and less 
consideration was given to providing schools with the complementary but vita l resources of time, human 
understanding and expertise . The government fu nded Microelectronics Education Programme (MEP) have 
set up Regional Information Centres and Spec ial Education Microelectronics Resource Centres (SEMERCs) 
to disseminate information and to advise schools on the use of computers in education. 

HOW NOT TO DEVELOP SOFTWARE 

The growth of computer usage in schools has resulted in corresponding growth in the number of commercial 
and non-commercial programs. But there is still a dearth of useful error-free programs with good 
documentation. Here are some possible situations that result in poorly designed or i ll conceived software: 

a teacher in a primary school is very excited by the arriva l of a microcomputer and goes to evening 
classes to learn programming. She writes a dri ll and practice program to help her pupils to learn spelling. 
Some of her pupils use it, but it sometimes stops unexpectedly or doesn't keep the score accurately. 
She corrects these programming errors but it introduces others in the process. She labours over it 
for many weeks and the program grows to unmanageable proportions. 

A teacher in a specia l school has a pupil with severe learn ing difficu lties in his class. He has failed to 
teach the pupil basic numeracy using conventional methods, but feel s a computer program may help 
in some way. The teacher does not know what form the program should take except that it must be 
very stimu lating. He enlists the help of a volunteer programmer. The programmer returns several 
weeks later w ith a program with lots of bright colours and sound effects which distract the child from 
the learning task. The programmer makes appropriate changes, but further use reveals the need for 
yet more improvements. Disi llusionment sets in - the programmer thinks the teacher is being over 
cri tical, and the teacher thinks the programmer is not very competent. 
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A college student is required to complete a six week project on a topic of his choice. He recalls watching 
a television program on Blissymbolics and decides to write a word processing program for Blissymbol 
users. When it is ready for testi ng, he shows it to a local special school for evaluation. The children 
had difficulty recognising the symbols because they were of non-standard shape. The student makes 
several changes to the program, but by the time it is performing satisfactorily, the six week time limit 
has been reached and the project grinds to a halt because the student has to prepare for examinations. 
The school is frustrated by this experience and dec ides against participating in any future projects . 

In the first example, there was a failure to appreciate the programming effort needed to write reliable 
programs. In the second, the teacher did not know what he wanted, and even if he did, he lacked the 
confidence and knowledge to convey his requi rements to the programmer. In the last example, difficulties 
resu lted from the programmer's failure to involve the school in the initial design stage, and it shows the 
limitation and danger of short term student projects. 

Expensive commercial software is not immune from poor design. For instance one popular educational 
program, which enables a story and an accompanying picture to be created on the sc reen, will wipe out 
the picture without giving any warn ing if a particular key is pressed. There are some programs of the drill· 
and-practice variety which, leaving aside questions about their educational value, show little care or 
imagination in presentation and style. 

STANDARD AND SPECIALISED SOFTWARE 

Let us consider two possible scenarios for the use of software in schools. In one, the emphasis is on a 
set of powerful standard packages (e.g. database, word processor, spread sheet, Logo interactive-video) which 
are supplemented by a few specialist CAL (Computer Aided Learning) programs. This approach makes the 
most efficient use of human and material resouces. It allows the teacher to gain indepth understanding 
of the programs; it enables common strategies and techniques to be shared by different subject teachers; 
and limited programming expertise can be concentrated on a few well defined software packages. 

Whereas the first scenario for educational software emphasises the use of a few standard packages, a second 
scenario shifts the emphasis on to the development of speciali sed programs to suit particular curriculum 
needs. The programmers may be centrally based and serving all the schools in a particular authority, or 
school based and serving a number of local schools. W hile the centra lly based scheme enables programming 
ski lls to be pooled on a project, it removes the programmers from di rect contact with schools, and they 
might respond to program requests only if several schools express the same need. 

DEVELOPING SPECIALISED SOFTWARE - TWO CASE STUDIES 

Most schools rely on pre-packaged software since they do not have the time, the design expertise, or the 
programming support necessary to develop their own. The main standard packages (e.g. the wordprocessor, 
or logo) w ill be open-ended and proven products, but the supplementary CAl programs may often be 
of mediocre quality. However, the standard packages may not be sufficiently versatile for use by some 
pupils with special needs, and hardware or software adaptions are required to make the packages accessible 
to these pupils. Often, specially w ri tten programs of a high quality are necessary since, for this group of 
pupils, the computer and its software are not merely useful, they are vital (as in the case of commun ication 
aid programs). 

One of the consequences of the Internationa l Year of Disabled People is an increased awareness of the 
needs of people with disabilities: for better access to transport and public places; to control matters which 
affect their lives; to harness available technology. In the UK, several computer development projects have 
been set up in schools with help from an assortment of funding agencies including MEP. The origin, 
availability of resources, staffing and aims of these projects are different in each case. 

We now examine two school·based projects w ith which I have been closely involved . I hope they will 
illustrate some of the factors ' which contribute to the effective development of specialised programs. 
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ILEA RESOURCE CENTRE 

The ILEA (Inner London Education Authority) Resource Centre for Motor and Associated Communication 
Handicaps was established in 1968. It is based at Charlton Park School, the largest of the ILEA specia l 
schools for pupils with physical impairments. The purpose of the Centre is to help ILEA teachers who have 
in their classes pupils whose educational progress is being hindered by their physical inability to 
communicate effectively either' in speech or in writing. It provides an advisory service for staff seeking 
information regarding communication aids, equip~ent and associated teaching methods. 

The Centre was introduced to computer-based communication aids in 1980 through its involvement in 
a research project with Kings College, University of London. During the next five years the Centre worked 
closely with the researcher to develop a flexible communication / writing program, called ~AC-Apple, 
for the Apple 11 microcomputer. It was closely tailored to the needs of its pupils. The Senior Inspector 
for the Centre saw the value of computers and also of dose interaction between the teachers and 
programmer. As a result, a teacher with programming skills was appointed in 1981 to provide advice and 
support to the Centre staff and the specialist communication teachers in the eight ILEA schools for pupils 
with physical impairments. 

ORMEROD SCHOOL 

Ormerod School in Oxford is a special school for pupils aged two to sixteen with multiple and physical 
handicaps. Approximately half of the pupils are integrated into three local mainstream schools . In 1982 
the school obtained an initial one year grant of £11,400 from the Nuffield Foundation to explore the use 
of microcomputers to meet the specific learning and communication needs of six chi ldren . An additional 
grant of £28,300 was secured for the work to continue for a further two years. The grants enabled the 
project to be staffed for three years by a programmer and a teacher, both on a half time basis. The 
programmer had experience in this field, and the leacher was previously responsible for augmentative 
communication at the School. A third member of the team was the Headteacher of the school who was 
chiefly concerned with obtaining funds and coordinating resources . Tomorrow my colleagues, Prue Fu ller 
and Tim Southgate wi ll focus on the children and thei r needs, and how the programme evolved . 

Qrmerod School and the Resource Centre have the common aim of meeting their pupils' learning and 
communication needs. Although they both have a teacher/programmer team working closely with pupils, 
we shall see how their expertise and resources are managed differently. 

A DEVELOPMENT PLAN 

The ILEA Resource Centre realised the MAC-Apple could be developed to meet the common communication 
and writing needs of their most severely physical ly impaired pupils. But it was decided not to equip other 
schools until the Centre Staff were fully confident in the use of the hardware anc~ software. In addition 
to MAC-Apple a small set of other specialised programs was later used: some were written by the Centre 
and others were developed by the Ormerod project. 

A development plan evolved with four overlapping stages: 

1. Refining Mac-Apple. The continuing development and evaluation of the program at Charlton Park School 
where the Centre has a good working relationship with pupils and teachers. 

2. Program Development. The teacher-programmer team began to develop programs to fill some of the 
perceived gaps in the set of specialised programs. 

3. Exploring Strategies. The specialised programs ·were used in the classroom. This gave the centre staff 
experience in the management of equipment in the classroom, and in teaching pupils the efficient use 
of the equipment. Introductory "Work-Kits" were also developed to prepare teachers who will introduce 
the programs to pupils in other schools. Parents and other school staff (e.g. therapists, classroom assistants) 
were involved as much as possible. 

4. Resourcing other Schools. The accumulated knowledge was disseminated to other schools served by 
the Centre. Computers and software were presented as a package, together with appropriate staff training 
and support. 
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The concentration of effort and resources on a core set of specialised programs was possible because the 
requirements of the pupils cou ld be clearly identified and met by appropriate technology. In this case 
the requirement was initially for a text-based commun ication/writing program since the users were non
vocal pupils with severe physical impairments but unaffected cognitive abil ities. A consequence of 
concentrating on a small set of specialised programs and a single make'of microcoomputer is that staff 
can easily share their experiences since they use the same make of equipment, and share a common 
vocabulary and underlying knowledge. 

New computers seem to appear on the market as rapidly as manufacturers are rescued, taken over, or 
declared bankrupt. Schools find it increasingly dihlcult to keep up with the flood of new computers and 
new programs. The strengths and weaknesses of standardising on a small range of computers and programs 
become apparent. On the one hand, standardization ensures continuity and familia ri ty, and provides a 
buffer against the wave of new hardware and software. On the other hand, standardization may lead to 
an inward looking approach w ith a resistance to change. 

BRIDGING THE KNOWLEDGE GAP 

The Nuffield Project at Ormerod School was not constrained by the need to serve other schools, and so 
was able to concentrate on designing programs for six primary age children . The children all have some 
form of physical impairment with a mix of add itional sensory, speech, language and learning disabilities. 

The leacher involved in the project had been responsible for augmentative communication in the School, 
working on a one-ta-one basis with children who have severe communication difficu lties. 

She was in direct contact with the pupils and knew the areas of education and communication which 
could be enhanced by the use of technology. She had used a Microwriter and an electronic communicator 
built for the school, and so was not a total novice in the handling and use of technology. However, she 
was not fully aware of the potential offered by microcomputers although she was clearly enthusiastic about 
the application of such technology. 

The programmer was conversant with the communication needs of people with severe physica l impairments, 
but had little experience of pupils w ith comp lex physical and learning disabilities. He sensed there was 
a potential application for these pupils but did not know the details of it and so could not convincingly 
communicate th is potential to the teacher. 

The knowledge of the teacher and programmer are clearly different. The teacher has in -depth knowledge 
about teaching methods, whi le the programamer's expertise is in software engineering. (The initial 
"knowledge gap" was only slowly bridged by cooperation, time, sensitivity and experience). 

The programmer spent much time ta lking with the teacher, observing the children and gradually becoming 
aware of the benefits and constraints of working in a special school . The benefits included : direct contact 
with pupils and teache rs; accessibility to other expertise such as psychologists; availability of school 
resources; close monitoring of pupils' needs and performance; and the ability to respond qu ickly to program 
faults and to suggestions for modifications. The constraints included: the short school day; hospital 
appointments; illnesses; and school activities such as rehearsals for plays. 

The first program that was developed established some of the characteristics of an appropriate program 
and, perhaps more importantly, provided the basis for gaining confidence, insight and a common vocabulary 
by which the teacher and programmer cou ld communicate. The teacher learnt more about computers, 
and the programmer learnt more about the needs of the teacher and pupil. 

THE DEVELOPMENT PROCESS 

Five very flexible programs were produced by the teacher-programmer team during the three years of 
the Ormorod project. The programs provide the teacher and pupil with tools to assist learning and aid 
communication. Each program has a framework to suil a particular learning situation (e.g. sentence 
construct ion) but al lows the teacher control over the contents (e.g. the words of the sentence) and various 
options. These teacher controlled features enable the program to be closely tailored to individual needs. 
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The development process for each program followed roughly this sequence. 

1. Initial discussion on: 
(a) the pupil's specific needs 
(b) the teacher's aims and expectati ons 
(c) the programmer's aims and expectations 
(d) ways in wh ich a program may ach ieve these aims 

then: 
,(e) how the teacher will use the program 
(f) what options are required 
(g) how the pupil will use the program 

2. Detailed Specifications 
These include: program structure; format of display; input and output methods. 

3. Writing the progra m 
The programmer transforms the specifications into a sequence of instructions - the program - to 
be obeyed by the computer. 

4. Testing 
The program, embodying the teacher's requirements, is used with the pupil. At this stage, programming 
or logical errors are revealed and corrected. 

S. Modifications and Additional Features 
Inevitably some aspects of the program do not match the requirements and so do pans of the program 
have to be modified or redesigned . There is a cycle of testing and refin ement which may take many 
months. 

6. Documentation and Dissemination 
The experiences and skills which have been gained can be shared through anicles in journals, 
demonstrations to visitors, and by speaking at meetings. If the program is to be distributed, it is very 
important that it should be accompanied by comprehensive documentation. 

The development process did not necessarily follow a linear course, as suggested above, but dearly some 
stages must precede others (e.g. the program has to be written before it can be tested). Stages overlapped 
to a greater or lesser degree, and sometimes the development of two programs over-lapped or ran in pa rallel. 

PROGRAM CHARACTERISTICS 

It was agreed that the programs shou ld have the following characteristics: 

The Program Structure 
Can the program be separated into distinct functional pans (e.g. teacher preparation of content, changing 
options, use by pupilJ? how can the different pans be best linked together? W hich aspects of the program 
can be fixed and w hich must be alterable by the teacher? 

The Dialogue 
How do teacher and pupil interact with the program? Does the teacher set and control the program 
via a series of menus or by some other method? Shou ld choices be made by entering a code letter, 
or by typing a word? What kind of error messages should be given, and how does the teacher recover 
from mistakes? How can consistency and uniformity in the dialogue be achieved? What language and 
reading ability are required of the pupil? 

The Display 
What does the teacher see? What does the pupil see? Are large letters needed for young learners or 
those w ith poor vision? Should colours be used to highlight areas of interest, and, if so, which colours? 
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The Input 
How does the teacher enter information (eg via the computer's keyboard, overlay keyboard, joystick)? 
How does the pupil interact with the program (eg keyboard, switches, voice activation, touch screen)? 
For a switch user, other considerations are essential such as correct seating, and the type and position 
of the switch. 

The Output 
Possible choices are: words or pictures on the screen, synthetic speech, musical or sound effects, control 
of a toy. The exact combination w ill depend on the purpose of the program and the pupil 's motivation 
and cognitive abilities. 

It is interesting to note that the Resource Centre and Ormerod School collaborated to formulate and adopt 
a common style of screen presentation, dialogue, facilities, and documentation. This had the effect of 
reducing the amount of re-learning needed by teachers to use new project programs. 

THE DEVELO PING PROJECT 

At Ormerod School, the nature of the funding meant that the teacher cou ld only be released half-time 
on the project. Each of the six project pupils was carefully timetabled to work for a few sessions a week 
in a " project area" close to their classroom. This enabled the teacher to work more intimately with individual 
children away from classroom distractions, and without disturbing the class. The other half of her time 
was as classteacher, team teaching alongisde a colleague. It soon became apparent that this half-time role 
was having some detrimental effects. 

It was unsettling for the children to have a different classteacher for half the time. 

Other staff were unsure of when the teacher was working in the classroom and when she was 
with the project. 

There was an increaSing demand on her time for preparation, report writing, answering correspondence, 
receiving visitors, and speaking at meetings. 

This situation was remedied by freeing the teacher from team teaching with the class so that she was able 
to work full time with pupils on an individual basis. Th is change was made possible because the Headteacher 
was involved in the project. It now became doubly important to keep in close contact with the other class 
teachers for their support and advice. The programmer at some stages of the project was frustrated by 
the constant interruption that occured in the school. 

The original aim of the Ormerod project was to focus on a small number of pupi ls, but the flexibility of 
the programs enabled them to be used by a larger group of pupils within the Scbool. Furthermore, the 
programs were documented and distributed to other schooJs. Towards the end of the project's second 
year, and as a direct result of the work, government fund ing established the Aids to Communication in 
Education (ACE) Centre at Ormerod School. The ACE Centre provides advice and in-service training on 
communication aids to schools nationally. The teacher involved with the project was appinted Director 
of the Centre and her place on the Nuffield Project was taken by another experienced teacher from the 
School. 

SUMMARY 

I am not suggesting that the opportunities and resources available to us are to be readily found in the 
majority of special schools in the UK. Rather these case studies serves to illustrate two possible approaches 
to the management of resources for the development of specialised software. 

To summarise, the essential aspects of the two projects would seem to be: 

A. Coordination and Management 

Both projects took place within established institutions allowing existing resouces to be exploited. Advice, 
support, and administrative back-up were given by the Head of the School/Centre. 

26 



B. Funding 

The project received three years fu nding. This meant it cou ld be adequately staffed and resourced and 
it allowed time for the development cycle. 

C. School-based Development 

Both projects produced flexible software which could be adjusted by the teacher to match exactly the 
needs of individual pupils. This was possible because the development work occurred in close· contact 
with staff and pupils. Another consequence of these school-based projects was that other staff contributed 
ideas and became interested in supporting the project in their classes: this was an early and spontaneous 
stage of dissemination . 

D. Timescales 

The development work was on a timescale of three years; this allowed the programs to undergo a cycle 
of testing and refi nement. The half time constraint was unsatisfactory for the teacher (though not the 
programmer) and it was necessary for her to give full time to the project . No target had been set for the 
number of programs but five programs were produced during the three years. 

E. Dissemination of Knowledge and Software 

Although the primary concern of the project was the development of appropriate program s, an important 
objective was to pass on the programs and the experience gained to others. Four of the five programs 
have been fully documented and are being di stributed by the School. 

A significant and much welcomed result of the project was the establishment of the ACE centre - a national 
information, advice and in-service train.ing centre on the use of communciation aids in education. 
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THE NEW TECHNOLOGIES IN THE EUROPEAN COMMUNITY'S ACTION 
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teacher and Headmaster of a comprehensive school in England. 

ABSTRACT 

This paper examines the current cont ributio ns of the European Economic Community to the New 
Technologies and how it wi ll continue to develop in the next decade. Whi le the EEC has d irectly and 
indirectly supported a number of programmes and cooperated in the research field, it now needs a new 
political decision so that new technologies for the disabled w ill serve the needs of disabled people and 
those who work with them. 

INTRODUCTION 

I shall be talking al l the time in the context of the contribution which the European Community Institutions 
can give to the problem. I think that is the right thing for me to do. I don't think it would be right for 
me to delve too deeply into fundemental issues which you understand very much better than I do and 
I think it is more appropriate that I should concentrate on European collaboration and the European 
contribution which is obviously my function here. 

THE DISTRICT PROJECTS 

In reviewing the community programm es and activ ities which are relevant to our concern here, we shall 
find first that there are a number of New Technologies activities in the District Projects . The EEC has sixteen 
District Projects which are scattered all over the European Community, one of which is located in the 
Midlands of Ireland. These projects are going on for a four yea r period. In them we are givi ng particular 
attention to the wide ranging possibilities which ex;.;t for the development of new technologies as a means 
for promoting independent liv ing and persona l development, for facilitating education and training, and 
for making possible employment, even on the open market, for people with disabilities including those 
with severe disabilities. 

The experience of the District Projects is going to give us a valuable contribution in the area. We shall 
be meeting at one of the Districts in October of this year and we shall be looking at some of the experiences 
which are being brought forward. Since these are projects of local communities, they are rea lly trying 
to get to grips with very fundemental issues of how local communities address themselves to their problems 
in the field of disability. 

REHABILITATION AND NEW TECHNOLOGIES: NETWORK OF REHABll1TIATION CEI TREs 

Let us look next at another network which is operating, the Network of Rehabilitation Centres. Here we 
are talking about a network specifically of professiona ls. Many of the 31 rehabilitiation centres, or associations 
of cent res, which are members of the Community's Network of Rehabilitation Centres, are deeply involved 
in the most advanced possible work in vocationa l rehabilitation and vocational training. They are using 
new technologies to offe r new solutions to commun ication problems and for training, particu larly in the 
computerised office, technical design and engineering sectors and other areas as well. 

In a study which has been prepared by one of the directors of one of the centres, with the help of many 
other cent res, on the training needs of disabled people. great st ress has been laid on the importance of 
new techno logies both as an aid to training and as the content of training. We have now set up a special 
working group of experts from the different rehabilitation centres and that group is chaired by Frank Flannery, 
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Chief Executive of the Rehabi !tiation Institute here in Dublin . This group has met here in th e last day or 
so and will report to the whole Network about the possib ility of using new technologies as an aid to and 
a content of rehabilitation and training. 

THE EUROPEAN SOCIAL FU ND AND INNOVATORY PROJECTS 

The European Social Fund w hich is by far the most important financial instrument in the social field in 
the European Community has made valuable contri butions to the development of the technologies 
particularly in relation to train ing. Some of the most exciting innovatory projects which have been funded 
by the Social Fund in the past were well designed and reported on at a meeting in Mulhouse in France 
in 1981. That work is now going on and there is a special section of the European Socia l Fund which 
is concentrating on innovatory projects. The opportun ities are there and will continue to be there in the 
future for substantial financial support for important projects using new technologies for disabled people 
.in training and job adaptation . 

THE CONTRIBUTION OF HANDYNET 

The Handynet project is itse lf a new techno logies project in the sense that it is a project that proposes 
to set up a computerised information system on all disability problems th roughout the European Community. 
It is a long term, rather slowly growing, project, but one which we are convinced will continue to grow 
and to deve lop. Of particular importance is th e fact that the first module of it, which proposes a network 
of information centres with computerised data bases, has been agreed on. This first module is concentrating 
on technica l aids including communication aids which use high technology. The first actual element which 
w ill be developed will be a profile of all these aids and they will be in a data base which wi ll be made 
avai lable first to a small number of pilot information centres, and later as the project develops to information 
centres and resource centres all over the Commun ity. It will provide a complete data base of all the technical 
aids which are avai lable in the European Community . 

We believe that this wi ll be of enormous use to professional s and indeed to consumers and users themselves 
and that it wi ll help to improve what is atthe moment a pretty fragmented and difficu lt market . The whole 
idea of information development is closely relevant to the importance of developing loca l and regional 
resource centres because systematic information wili be one of the great guarantees that resource centres 
can give a good service. Equally the existence of these resource centres wil l be the guarantee that systematic 
information is delivered between human beings and that there is a rea l interface between professionals 
and users. 

NEW TECHNO LOGY AND EDUCATION INNOVATION AND INTEGRATION 

We were able to set up a study on the impact of new techn o logies on the education of disabled children 
and young people which was prepared by Jurgen Hansen in the Danish Ministry of Education and published 
in 1983. Si nce then we have had a mandate from the Council of Education Ministers of the Community 
to develop work in the whole field of the educational integration and development of disabled child ren 
and young peop le. 

We have also been able to gi ve some support to an im portant Seminar in Middelfart (Denmark), held by 
the European Associati on of Special-Education in 1984. Also in September 1984, we supported a big 
conference in Edinburgh on Concerned Technology which was accommpanied by a very impressive 
exhibition. Both these events focussed on the contribution of new techno logies to the education of the 
handicapped . 

This June in Manchester we organised our own conference on the issue of New Technologies and Education, 
and in the light of that we sha ll be able to develop a much more active programme and bring together 
the experts who are working in the different European countries in the most advanced way on these themes. 
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SUBSCRIPTIONS IN OTHER FIELDS 

W e have moreover been able to give grants and donatio ns to extern al activi ties outside the educational 
field. A private organisation in Italy, together w ith IBM, organi sed a conference on new technologies and 
the employment of disabled people in 1982. RADAR (Royal Association for Disabi lity and Rehabilitation ), 
organised this year (the first of its kind I think) an Internat ional Conference on Communication Problems 
which was aimed to set up a new means for regular exchange of experience on communication prqblems, 
especially for t hose with speech impairments. 

W e have been able to support in the past, too, other activities in which th e International Cerebral Palsy 
Society has been involved such as Conferences at Namur 1982, in Cambridge (on Severe Multiple Handicaps) 
in 1984, the German Spastics Society Conference on Independent Living in Hamburg 1985 (a theme which 
also has important new technology implications), and of course this conference as well. 

W e are therefore ab le as part of our programme not on ly to take initiatives ourselves but to support entirely 
autonomous and independent in itiatives from outside. 

TRAINING VIDEOS IN PUBLIC AWARENESS 

We are now exploring the value of video for tra ining and for public awareness p rogram mes in the 
Community and we are supporting a number of video p rojects which are bei ng developed outside th e 
Commission . One of these includes the dissem ination of a fi lm w hich was developed under the auspices 
of the Department of Industry in the United Kingdom. Th is fil m will be ava ilable in French and German 
by means of sub-till ing or voice-over, as appropriate. It w i ll be sent out through our networks for feed 
back with a view to developing a film which w ill be shot in a number of different European situations 
and w i ll draw on experi ence from as many member states as we can in order to capture all that cu ltu ral 
richness which is one of the great assets we have to offer at a Community leve l. 

COOPERATION IN THE RESEARCH FIELD 

If we look now for a moment at what goes on in anoth er part of the Commi ssion which is responsible 
for sc ientific research, we shall find a number of interesting things happening there as well. 

There is a section there w hich deals parti cularly with research in rel ati on to technological innovation . In 
co-operation with my office they have just launched a very big study to look at the who le situation of 
the technical aids market in the European Community w ith pa rt icular refere nce to the impact of the new 
technologies on that market. This wi ll be a comp letely new set of data of a kind that w e have never rea lly 
had before . In the same department of th e Commission, there is a particularly interesting new research 
project developing on telecommunications for disab led people, particu larly, for deaf people but also for 
the speech impaired and fo r the sight impaired. This project is bringing together eJ;:.perts on problems of 
impairments with representatives from the telecommunication s service of the different member states in 
order to t ry and ensure co-ordination of developments in the future. 

In the med ical research sector itself there are two important research projects wh ich are very close to 
the fronti er between the medical and social fie ld . O ne is the project on the evaluaton of technologies 
which is being led by Professor Pedotti in Milan. He is looking at a number of categories of technical aids 
including communication aids, (that is work w hich many of you migh t li ke to get in touch with and follow 
quite closely in future). We hope th is eva luation materia l as it comes through and as it improves in quality 
will become an important and essential element of the w hole Handynet systematic information project . 

Another project in the medical research field, headed by Professor Emiliani in Florence, is on the contribution 
whi ch new techno logies will make to the whole li fe long problems of the blind and vi sua lly impaired . 
It is a very special ised project in one sense yet a very w ide reaching one in other senses. 

There is in the Commission a rather terrifying and portentous group of experts which is ca lled the Task 
Force on New Technologies. They are just starting now to undertake a major su rvey throughout the whole 
European Community on the needs and possibilities of uses of new technology in the medica l field. That 
wi ll be wide ranging and w ill bring together a mass of knowledge w hich has simply not ex isted before, 
with a view to developing an active programme to support researc h and developm ent in that domain. 
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POLICY DEVELOPMENT: FOUNDATIONS FOR TH E FUTU RE APPROACH 

Whi le these are activities of research and exchange, there is also considerable activity in the whole area 
of policy development. We are engaged at the moment on the employment of disabled people and we 
hope to include new material concerning the importance of new technology at a policy development level 
as well. 

As these activities are all going on at the frontiers or within the context of broad policies, it may seem 
very fragmentated, but in fact in one way or another these activities are an integra! part of the main policy 
preoccupation of the European Community in relation to its research programmes, in relat ion to the full 
development of the Community's social po licy, and in relation, particu larly, to the need to ensure that 
new technologies are used in the most effective and cost effective way in the field of education and training. 
So in their own way, all these actions fit together. Yet we are left w ith what is quite a big question mark. 
The question mark is of thi s kind. What exactly is its effectiveness? How great is the impact of all this varying 
promotional, financing, study-type and service-type activity? There is a lot of exchange of experience, but 
how many people of those invoived in the field do not even know that it is happening? Let' s just pose 
these questions and come back to them in a moment. 

We have certain clear impressions which come th rough to us about the whole signfi cance and relevance 
of this topic for disabled people. We cannot fa il to be impressed to find that there is something unique 
about the whole contribution of new technologies to our disabled community. We find that they seem 
to be relevant to all age groups and it seems to have a contribution to make from the crad le to the grave. 
It seems that they have contributions to make to virtually every kind of serious disability; contributions 
w ill be different in relat ion to the disability but it would be hard to think of any major disability where 
there can be no contribution. 

The contribution or the potent ial contri bution on the record and not just in terms of dreaming dreams, 
extends over all aspects of li fe, basic functioning, basic learning and education, training, employment, 
mobility, communication and env ironmental control. Very often the contributions that are made are not 
margi nal contributions but substantial or even revolutionary contributions. If it is true that the blind can 
read print and the deaf can telecommu nicate and the para lysed can move and contro l thei r environment 
and the intellectually handicapped can learn in ways that have never been conceived in the past, then 
we are talking about a revo lution in possibi lity . We know that the dangers that these potentials wil l not 
be realised may be even greater than the dangers that sometimes possibi lities w ill be abused. If these 
foundation ideas of the reality and of the potential are right, there are implications for the approach of 
the European Commiss ion. Indeed all Community institutions shou ld be aware of the futu re in this area . 

I th ink one of the most important aspects of a correct approach w ill be to try and develop at all costs 
a balanced approach and to develop in the Community an integrated programme. This is very important 
for a political group of institutions, such as the European Community, because if there is a st ress wh ich 
falls too much on one side or another that w ill be interpreted as some kind of policy commitment. It w ill 
not be taken just as a matter of chance or con jectu re or temporary programme, it wi ll be taken as a fact . 

POLITICAL REALITIES 

One thing which I think is going to be enorm ously important in the future (in spite of the difficu lty that 
the Treaty of Rome is an economica lly oriented document), is that the Commission continues and perhaps 
increases the extent to which it gives attention to the needs of those who are least favoured, those who 
are severa ll y physically and menta lly handicapped, the mentally ill, those who suffer from multiple 
handicaps, very severe sensory handicaps and impairments. At al! costs, it is particularly important to avoid 
abandoning this at a time of economic stresses and strains, and to ensure we do not fal! into the trap of 
taking a kind of elitist approach to disability. 

The aim therefore for us should be, in the future, notto think only in terms of social integration, important 
as that is as the aim that we are ,working fo r, but rather that we should be thinking of a combination of 
social and economic integration with the development of persona! autonomy. Autonomy and integration 
are not ideas which come into conflict with each other but are interdependent ideas. And if th is is our 
fundamental aim, I think it wi ll help us to clarify our objectives and get our priorities right. Goals are very 
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important at the level of specific objectives of particular programmes but I think they are also fundamentally 
important at the level of ultimate aim because it is at the level of ultimate aim that we establish the 
fundamental structures and emphasis of our programmes. 

WAYS AH EAD 

Now I want to look forw-ard to 1988 and later, and in this context we all need to face il tough and'somewhat 
brutal reality. I mentioned at the end of my first part the issue of the impact on technological knowledge 
and exchange and the effect on policy of all the programmes and activities that we are undertaking in 
the fields of exchange, of financing, of studies and of research. [f we look at the future, I think there are 
t\vo possibilities, and I think we want to face them very honestly. The present programme of social integration 
of disabled people will come to the end in 1987 which will be a hinge year for the final report ing of the 
present programme and the practical preparat ion of a new programme. A new programme shou ld be started 
in 1988 and it should run for at least five years until 1992. The fundamental design of this new programme 
therefore will have to be undertaken in 1986, quite soon . 

Now, quite frankly, I am not at a[1 pessimistic about the principle of the adoption of that new programme. 
I think that we can be compl etely confidenlthat a new programme will be adopted because I have faith 
in the commitment of the institutions of the Community to continue keeping pace with the ideas, the 
priorities and the political will which were established in 1981 . That is not the problem in my view. The 
problem is what that new programme is going to be like. This is where the two choices come. We could 
have a programme which is very much like and at the level of, the programme which we have had already. 
[t would be improved in certain ways in the light of experience; it would be updated , of course. Some 
of the less successful elements we could disregard and we could have some new and exciting elements 
in it . So we could have a new programme at the same level and roughly the same range of activites -
policy development, promotional activiti es, systematic information . If we get that it will be acceptable 
and it will be enormously better than having nothing at all. 

But Jet us not deceive ourselves as to what we wou ld not get if that is all that happens. We would have 
no money to support research and development in the field of technical aids of any kind, new technologies 
of any kind, including communication technology. We would have no money to Support research and 
development in Member States, because that is a different kind and scale of money. If we are going to 
give direct support into research projects at all, if we are going to be able to have a program to support 
and concert research, we need a different sort of money from what that programme is going to be able 
to deliver by means of its normal growth and updating. 

What we now need is a different and new pol it ica l decision if we are really going to have intensive new 
levels of collaboration between researchers, service deliverers and those who represent the users, the families 
and the disabled people themselves . If we are going to have really important model developments supported 
by the European Community we are going to need a different kind of money and to get this we shall need 
a new kind of decision. So we have two choices. We can, and we shall have, a continuing programme 
but if we want to really seize the opportunity then we need a new political decision. We shall not get 
where we need to get to by trying to ride on the backs of other people's programmes. Nothing less than 
a new spec ial programme or New Technologies and Disability will serve the needs of disabled people 
and those who work with them. 
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AUGMENTATIVE COMMUNICATION : A MODEl FOR SERVICE DELIVERY 
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associated with the Blissymbolics Communication Institute Toronto. She is the Director 
of the Augmentative Communication Service, Hugh MacMiflan Medical Centre. 

ABSTRAa 
This paper presents a model for clinical intervention in augmentative communication as proposed for the 
Province of Ontario, Canada. The differing levels of clin ics are presented as well as the t~chnique for keeping 
clinics in dose contact with one another. 

The Augmentative Communication Service of the Hugh MacMillan M edical Centre (formerly the Ontario 
Crippled Children's Centre) is presented as a model. This has been a service delivery model for six years 
and has proven most effective. It services a wide range of clients spread over a broad geographical 
distribution. 

The presentation con cludes with some questions rega rding service delivery models. 

BACKGROU ND 

The field of augmentative and alternative communication presents a complex and challenging picture for 
clinical service delivery. This relatively young field has embraced, and to a large extent begun to harness, 
the equally complex world of high technology as applied 10 rehabilitation and education of the handicapped . 
The need to incorporate this high technology component into the already multi-faceted field of clin ical 
assessment and communication systems and techniques has, in some ways, helped to ra ise the question 
of appropriate service delivery models. Over the past several years various disciplines (e.g. speech/language 
patho logy, occupation therapy, education) and organisations (e .g. RESNA, The Rehabilitation Engineering 
Society of North America, and ISAAC, The International Society for Augmentative and Alternative 
Communication) have attempted to define and focus on the field . By and large many practitioners have 
come to recognise the basic philosophy of the International Society on Augmentative and Alternative 

Communication (I SAAC) wh ich promotes a transdisciplinary and international approach. Clinicians have 
also come to realise the major responsiblity they accept in undertaking intervention programs aimed at 
the nonspeaking population and must incorporate information from other disciplines and from co lleagues 
on an international lev.el. 

The paper presents a model of implementation currently being employed in OntariO, Canada and highlights 
the role of a specific clinic (e.g. the Augmentative Communication Service of the Hugh McMillan Medical 
Centre) in that model. 

THE ONTARIO MIN ISTRY OF HEALTH, ASSISTIVE DEVICES PROGRAM 

In 1982 the Ontario Ministry of Health introduced the Assistive Devices Program (ADP), The purpose of 
this program is "to assist young people and their fami lies with the significant cost of selected medically 
necessary devices designed to replace an absent, or augment a weakened, physical function, prevent 
deterioration, minimize pain, and support, activate and protect parts of the body" (1). The program is 
available for individuals who are 19 years or younger. ADP typically provides 75% of the purchase cost 
of devices, leaving the other 25"10 as the responsibility of the individual or in many cases private sector 
charities. Devices covered under this plan include items such as wheelchairs, prosthetic limbs, artificial 
eyes, etc. 

In 1984, following a year of study by various task forces and committees, and extensive lobbying by advocacy 
and professional groups, the program was expanded to include communication devices. The definition 
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of communication devices adopted by the program is "An assistive device(s) and or system{s) which provides 
a means to transmit ideas and fac ilitates commun ication for persons whose disabilities preclude ora l andl 
or written expressive language" (1) . This rather libera l definition as well as the extensive list of communication 
devices covered by the program gave professionals in the province considerable scope in terms of defining 
the service delivery model to be employed. The major control imposed by the program was the authorisation 
of on ly six clinics in the province to prescribe devices. This obviously was a positive move in terms of 
quality assurance, but because the ADP could not provide any operating funds for clinics, the increased 
clinical demands have proven to be a major problem. The designation of appropriately authorised clinics 
was done in an ad hoc method in 1984, utilizing guidelines which were rather arbitrary and ill defined . 
This has since been rectified. 

One of the unique features available for the communication aids portion of the program has been the 
facil ity to lease devices to clients in addition to the more normal purchase feature. Leas ing of equipment 
has been organised primarily for computer based and other high cost communication devices. The purpose 
of leasing is 

to provide installation and on-going maintenance of the often unique combinations of devices and 
peripherals required by the individual. These combinations frequently invalidate many manufacturers' 
warranties and provide systems which commercial dealers are reluctant to service. The Clinic prescribing 
the leased device is responsible for its installation and maintenance. 

the cost to the individual is significantly reduced as they pay only 25% of the leasing fee as opposed 
to 25% of the purchase cost. 

devices and periphera ls can be altered by the clinician to meet the client's changing needs without 
imposing major financial burdens on families. 

devices no longer appropriate for one cli ent can be prescribed for another, thereby reducing the overall 
cost to taxpayers for the program . 

as cl inics keep stocks of devices any problems encountered by the client in terms of repa ir can easily 
be accommodated through exchange of faulty devices for operational ones . Thi s significantly reduces 
the length of times during which a client may be with out his device. 

Systems leased to clients, in this fashion, include all appropriate hardware, software, controls and mounting 
systems. 

In addition to the lease of high cost items, the program fu nds the purchase of appropriate low cost items 
(e.g., call bells, typewriters) and funds construction time and materials for the development of 
communication boards. 

In July 1985 the program proposed a three tiered clinic system to promote a systematic pyramid arrangement 
of appropriate ly specialised clinics. Clin ics are designated as primary, secondary (2A and 2B) and tertiary 
according to cl inic guidelines (See Appendix A) with their prescriptive powers directly tied to their designated 
level. 

The implementation of th ese clinic guidelines and the subsequent designation of various clinics with 
appropriate levels will be implemented through an annual peer review process. Th is process is in keeping 
with the Canad ian Hospita l Accreditati on system currently in place for medical facil ities across Canada. 

THE AUGMENTATIVE COMMUNICATION SERVICE 

The Augm entative Communication Service (ACS) is a department of the Hugh MacMillan Medica l Centre 
(HMMC), the la rgest paediatric rehabi litation facility in Canada . The HMMC is a unique facility in terms 
of the range of services and faci lities it has avai [able. Besides traditional out-patient rehabi litation services, 
it has a 105 bed hospital, a school of approximate ly 120 children with classes ranging from kindergarten 
through secondary school and a motel on the premises to accommodate families who travel to the Cfntre 
from a great distance. Besides these facilities the HMMC has many services available which are extremely 
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important complements to the delivery of augmentative communication services. These include - physical 
and occupational therapy, speech/language pathology, audiology, psycho logy, soc ia l work, denta l services 
and a large rehabilitation engineering department which co-ordinates adaptive seating, biofeedback, 
interfacing, elect ronic and mechanical engineering services as well as other programs. 

With in this milieu, the ACS operates a multi-disciplinary service directed towards serving individuals who 
lack functional speech. Staff of ACS include ind ividuals whose backgrounds are in: speech/language, 
pathology, special education, occupational therapy, rehabil itation engineering, programming and computer 
science, but whose focus is augmentative communication. Activit ies of ACS incorporate the general areas 
of service delivery, education and research . This multi-disciplinary approach fits well within the ADP cl inic 
gu idelines. In addition the philosophy adopted by ACS since its inception is close ly related to the goals 
and philosophy of the ADP and is as follows : 

(a) clients seen by ACS are seen with a view to intensive short term intervention with subsequent shifting 
of responsibili ty to those working more direct ly with the client 

(b) all clients seen through ACS have a designated facil itator who undertakes long term responsibilities 
for the intervention program and maintains a liaison with ACS 

(c) when possible, the individual's communication systems and devices are evaluated in the client's most 
typical living situation. This often entails extensive out-reach activities 

(d) clients are usually considered to be on active follow up programs so that as new technology is avai lable, 
as the individual changes, and as the client' s environment alters, ACS may intervene again as necessary; 
and 

(e) for nonspeech communication to be truly effectively used, augmentative communication professionals 
must promote and undertake public awareness in the client's own environment and in the community 
at large. This is seen as a a basic mandate of ACS. 

IMPLEMENTATION SUMMARY AND PROBLEMS TO DATE 

Staff of the ACS have been actively involved in the formulation, description and implementation of the 
ADP. The provision of appropriate commun ication aids to cli ents and the ab ility to supply back-up 
equipment in the clinic have proven extremely su ccessful. The emphasis on facilitator training and detai led 
carefu l assessment have yielded a very high success rate in terms of p lacement of communication aids. 
The relatively long history of ACS, as well as its roots in the Blissymbolics Communication Institute, has 
insured a sound basis in the appli cation of communication systems at both the high technology and low 
techno logy leve ls. This sound background as well as the recognition of the benefits of low technology 
so lutions has insured that ACS staff are not unduly swayed toward technologica l s.olutions at the expense 
of potentially preferab le so lutions which are much simpler. 

Major problems in program implementation have cente red around two major areas: 

inappropriate levels or (as in the case of ACS) non-existent government support for basic staffing and 
operational costs of augmentative clinics. This has resulted in long and unacceptable waiting li sts and 
much frustration. 

paucity of appropri ately trained personnel in the delivery of augmentative forms of commun ication. 
A position paper has been generated and directed toward the provincial ministry of Colleges and 
Universities (2). 

In summary, the concept of authorization of multi disciplinary clinic teams as opposed to individual clinicians 
and the recognition of both high and low technology alternatives has provided Ontario w ith a powerfu l 
model for service delivery. ACS, as a large clinic with extensive cumu lative experience both locally and 
internationally, should do much to help implement, evaluate and document this model. The next two 
years will provide the. true test of the mode l's feasibility. 
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FOOTNOTES 

(1 ) Administrative Manual, Assistive Devices Program, Ontario Ministry of Health, Toronto, Canada, July 
1982. 

(2) Parnes, P. Paucity of appropriately trained professionals with relevant skills in disciplines relating to 
the provision of communication aids via the Assistive Devices Program. Position statement prepared for 
submission to the Ministry of Colleges and Universities, June 1985. 
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LEVEL ONE 

PRIMARY REMOTE CLINICS 

primarylremote locations 
primarylreferral source 

APPENDIX A 
CLINIC GUIDLlN ES 

JULY 1985 

responsibility for day to day program implications 
linked to a public facil ity for the maintainence of public records 
mi nimal prescriptive authority. 

LEVEL TWO A 

general ized clinic 
be a public facility 
maintain public records 
admin istrative support for ADP 
written agreement with ADP to authorize and prescribe devices (limited) 
team minimally consisting of a speech/language pathologist, occupationa l therapist and physi cian 

LEVEL TWO B 

- special ised clinic 
be a public facility 
maintain public records 
administrative support for ADP 
written agreement with ADP to authorize and prescribe devices (including all but the most complex 
devices) 
team minimally consisting of a speech/language pathologist, occupat ional therapist and physician 
a committed cli nical area within the facility as an indication of the commitment to that facility. 
minimum of 2.5 full time equivalent staff members dedicatd to the area (a guideline) 
wi lling to evaluate all appropriate referra ls 
participation in quality assurance activities 
demonstrated team competency in terms of professional quali fications and professional development 
activities 
ready access to technological support. 

LEVEL THREE 

be a public facility 
maintain public records 
administrative support for ADP 
wri tten agreement w ith ADP to authorize and prescri be devices 
an in-house seating faci lity 
a dedicated staff typ ically consisting of a phys ician , preferably a paediat rician, psychiatri st, a speechl 
language pathologist, an occupational therapist, an engineer/programmer and an educatioona! consultant 
(some of these staff may be involved in other activities but will have a major emphasis on augmentative 
communication) 
have the capabilit ies to do long term sophisticated assessment and prescriptions (eg have residential, 
inpatient or hospital facilities) 
have a working relationship to allow for appropriate diagnostic services. 
have the ability to customize and maintain equipment 
have a caseload to warrant support of the above mentioned staff 
have a university or educational affi liation with clinical teaching and research responsibil ities 
have a strong educational component directed.>towards the client's community 
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have the ability to provide comprehensive health-related services such as psychological counselling, 
educational consultation and appropriate dental services 
be involved in the initiation, development and conduct of research 
take responsibility for program and clinical consultation to other clin ics 
promote ne!'Norking of cl inics 
have a committed cl inical area within the faci lity as an indication of the commitment of that faci lity 
w illing to evaluate al l appropriate referrals 
participation in quality assurance activities 
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TH E AP PLI CATION AND MUlTlDISCl PlI NARY APPROACH OF 
MICROTECHNOl OGY IN A PRACTICAL CLINICAL SITUATION 
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The Author is a medical doctor and President of the International Cerebral Palsy Society. 
He is Medical Director of the Centra! Remedial Clinic, Dublin since 1964. He has made 
numerous contributions to journals, conferences, and international meetings in the past 
twenty years. 

ABSTRACT 

This paper outlines the medical, paramedical and educational preparation essential to the clinical application 
of high and low technology for an individual with severe communication problems. It describes the necessary 
prerequ isites of assessment of basic language skills, intelligence, personality and motivation and suggests 
that research in this area be aimed at resolving the many practice problems which undoubtedly exist. 

INTRODUCTION 

The ancient Hebrews, coaxing thei r chi ldren to learn, used to give them edible letters of the alphabet 
baked in sugared flour. In more modern times we have our own, perhaps less attractive methods of teaching 
pre-read ing skills by introducing different shapes, sizes and colours to the child. If the teaching is fun, 
it is likely to be more effective. 

Despite our best medical efforts, children, who have a severe physical handicap still come to us. Some 
are profoundly mentally handicapped as we ll. Others, such as Christy Nolan, have a very high leve l of 
intelligence. It was Christy, in fact, who prompted us to estab lish a M icroelect ronic Resource Centre, at 
the Centra l Remedial Clinic. Although he was, and is, without self-help and without speech, by the age 
of eleven with the use of a headband, a unicorn stick and an electric typewriter, he had already written 
prose and poetry of such high quality, that some of it was transmitted by the British Broadcasting Corporation 
on Christmas Day and his writings were highly acclaimed by Professors of English at both Oxford and 
Cambridge Universities. 

Phi l Odorfrom Edinburgh heard about Christy and came to see him. He suggested using a Microcomputer 
and afterwards helped us develop our Microelectron ic Resource Centre. From these small beginnings the 
Unit has blossomed. 

My purpose today is to outline very briefly the background preparation, medical and paramedical (perhaps 
I shou ld say para educationa l), that we consider essential to the proper functioning of a Microelectronic 
Resource Centre within a Medical Rehabilitation Unit and also to stress the importance of the practical 
clinical application of high and low technology for the individual with severe communication problems. 

The Central Remedial Clinic is a reasonably la rge, non residential centre, for physically and multi 
handicapped individuals. We have a special interest in the very young child. Currently we have 
approximately a thousand children with cerebral palsy under our care from all over Ireland and indeed 
two thirds of all children born with this condition in the Republi c of Ireland are referred to us. 

Many other handicapping conditions are referred too, including Spina Bifida (sometimes referred to as 
the "Curse of the Celts") Muscular Dystrophy, Arthrogryphosis and other physical abnormalities. 

G reat stress is put on early referral and an integrated approach to management. The normality of the chi ld 
is repeated ly emphasised despite the sometimes very obvious disabilities, because all too often the low 
expectations of parents, siblings, neighbours and even professionals in the field, are reflected in the poor 
motivation of the ch ild. At an Internationa! Cerebral Palsy Society Meeting on " Education of the 
Handicapped Child" held in this unit in 1981, Frances Con nor said "if you think of the child as ineducable, 
he will be ineducable". 
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THE TEAM APPROACH 

A doctor usually sees the child at an early stage and will seek help and guidance from the physiotherapist 
and occupational therapist. The doctor is likely to con sult the speech therapist about sucking and feeding 
difficulties which may be indicative of speech disorders. The ro le of the speech therapist in speech and 
language development allies her to the psychologist and teacher in a common cause. All of these 
professionals through constant communication and cross fertilisation and interaction, come to achieve 
a great deal of expertise in their various disciplines. 

The physiotherapist pays particular attention to motor development, inhibition of normal patterns of 
movement, head control, sitting and hand function. She trains the mother and very often the father so 
that they can continue with therapy at home. Even the siblings may get into the act at times. The occupational 
therapist collaborates with the physiotherapist both in the medical department and the classroom. Treatment 
is ca rried out in the school when possible to minimise absences from the class. Sometimes therapists 
collaborate in the child's own home. 

The particular skills of the occupational therapist include improving hand function and perceptual skills 
and providing proper seating, all of which are so important in accessing the severely handicapped ch ild 
to the computer. Good seating helps to prevent or de lay fixed deformities. Sometimes surgical intervention 
is needed to correct dislocation of the hips or curvature of the spine before an adequate seating position 
can be achieved. The benefits of correct seating include, improved morale, more stability, allowing optimum 
use of the upper limbs and of course, better access to our magical machines. 

The speech therapist will judge the levels of language comprehension and expressive language abi l ities. 
She w ill determine whether the child will need augmentative or alternative means of communication. From 
an early age she wilt have worked on communication skills such as facial expression, gestures, eye contact 
and the use of picture cards and Bliss symbols. 

The psychologist will assess levels of intelligence in the presence or absence of learning difficulties. He/she 
wi ll also advise about emotional behaviour problems that so often co-exist with severe handicap and which 
may be accentuated by being faced with new and perha ps frightening equipment. The psychologist works 
in tandem with the pre-school nursery teacher and indeed the nursery is a perfect area of integration because 
within it, the parents, chi ldren, teachers, psychologists, and therapists, all meet on common ground. The 
nursery prepares the way for the more forma l school situation where reading and number skil ls are 
developed and speci fic learning difficulties are remedied. 

The home si tuation too, must be fully evaluated .. Sometimes the expectations of the parents and family 
ofthe handicapped individual are too high and sometimes too low. A reasonable balance should be aimed 
at. Difficult parents often have difficult problems. Getting parents together over a cup of tea can solve 
many of these difficu lties. 

Individuals are referred to our MERe unit for one or more of the fol lowing reasons, communication 
difficulties, education, vocational assessment and employment and recreation. 

There is no time to dwell on the subject now, but rec reational activities will assume greater and greater 
importance in the future not only for the handicapped but for able-bodied people as well. 

ASSESSMENT 

The following reports are requested in advance for all those referred from outside the clinic. 

Medical, Physiotherapy, Occupationa l Therapy, Speechlcommunication , School, Psychological, 
Social worker's report on the home situation. 

It is crucial that the parents be aware from the start what is expected from them and the cost implications 
of having a computer in the home. It may be that they will have to consider having to raise the money 
to pay for a new computer. 
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There are certain important pre-requisites at present before considering an individual for a computer. 

1. Basic language Skills 
The individual should have achieved an acceptable level of language and prereading skills. 

2. I/;telligence 
Individuals should be capable of achieving at least basic levels of literacy and numeracy. 

3. Personality and Motivation 
The child must have some interest in sw itch activation . The commencing point must be pleasurable, 
and the child may start using switches to activate toys. The child's learning deficits may become c learly 
evident for the first time and this may be stressful to the patient and the parents. And in these instances 
much individual support and encouragement is necessary. 

After the general assessment is completed the more specific assessment is carried out by the occupational 
therapist, speech therapist and techni cian. Decisions are jo intly taken about what type of switch is most 
useful, how it needs to be adapted, how the ind ividual wi ll use it and what type of computer or micro
electronic aid is required. 

One of the most exciting events in Rehabilitation Medic ine is to make contact w ith the inner world of 
the severely handicapped, intelligent, non verbal person . I am reminded of such a child with severe 
choreoathetoid cerebral palsy, whose on ly means of communication by the age of ten consisted of gesturing, 
facial expressions and eye-pointing. Having been prepared by parents and family, teachers and therapists 
and having been correctly seated she came to the ME RC unit. Having been supplied w ith chin switches 
and trained in their use her parents purchased a computer. At a subsequent visit she brought a long letter 
with her, which she had composed with the help of her mother and included disarming phrases such 
as " I love to feel the wind in my hair and on my face" and she finished with th is phrase "so I live a very 
interesting life and I enjoy it". 

All the services in our unit are free and are available to child ren as well as some adolescents and adu lts 
from all over Ireland. Because of the comparative youth of our microelectron ics unit and because of limited 
resources, we have confined our efforts mainly to the severely physically handicapped, non-verbal intelligent 
individual. However, I hope that future developments wil l enable us to communicate with a greater 
proportion of those who are deaf and blind and perhaps one day w ith those who are profoundly mentally 
handicapped as well. 

It is not enough to provide such services, however soph isticated. It is also necessary to make sure that 
they reach those who need them most and perhaps can afford them least. Continued research is essential, 
but it must not be divorced from its practical application to the individua l with severe communication 
problems. 

41 
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ABSTRACT 

This paper w ill describe the work, funded by the Nuffield Foundation that is now completing its third year 
at Ormerod School in Oxford, England . This work has been involved with the development of software 
and hardware aimed at addressing the commun ication needs of a small group of multiply handicapped 
chi ld ren. It will look at how and why the development took the form it did, consider the implications 
for some of the ch ildren, describe how, in practica l terms, the work was undertaken and show how this 
technology is helping some of the children in thei r integration into mainstream and in one case led to 
the development of a wheel -cha ir portable communication aid. 

BACKGROUND 

In 1980 the school acquired a MAC, a "microprocessor-assisted communicator" which had been designed 
and constructed by Patrick Poon who was then researching, into means of improving the communication 
rates of severely physically impaired people at Kings College, University of london. MAC consisted of 
a Nascom microcomputer w ith a word processor program on Eprom . The program could be operated 
by the ord inary keyboard, an expanded keyboard or single or double switches and incorporated certain 
features to save key presses and so speed up output. 

The MAC was used at Ormerod essentially as a substitute for electric typewri ters which, prior to that time, 
had been the basis of most writing aids for disab led ch ildren . In this role, it was very successful for some 
children. One boy, coming in from a primary school several hours a week to work on MAC had the 
misfortune to make so much progress in what had appeared before to be a totally intransigent reading 
and spelling problem that he was ultimately considered 'too good' for the remedial reading unit and was 
left w ithout a satisfactory placement . 

When the program was developed into MAC-Apple many more children were able to benefit. With its 
personalised operation and word -lists, MAC-Apple is a high ly sophisticated system and can provide a 
valuable means of access to the curricu lum for children with physical handicaps. Wordlists are an important 
element in the MAC-Apple program . When switches are used, it is usually much faster to insert a whole 
word into the text with one or two switch presses than to type the word in letter-by-Ietter. This whole 
word strategy helps speed up the commun ication of those w ith severe physical impairments and may help 
their integration into mainstream education . However, it has also proved to be a way of allowing chi ldren 
with very limited language skill s to play with words and sentence structure in their search for meaning 
and so develop their written language skills. 

Simon for example has athetoid cerebral palsy and is also profoundly deaf. His w riting is very slow and 
untidy for a child of his age. However, he can type using the computer keyboard and using MAC-Apple, 
with his own persona lised wordlists, enabling him to produce sentences quickly and easily. This greatly 
increased output gave him the practice he needed in creating and organising language. The Apple acted 
not on ly as an educational tool, but also, for those who did not understand his sign language, as a 
communication aid (though limited of course by its lack of portability). 
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MAC.Apple is not, however, suited to the needs of children who, in addition to their physical disability, 
have a visual hand icap o r severe learning difficulties. For example, children with visual impairments would 
find the standard screen text difficult or impossible to read. Those w ith learning difficulties would probably 
have great difficu lty constructing words letter-by-Ietter unaided, particularly using switches to select from 
a matrix. If the new technology is to help meet the communication and learni ng needs of children with 
more complex and multiple handicaps, highly specialised software w ill be required . 

DEVELOPING SPECIALISED SOFTWARE 

The commercially available software certainly did not meet the requirement for sophisticated programs 
that could be used as tools by child ren with special needs and those working with them. Even the limited 
amount of special software that had been developed were designed to meet a genera l rather than a specific 
need. Most were based on a drill and practice approach and none was sufficiently adaptable to the needs 
of individual children . MAC.Apple had these characteristics and the grant from the Nuffield Foundation 
made it possible for MAC-Apple's creator, Pat rick Poon. to provide the Project w ith technical support. 

It was decided to deve lop software with a focus on the needs of a small group of children with comp lex 
handicaps and learning problems. Experience indicates that software which is designed to help a particular 
individual, but w hich is also flexible enough to adapt as the child develops, is more l ikely to achieve its 
aims than software which has been designed around a general specification, for, say, "a large print word
processor". As in other aspects of special needs, it should be the approach which adapts to the child and 
not the child who is asked to adapt. 

The ch ildren concerned were, of course, developing as the Project progressed and this development was 
affected by their interaction with the computers. It was not appropriate, therefore, to attempt to devise 
detailed specifications for software in advance. Instead, the Project involved the teacher and programmer 
working very closely together over a long period cont inuously evolving the programs and, equa lly 
importantly, the way they were used. Working sometimes literally alongside the teacher the programmer 
could react very rapidly to requirements for continuous adaptation and new development. 

FOR LANGUAGE DEVELOPMENT 

One of the group of children involved in the Project is Adam. At the age of eight, Adam was severely 
brain damaged by measles encephalitis . Although he recovered much of his functioning, he remains severely 
learning disabled and is unable to organise his movements sufficiently to write . Although he can point 
accurately, and therefore operate an ord inary keyboard, Adam needs something much clearer and larger 
than the normal text size provided by MAC-Apple: The new program, WRITE, was developed with much 
larger letters. The teacher can type in sentences for the child to copy. These appear word-by-word in large 
letters across the top of the screen. The child copy-types each word in the same large letters across the 
middle of the screen. When the word is complete, pressing the space bar mov~ it to the bottom of the 
screen and, when a full-stop is pressed, the sentence is printed out in the same large characters. 

Although this program enabled Adam to produce writing it also revealed the extent of his learning difficulties. 
When given a word to copy, Adam wou ld usually reproduce all the letters but in an apparently random 
sequence. To help him a small cu rsor was added which underlined the next letter to be copied. However, 
this seemed to be of little he lp and was possibly even confusing him . His visual perceptual difficulties 
requi red a different approach and an additional option was added to the program which enabled him 
to receive an auditory prompt. As he typed each letter the computer told him which letter to type next. 
The completed word is then synthesized and read out to him as is the final sentence after the full -stop 
has been pressed. 

It is the flexibility of this software which makes it such a valuable tool for children with complex learning 
difficulties. Adam, for example, could during each session move from using the audito ry prompt to relying 

,on purely visual copying. In this way his teacher was able to monitor his progress towards independent 
writing. Gradually the prompt was faded out until he could copy-type without it. He can now use another 
feature of the program, "Free Write" . In this mode. Adam types the words he can manage on his own 
with the teacher only using the copy facility when he needs help. " Free Write" encourages children to 
work independently w henever possible but also offers help how and when it is needed. 
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Like Adam, Luke also needs auditory clues. He is registered as blind and has cerebral palsy. He is quite 
unable to use a pencil. Using the computer with Adam highlighted visua l perceptual difficulties which 
had not been previously appreciated. With Luke, on the other hand, working on the computer emphasised 
how much useful vision he has. The MAZE program, in which all the parameters of si ze, direction and 
colour can be varied. was written in order to investigate the nature of his visual difficulties. 

Building on this experience, another progmm, REBUS, was then developed which used Rebus symbols 
to create and speak out sentences. W ith this program, Luke was able to develop an understa·nding of 
sentence structure and, eventually, he moved on to use the WRITE program. The ordinary keyboard still 
presented him wilh considerable difficulty, but, with colour coded letters on the keys and stickers on return 
and delete, he is able to type by listening to the computer which, in his case, tells him which letter he 
has just pressed. As with Adam, the completed word is spoken out and then the entire sentence. Luke 
has to learn that mistakes do not matter because they can always be corrected on a computer. 

FOR COMMUNICATION 

The ch ildren 's needs encompass not on ly their educationa l needs in terms of whole word selection or 
auditory feedback but also their felt needs in terms of confidence, self esteem and autonomy. For the severely 
multiply handicapped child with no speech these felt needs must be addressed before more conventional 
learning can begin 10 take place. 

Andrew is twelve, has severe athetoid cerebral palsy and no speech. He is totally dependent on others 
for all hi s daily living needs and his communication is confined to noises, gestures, and pointing to symbols, 
pictures and words on a board . Whil e he could press some of the keys on an expanded keyboard with 
great difficu lty, he was not ready fo r the task of building up letters into words. 

It transpired that Andrew had some control over his left foot and a new program, SENTENCE SCAN was 
therefore written 10 enable him to build up sentences by selection from a list of words scanned by cursor. 
Although these words were in the same large characters as the W RITE program and the speech synthesis 
used helped confirm whether or not his selection had been correct, Andrew soon ceased to find the program 
motivating. It became clear that he did not share his teachers' desire that he acquire literacy. Instead, 
his felt need was for a means of direct, spoken commun ication and , in an effort to meet this need, another 
program, SPEAK PLUS, was developed . 

SPEAK PLUS enables Andrew to press areas of a large membrane keyboard and thus to " speak" to those 
around him. His physical difficulty means that only a limited number of utterances can be available on 
the board and to increase the choice, a layering system is used. He finds this program very rewarding 
and the motivating power of the direct communication offered by the program is demonstrated by the 
effo rts he makes in a simple tel ling game played w ith another child, Imran, who is both physically 
handicapped and blind. By touching the overlay through a guard Andrew " tells" Imran to perform some 
action. The computer might say "tap three times" or " touch your nose" and, having performed the action, 
[mran asks Andrew to do something. Andrew loves to play this game and will often try to encourage Imran 
by grabbing his hand in an attempt to guide it over the overlay. Communication skills are being developed 
and most important of all the will to communicate. SPEAK PLUS requires an Apple computer and this 
confined Andrew's communication to one place. It was decided to construct a system which he could 
take around with him on his wh eelchair. In this way he not only has a means of commun ication but also 
a much wider range of opportuniti es to use and develop it. 

This portable system uses an Apple lie computer housed in a cabinet on the back of Andrew's powered 
wheelchair. The computer is powered by rechargeable batteries and uses a Cricket speech synthesiser. 
A much larger membrane keyboard, the A2·128 Concept Keyboard measuring 600mm x 420mm, was 
acquired and mounted in front of Andrew on his wheelchair. To prevent accidental key presses, a keyguard 
was made, of 6mm clear acrylic sheet, and 24mm diameter holes were drilled th rough this to coincide 
with the sensitive areas on the membrane board. The SPEAK PLUS program requires the use of a monitor 
whi le the overlay is prepared and this would be inconvenient if the system is to be used anywhere in 
or out of school. The program was the refore re-written to provide auditory feedback and prompts and 
so enable new words to be added or the overlay changed w ithout reference to a screen. 
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Overlays for the SPEAK PLUS program, designed by the teacher, can offer the child whatever representational 
material he or she is fami liar with, ie small objects {dol l's house furniture for example}, photos, pictures, 
symbols or words. By touching these, the child causes the computer to speak a word or phrase, and choices 
can be made or sentences built up. Again, given the basic prinCiples of the program, the teacher can adapt 
the way it operates to suit the child's needs and level of functioning. 

Lou ise is severely physically impaired with cerebral palsy. Her spasticity resu lts in very rigid and limited 
movements in all four limbs. She cannot easily grasp or release an object. Her spoken vocabulary is limited 
to a few words and social phrases which are difficu lt to understand out of context. She also has poor vision. 
Communication boards proved difficult for her to use physically and she rarely initiated conversation instead 
she appeared to prefer passively watching the world go by. 

Initial computer work with Louise concentrated on the use of switches to encourage ideas of cause and 
effect. Her response to such programs (drawing a simple picture, for example, by pressing a switch only 
four times) was most encouraging. Her response indicated that she clearly knew what she was doing and 
was delighted with her success. To encourage this expression of initiation and choice Louise began using 
SPEAK PLUS. Overlays were made with large Peabody Rebus Symbols. By pressing one of the symbols 
Louise would indicate a choice of activity; eating, drinking, playing, ete. Having made this choice a further 
series of options would be offered with a new overlay; drinking, for example, water, fruit juice or milk. 
Having made her choice, Louise would be given her chosen drink. As a result of all this computer work 
Louise began to demonstrate a very positive persona lity. At first this new Louise only appeared in the 
computer rooom, as if she felt safe there and confident of her ability to control things. She began to talk 
more, four or five word phrases were not unusual. She started to show her likes and dislikes. One day 
she twice threw her switch on the ground when asked to work on a particular program. This gesture was 
a great effort and seemed to her delighted teacher to be taking place in slow motion. Her teacher then 
suggested that if she did not want to work she might as well go away. lou ise moved her electric chair 
to the middle of the room, thought better of it, came back and said she would work after all. This mini
rebellion represented far more of a breakthrough for Louise than any amount of successful colour matching. 

THE LEARNING ENVIRONMENT 

While these programs may provide powerful tools for the teacher and child, the environment in which 
the children have used them and the teaching approach employed have been equally important factors. 
For some children it was essential that initially the work was carried out on a withdrawal basi s. Louise, 
for example, seemed for a long time on ly to feel secure enough to start talking when withdrawn to the 
computer room. Luke, loo, needed to work initia lly without any distractions so that his full concentration 
was on looking and listening. For other children the benefits of small group work , still on a withdrawal 
basis, were apparent. Andrew, for example, wanted above all to communicate with another child . Simon's 
isolation, due to his deafness, could in a way be overcome when he worked on the computer with a small 
group creating stories. Each chi ld's attention was on the screen and on written language. He was as good 
and indeed in some ways better, at this activity than the others in the group and shared the creat ion with 
them. 

Gradually, the work with computers has moved oUt\vards from the computer room. As some of the children 
began to use their programs with confidence, the computer work became a part of their daily classroom 
adivities. For Simon, this was possible almost straight away. For others such as Adam and Luke this move 
took some time. The children continued to have thei r individua l sessions and the teacher in charge of 
the project closely supervised the classroom work. Eventually, Si man, and Luke were able to be integrated 
not only into the classroom but into mainstream schools. Having his own transportable aid, enables Andrew 
to move out into the school whi le louise's increased confidence and desire to communicate has at last 
moved into the rest of her school day. 

To use the technology effectively has taken time. To have put the computers into the classrooms initially 
and expected the class teachers to work with the children without the often slow and detailed background 
work undertaken by the programmer and teacher together would have resulted in under·used resources, 
fru strated teachers and dissatisfied children. The implications are perhaps worrying. Time and money spent 
on human resources are essential if the technology is to benefit those who really need it rather than those 
for whom it is merely a colourful addition to their learning environment. 
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ABSTRACT 

The concept of interfacing is fundamental to the application of technology to meet the needs of the physically 
disabled. The means through wh ich an ind ividual interacts with a communication aid ofte n determines 
the success of the eventual communication. 

User input to a system has long been the focus of the attention given to interfacing. The adaptation of 
switches and controls has allowed disabled ind ividuals to use avai lable movements as input to technical 
aids. This presentation will consider techniques for the evaluation of clients for appropriate interfaces, 
as well as various interfaces that have been developed. Devices to be discussed will include low technology 
switches, touch sensitive panels, ocular interfaces, motion sensing equipment, and voice recognition systems. 

In addition to these input devices, the use of specialised output interfaces wi ll be introduced . This includes 
speech feedback and alternative graphical displays that enhance the user's ability to create meaningful 
messages. 

The presentation w il! explore the use of both input and output interfaces in t raditional interpersonal 
communication and also in communication between an individual and a powered wheelchair or personal 
robotic manipulator. 

Severa l case studies are used to demonstrate the use of specialised interfaces and the performance of these 
devices with individuals of varying physical abilities. 

INTRODUCTION 

The cl in ica l application of communication aids and other technical devices for the severely physically 
disabled is firmly based on the identification and implementation of an appropriate interface. The application 
of technology to accommodate the physica l limitations of a disabled person requires that the existing 
controllable physica l abi lities be used as broadly as possible. The selection of an appropriate interface 
certainly plays a determining role in the choice of communication aids and, furthermore, will allow the 
individual the ability to interact with that device as flexibly as possible. 

This paper is directed at the w ide ra nge of interfaces and interfacing techniques now available. While 
1 will attempt to describe as many interfac ing schemes as possible and point the reader in the direction 
of sources of addit iona l information and products, it is impossible to include every source. I have tried 
to select examples of interfaces for discussion and trust that the readers will be aware that there are 
undoubtedly many more resources available in their own communities. 

SYSTEM CAPACITY AND OTHER LIM ITATIONS 

Before fully discussing interfaces as they are concerned with disabled individuals, we may wish to concern 
ourselves with a more general app lication of human interfaces. The use of residual muscular control of 
a disabled person to operate a device is not conceptuall y different from mechanical interfacing that is 
used by everyone else in society. We all continually use interfaces that range in complexity from electric 
light switches to typewrite r keyboards. That level of complexity is determined by a combination of the 
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requirements of the task and our physical l imitiation. While we could operate a techn ically more 
sophisticated light switch, there would be little need to do so . In contrast, however, we would all benefit 
from a typing device that allowed us to produce printed text at speech rates. Our physical and neurological 
limitations appear to have l imited us to typewriters that have a number of keys that are pushed by our 
ten fingers (In my own case that actually reduces to two fingers and an occasional thumb) with resultant 
typing rates that rarely exceed 100 words per minute. 

In the case of the typewriter, the system perfo rmance is limited by the ability of the human operator to 
coordinate his motor functions to be able to convey thoughts to print . The system capacity of approximately 
100 words per minute is determined by the ability of the operator to interface w ith the device. This is 
not to say that the system capacity cannot be increased. Alternative keyboard arrangements such as 
that proposed by Dvorak can provide increases in typing rate. Professor Alan Newell's work at the University 
of Dundee in Scotland proposes that the interface be altered from one key stroke per letter to multiple 
simultaneous keystrokes. The use of the Palantype transcription system offers performance at verbatim 
rates. The unrealized dream of unlimited voice recognition may offer still more flexible input by eliminating 
the manual interface altogether. 

The importance of thi s discussion is that the selection and use of interfaces affects each of us in many 
common things we do. Many of our tasks, like switching on the light, do not approach the system capacity 
and we do not sense any limitation. Other tasks, including typin& can reach the bounds of ability to operate 
the system and resu lt in a limitation of performance. In those instances where we are limited by the 
"bottleneck" of the interlace it may be possible to alter the interface or even replace it, and increase 
performance. 

INTERFACE IN COMMUNICATION AIDS 

This concept of the interface as a "bottleneck" is easily extended into the realm of communication aids. 
The physical limitations that resu lt from a disability has the effect of lowering the individual's system capacity, 
then we can understand that many more tasks are bound by its limits. It is this effect that we perceive 
as a handicap. 

It is our goal to improve the system capacity by choosing appropriate interfaces that avoid or minimize 
the "bottlenecks". 

PHYSICAL CONTACT INTERFACES 

When one is looking to determine an interface for a communication aid, the logica l fi rst step is to consider 
mechanical or physical contact. This may take the form of a single switch or a keyboard. The complexity 
of the inte rface wi ll depend upon the physica l abilities of the client. 

We are fortunate to have a wide range of mechanical interfaces available to us. If we are con sidering a 
single switch input we can find a large offe ring of spec ialized switches provided by the man ufacturers 
of communication aids. In the U.S. both the Prentke-Romich Company and Zygo Industries have extensive 
catalogues of interfaces. Other countries have simi lar situations w ith Tash in Canada, and Possum in the 
U.K. as examples. 

Another venue of approach is through the customization of interfaces . A number of centers have developed 
considerable expertise in const ructing speciali sed interfaces that are assembled from commercially available 
components. Our laboratory has offered a short course entitled "Indigenous back yard". The course has 
been adopted by the Rehabi litation Engineering Society of North America as one of the instructional courses 
at its annual meeting. The course attempts to demystify the use of sw itches and other such hardware that 
is available from loca l electronics hobbyist stores. 

MORE COMPLEX INTERFACES 

Mechanical interfaces are available in much more complex forms as well. Fortunately, the commercial 
industry associated with the computers has provided us with a large assortment of exciting possibilities. 
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It was not too long ago that the keyboard of a typewriter or computer terminal was difficult to use simply 
because it was attached to the computer and could not be properly positioned for use by a disabled person. 
Led by IBM, the computer industry is moving toward totally adopting the detached keyboard . While this 
remain s a device that is intended to be used with ten fingers, the fl exibi lity it offers for easy relocation 
for use w ith a head stick or one finger is of great benefit to many disabled people. 

Other interesting keyboards have been introduced that do not have the inflexi bility associated with the 
standard QWERTY arrangement. The Power Pad by Chalk Board offers a 12 by 12 inch surface that is 
touch sensitive. The su rface is uniformly sensitive with 0. 1 inch resolution. This makes it possible to define 
the size, shape, and location of the keys to meet the abi lities and needs of the user. The Power Pad is 
sold in the US with interfaces for the Commodore 64, Apple 11 , and IBM PC microcomputers. The layout 
of the targets is defined in software thus allowing the same device to be used by different users who have 
different needs. 

Although they may employ different technologies, similar kinds of keyboards are becoming readi ly available. 
The Concept Keyboard, available in the UK for the BBC microcomputer, is particularily impressive. The 
Keyport from the US is a similar device that interfaces to the IBM Pc. It has the advanced feature of being 
able to replace the function of the computer keyboard. Through manufacturer provided software, the user 
defines the layout of keys on the keyboard . There is con siderable flexibility in defining a key to represent 
a single letter or a string of characters. 

There are also new materials that can be used to cover the screen of the video monitor and respond to 
the touch of a finger. There are many advantages to this . One of the prime uses is providing the user with 
more direct interadion with the communication program. The messages represented by the targets can 
be altered from the software. There are, of course, limitatio ns to this concept . The bulkiness of a video 
monitor limits its placement, and consequently limits the user's access to the touch sensitive area. 

NONCONT ACT INTERFACES 

In many instances, the disabled ind ividual cannot apply sufficient force to activate a mechan ical switch. 
A wide range of alternative input schemes have been devised to overcome th is problem. 

The ori gina l Autocom resea rch done by Vanderheiden at the Trace Centre at the University of Wisconsin 
exploited the range of motion of the aid user whi le el iminating the need for mechanical activation force. 
The device employed small magnetic proximity swi:ches imbedded beneath the letters and words on the 
target board. The user made a selection by sliding a magnet over the desired message. The Prentke-Romich 
company uses an optical system to accomplish essentially the same task . The Express line of communication 
aids, as well as the Express software for the Touchtalker, uses a series of multiplexed light-emitting diodes 
that are detected by a photo-receptor in a hand (or head stick) held wand. 

OPTICAL LONG RANGE LIGHT POINTERS 

There is also a class of interlaces that allow for remote selection of items on a target board. These include 
optically based selection systems that permit the user to point to a target board from nearly a meter away. 
This would be particularly important in the case of an individual who has insufficient range of motion 
to physically reach the extremes of a keyboard or target board. The light spot Operated Typewriter 
developed by Soede and Stassen at the Delft University of Technology in the Netherlands uses a focused 
light source that can be mounted on the head and aimed at targets on a keyboard . Each target is equ ipped 
with a photo-receptor that detects the presence of the light from the source. An alternate use of the Prentke
Romich Express allows its optica l sensor to be used at a d istance of approximately one meter from the 
keyboard in order to provide a similar operating featu re. 

Several other devices take advantage of the raster scan of a video monitor to allow for long range optical 
pointing. The standard television draws a video frame on the screen in 1/30 second. The TV uses an electron 
beam that energizes the phosphor inside the pid ure tube wherever a bright spot is called for in the frame. 
When a particular spot or pixel is energized there is a momentary peak in intensity at that spot . Since 
the process is accomplished very rapidly, the human eye does not detect the peak but only sees the relatively 
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constant glow of the spot. A long range optical head point uses an electronic photo-sensor that is able 
to detect that bright flash . The presence of the flash, synchronised with the position of the electron beam, 
allows the computer to determine where on the monitor the photo sensor is aimed. The Photonic Wand 
manufactured in Chester in the UK is such a device. It is designed to work with the BBC microcomputer 
and is available with software for education and communication . 

There are also a number of other technologies that have the potential for adding to the clinical interface 
repertoire. As a spin-off from military research and development, Polhemus Navigation Systems of 
Colchester, Vermont in the US, has produced an electromagnetic long range pointer. The Space-Syn
Com allows the user to accurately point to a microcomputer screen using head movements that are detected 
by the View Control System from Personics in Concord, Massachussetts. This device uses ultrasonic ranging 
to determine the location and orientation of the head. The View Control System provides control of the 
cursor on the screen of the IBM PC and the Apple Macintosh microcomputers. 

OCULAR INTERFACES 

The use of ocular pointing has been the goal of a number of research projects on several continents . The 
attraction of using eye movements as an input for a communication aid stems from the cl inical observation 
that these movements are often less impaired than are the movements of the limbs or head. 

Simple eye switches have been made operationa l as part of the Speech pac system in the US and in 
prototype form by Possum Ltd. in the UK. These use a low power infra-red (invisible) light source that 
is aimed at the eye. A photo-receptor se nSeS the l ight that is reflected from the surface of the eye. If the 
eye is oriented so that the light reflects from the sclera, or white portion, more energy is reflected than 
when the dark iris, or pupil, absorbs more of the light. The source and sensor are usually mounted on 
an eyeglass frame and aimed at the sclera. The USer looks toward the sensor in order to activate the switch. 
The output of the optica l switch can be used as an input to any communication aid or the microcomputer 
that would ordinarily be triggered by a single mechanical switch. 

More extensive use of ocular controls holds the promise of direct typing via eyegaZe. Many individuals 
whose head control is not sufficiently stable to use a head pointing device can mainta in extremely good 
eye fixation on a target. Techniques for transduci ng ocula r position are well established. They typically 
involve a camera based system that monitors the location of the cornea! reflection. This gives a measure 
of the rotation of the eye within its socket. Accomodation of head movements is often done by combining 
the sensing of the corneal reflection with the detection of the center of the pupil. Th is gives a measure 
of the line of gaze. Such techniques are now commercia li zed in the Cedric system from Australia, and 
the Eyetyper from Pittsburgh, Pennsylvania in the US 

This pupil center-cornea! reflection method has the advantage that all sensing is done remotely and requires 
that the user wear little or no equipment. Jt does have the disadvantage of having a limited resolution, 
allowing targets to be represented only on the screen of the microcomputer. 

An approach that has the potential to allow wider access to targets uses a miniature camera worn on the 
head to detect corneal reflection in conjunction with a seperate head orientation sensor (ultrasonic or 
electromagnetic). This is being 'pursued by Patrick Demasco in our laboratory at Tufts as well as by I.H. 
ten Kate at the Delft University of Technology. 

While the technology exists for the detection of ocular movements the equipment remains very expensive. 
There is a need for continued research into the man-machine considerations aSSOCiated with this potentially 
powerful interface. Issues such as vocabulary organisation, calibration and communication rate will require 
considerable attention. 

SPEECH INPUT 

The use of speech as an interface may seem somewhat contradictory when we are concerned with nonvocal 
clients. There is, however, good reason to consider this channel. Individua ls who are considered to be 
nonvocal may often have the ability to produce controllable sound that may not be recognized as speech 
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but may be acoustically consistent. Major advances in speech recogn ition equipment has made it possible 
to obtain high quality recognition at reasonable prices. 

Several years ago we evaJauated a young man who could produce the phonat ion schwa or "uh" and 
the biJabeJ "b" (adually a kissing-like sound~ He could also combine them into "buh". With these three 
sounds it was possible to devise a simple encoded communication system that was faster than any method 
that would have been operated by physical contact. That equipment had to be specially designed for that 
client. Today, the same technique cou ld be easi ly used on a speech recogniser that works with a 
microcomputer. In the U.S. speech recognition boards are avai lable for ISM and Apple computers. 

Since speech recognizers have the ability to store at teast 32 (and often close to 100) words, it is possible 
to consider that a user with severe dysarthria can have many discrete inputs. The recognizer does not 
require that the sounds actually be English words. They only need to be consistent. 

If 27 unique sounds can be made, then the user can potentially have a voice activated typewriter. Our 
preliminary evaluation of this shows that the typing rate for this method is approximately the same as typing 
with one fi nger or a mouth stick. 

SYSTEM IMPROVEMENTS TO COORDINATE WITH INTERFACES 

There is a point where a limit on user-interface performance will be reached. Once the final interface 
has been determined additional communication rate improvements can be real ized by altering the operation 
of the communication system to maximise the user's inputs. 

SUMMARY 

Scanning is the slowest of the most common nonvocal communication techn iques, since all selections 
must be made through the single switch input. This bottleneck limits practica l communication rates for 
spelling to approximately 5 words per minute. Improvements in the scanning method have been introduced 
that allow the rate to be nearly doubled. These take advantage of the statistical nature of the English language 
in minimizing the time it takes to spell a word. Sheri Hunnicut at the Royal Institute of Technology in 
Stockholm, Craig Heckathorne at Northwestern University in Chicago, and John Arnon at the University 
of Dundee have worked on systems that predict the completion of words based on letters already typed 
by the user. These word complet ion approaches are sl ightly different from letter prediction schemes under 
consideration at Tufts. These use transitional probabilities to predict the next character to fol low characters 
that have already been entered . 

KEYBOARD LAYOUTS 

Similar statistical improvements can be consi dered for optimizing the layouts of keybo'ards for single finger, 
head pointer, or long range light point input. The relative locations of alphabetic charaders can be arranged 
so as to minimize the travel distance to the next letter. Scot! Minneman of our laboratory has developed 
an algorithm that analyzes large bodies of text and determines a single keyboard arrangement that minimizes 
the t ravel distance of the finger. His early results show that distance reductions of nearly 50"10 are achieved. 
Future work will relate those distance measures to be actual typing time. 

HYBRID SYSTEMS 

A creative method of overcoming an interface bottleneck is to employ hybrid communication systems. 
An example of this is the WCP 2 wheelchair control alternative to the traditional joystick interface that 
is found on most electric wheelcha irs. It is specificialiy designed for individuals with cerebral pa lsy. 

The predecessor to the WCP 2 used four discrete switches to control the forwa rd-reverse and right-left 
functions of the chair. The WCP 2 adds a number of other featu res (horn, communication aid control, 
power on/off) which should each have their own switch. Realizing that the prospective users of the device 
may be limited in terms of their interface possibilities, the deSigners incorporated a hybrid control. Important 
functions (di rectional control) were prOVided with their own individual switches wh ile less important or 
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less time dependent functions can be controlled with only 5 switches_ This represents a tradl?Off that results 
in superior performance than a system that requires 10 switches, or places all 10 functions under the control 
of a scanner. 

CONCLUSION/FUTURE 

I began this paper by stressing the importance of the determination of an appropriate interface for use 
in a communication system. No other part of the clinical evaluation will have such an important impact 
on the potential success of the client in using a communication aid. 

There have been major advances in the use of commercially available interfaces as well as impressive 
research related to developing new products specifically for the disabled. These will undoubted ly continue . 

A further encouraging sign for the future is the growing interest in improving the methods and decision 
making processes related to clinical evaluations for interfaces. Cheryl Trepagneir at Tufts and Michael Rosen 
of MIT in Boston as well as Robert Damper at the University of Southampton have turned their attention 
toward refining the tools with which clinicians can make decisions about the presc ription of communication 
devices. This kind of work will play a large role in improving the general quality of service delivery. 

Finally, the growing interest of clinicians, physicians, family members, disabled consumers and engineers 
will maintain the creative input that is vital to this field. It is from here that the successes have come and 
also where the future lies. 
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PLEASE GIVE M E A SEAT - I HAVE SOMETHING TO SAY! 

AN DREW BROWN 

The Author is an electronics engineer and is Deputy Technical Director at the Rehabilitation 
Engineering Unit, Chaifey Heritage Hospital. 

ABSTRACT 

For those severely physically handicapped people who spend the major part of their waking time in a 
wheelchair, few would disagree that a stable, fundional and comfortable seating posture is essential. 

Correct seating can be achieved with a range of equipment, but this must be selected and applied as 
appropriate to the total needs of the patient, and not just communication. 

This presentation will describe some of the equipment and principles used in the assessment and prescription 
of seating systems for physi cally disabled chi ldre n a nd attempt to put these in the context of thei r 
communication requirements. 

INTRODUCTION 

For those severely physical ly hand icapped people who spend the major part of thei r waking time in a 
wheelchair, few wou ld disagree that a stable, functional and comfortable seating postu re is essential. 

What is less obvious, and frequently poorly recogn ised, is that their physical performance and potential 
are also intimately associated w ith this, particularly for those who cannot speak and need to rely on some 
form of communication aid which may be operated by some sort of externa l user switch. Poor posture 
restricts ability, and since chi ldren develop through experience, il can also retard their development. For 
children who have not learned or experienced postura l stability, their ability to concentrate on tasks such 
as school work and communication can be severely impaired. This is because they may have to apply 
a continuous conscious effort to sitting as a resu lt of inadequate external postural support. For conditions 
such as cerebral pa lsy, there is also a need to inhibit undesirable movement patterns and reflexes to 
encourage maximum function . 

Correct seating can be achieved with a range of equipment, but this must be selected and applied as 
appropriate to the tota l needs of the patient, and not just communication. Care shou ld also be taken to 
ensure that the seating system provided does not in itself produce other problems such as the development 
of pressure sores or long term postural deformities. These cou ld result from the system merely 
accommodating a bad posture without attempting 10 contain or improve it. A thorough understanding 
of the principles and procedures necessary for the provision of appropriate seating systems is therefore 
essential. 

Postural correction in some cases is a multi-stage process which may take several years to achieve. Closely 
associated w ith a physical postural correction by external means such as bracing, padd ing and the provision 
of a supportive seat is the element of trai ni ng necessary to encourage a child to attempt to correct and 
maintain his own posture where possible. Th is tra ining should take place in a st ructured and disciplined 
way, and should not occur at the same time as the child is engaged in some other learn ing process, such 
as in the school classroom for example, since the child is un likely to be able to achieve the necessary 
physical and intellectual effort demanded by either task. 

There is therefore a need for a tota l assessment of the person's capabilities and needs, and there is seldom 
a simple or single answer to the problem. The final solution is almost always attained through compromise, 
so there is a requirement that all of the disciplines concerned in the care and treatment of the patient 
be involved in the assessment and decision making process . The fi na l seating system w ill resu lt from a 
balance of a number of factors, including whether or not the seat is acceptab le to the patient in te rms 
of his comfort and his functional abil ity, and whether or not there is parental acceptance of the system 
supplied. 
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This presentation will attempt to describe some of the equipment and principles used in the assessment 
and prescription of seating systems for physically disabled ch ildren, and will also try to put these in the 
context of their commun ication requirements. 

GENERAL PRINCIPLES OF SEATING PROVISION 

Seats and seating systems are needed to 

1. Distribute pressure to minimise loca l areas of high pressure which could lead to tissue trauma (pressure 
sores). 

2. Redi stribute pressure to more appropriate loading sites (e .g. offload ischia l tuberosities or sacrum) 

3. Provide pressure relief (possibly down to zero) at sites where trauma has already occurred. 

4. Provide postural support. This has particular relevance for the user of microcomputer systems and some 
communication aids. 

The patient must have sufficient support and control of head attitude to enable him to see a display screen, 
as well as functiona l control over a keyboard or user switches. 

PRESSURE DISTRIBUTION 

Tissue trauma is caused by pressure and sheer forces, whi ch occlude local blood supply, and microclimate 
(including temperature and humidity) which affect the properties of the skin and local metabolism. (e.g. 
1 degree temperature rise leads to 10% increase in metabolic rate, which requires higher blood flow, 
but if the blood supply is occluded by pressure and sheer forces, then tissue death results. Wet skin is 
weaker than dry skin, so if there is excessive sweating, or if urine is present, breakdown is more likely). 

The materials and methods used in seats, cushions and their coverings have a dramatic effect on both 
pressure distribution and microclimate, and should be chosen w ith appropriate compromises regarding 
effective pressure distri bution and the way in which cushion foams and covers might affect temperature 
and relative humidity. (Platilon and Terry Towelling cushion covers, for example provide flexible surfaces 
which do not modify the characteristics of the cushion, and also provide permeability to moisture and 
air. Inelastic covers can lead to unacceptable distortion of the pressure distribut ion characteristics of a 
cush ion with consequent trauma). 

In order to provide postural stability, a wedge shaped cu shion can be used to discourage hip extensor 
spasms, the angle of the wedge being chosen to make the femur horizontal. The wedge should extend 
no further back than the gluteal crease, however, as the pelvis shou ld be on a horizontal surface to prevent 
posterior rotation and sacral sitting which could lead to the development of sacral pressure sores and spinal 
deformities. Dependent on the patient's size and leg length, an increase in cushion thickness between 
the gluteal crease and the back of the knee of about 2' is usually appropriate to provide a 90 degree 
sitting angle. 

REDISTRIBUTION AND RELIEF OF PRESSURE 

These are usually considered together and are applicable mainly to paraplegics, and to quad raplegics in 
some cases. For these patients, which include those With Spina Bifida, areas other than the Ischial tuberOSities, 
such as the back of the thighs and the trochanteric shelf are more appropriate for load supporting. The 
ischia l tube rosity loading should be reduced to below 10 mm. Hg., and 10 zero if there is trauma present, 
and the sac rum should also be tota lly relieved. 

All load su rfaces shou ld be horizontal, to prevent sheer forces being int roduced, and this requires a foam 
with an indentation hardness of 350-400 Newtons, a property unattainable in standard foams. High density 
chip foam (6 lb.lcu.ft.) does, however provide the requ ired support. Pressure distribution and relief is 
obtained by contouring the cushion as necessary, and for patients with no pelvic obliquity standard cushions 
are commercial ly avai lable. 
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In other cases, one ischial tuberosity supports the majori ty of the load, and cushions have to be specially 
made by an iterative process of manual pu lpation and excavation followed by the use of pressure transducers 
to ensure that no area is subjected to excessive loading. Whe re it is necessary for com plete clearance, 
such as at th e site of a pressure sore, the excavatio n is made deeper. If reactive hyperaemia, greater than 
about 30 minutes duration, is observed, then re-contouring is necessary. The bottom of the cush ion should 
also be contoured to match any ham mocking of the wh eelchair seat to e nsu re that the su pport surfaces 
are kept horizontal. Fina lly, it is essential to inform staff as to the correct orientation and use of the cushion 
in a wheelchair to avoid incorrect pressure distri butions being imposed . 

POSTURAL SUPPORT 

In many cases this can be provided by simple adaptations and additions to the patient' s standard wheelchair, 
but it is most important that the problem is approached correctly. 

All trunk support comes initially from the pelv is, so it is essential to ensure that this is established and 
orientated as correctly as possible at the outset. A pelvic strap can be used to hold a patient into a wheelchair, 
and hip abduction provides a w ide sitting base for maximal stability. In some cases a pommel or lateral 
thigh straps can be used to achieve this. A ramped cush ion is used to provide the appropriate pelvic sitting 
angle. Pelvic straps, and any mounted higher up to support the trunk shou ld be mounted inboard ofthe 
wheelchair frame to prevent lateral movement. and these straps can be undone during training sessions. 
Any shoulder straps provided shou ld be attached to anchor po ints higher. rather than behind or below 
the shoulder, to prevent anterior co llapse. 

Where back support is necessary, a curved back rest perhaps made of t imber lined w ith foam, provides 
a surface against which th e patient can be pulled using appropriate harnessing. 

The problems of wind swept hips, leading to eventua l hip dislocati on can be checked, or at least delayed, 
in young children using the method fi rst employed by Dav id Scrutton in London. Surgery may however 
be necessary when the child gets o lder. This involves applying a force system to improve symmetry (as 
long as one hip is in good conditio n) , combined w ith a possible exte rnal rotation of the dislocating hip 
if appropriate . 

The steps involved are: 

(1) Apply a latera l force to move the pelvis ac ross towards th e "good" side. 

(2) Apply a backward force through the femur to the hip on the "good" side. 

(3) App ly abduct ion to the bad leg to remove adduction . 

(4) If necessary. the "bad" hip can be additiona lly externally rotated by appropriate positioning of the 
foot on the wheelchair footplate. 

This procedure can normally be achieved successful ly in an Orthokinetic Travelling Chair in younger 
child ren. We have also attempted to correct windswept hips in children as o ld as 14 years using a timer 
'box' seat, but it was found that the corrective forces necessary were too high to be tolerated, and the 
technician is unlikely to be successful in chi ldren o lder than 9-11 years. 

The load on the hip strap can be reduced through the use of knee blocks on both legs, but this tends 
to accommodate the deformity, rat her than to correct it. 

Once the hips have been stabi li sed, attention can be focussed on postural support higher up the trunk. 

Where lateral supports are used to attempt to correct or accommodate spinal deformities, it is most important 
to ensure that the forces are applied appropriately and correctly. A three force system would be used to 
apply a load to the spine to correct a curvature, but the supports shou ld be aligned w ith anatomical profiles 
so that the rib cage is partly supported and not distorted . Spherical Thoracic Supports (S.T.S.) marketed 
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by Otto Back are available for this purpose, and can swing away to the side when not in use. These are 
not always suitable, particularly for some wheelchairs where the vertical tubes on the back rest are covered 
with canvas and therefore inaccessible. 

COMMONLY USED METHODS OF SEATING 

We have developed a range of postural support equipment at Chailey to accommodate the needs of the 
variety of patients we have. 

(T) Box Insert Seats for wheelcha irs contain various grades of foam of differing contours for support, 
combined w ith appropriate harnessing to induce hip flex ion. A pelvic back pad provides stability 
for the pelvis, since the children seated in this way do not have a lumbar lordosis. 

In cases where the child has been seated badly for a long period, the route to an effective and functional 
seating position is a long-term multistage process. The process involves giving the child experience 
of a good sitting position which can be maintained whi le he learns to adopt it. It is therefore as much 
a teaching aid as a therapeutic device. During this process, it may also be necessary to provide two 
seating systems; one for use in school, and one to assist in postural training. 

Some of these padded insert systems can be very complicated, involving lateral support, a pelvic 
strap and knee blocks. They provide a better alternative than intimately moulded seats in many cases 
because they allow room for improvement while still providing necessary support . 

(2) Moulded Seating Systems are available in a variety of forms . They are usually contoured to fit closely 
to the ch ild's anatomical shape, although there are some variat ions. The Derby moulded seat is 
provided by a number of contractors, and A.B.5. plastic moulded seats are made at Chailey Heritage. 
These are made by a two stage vacuum forming process using a plaster of Paris cast of the child 
taken using a vacuum consolidation casting process. A number of bags filled with polystyrene beads 
are used at Chailey Heritage to allow independent adjustment of the different support surfaces during 
casting. 

For bony or very deformed cerebral palsied children it is necessary to reduce the load on the ischial 
tuberosities and hip joints, and a Temper Foam pad of appropriate grade is incorporated into the base 
of the seat to accommodate bony prominences and transfer some of the load to the back of the thighs . 
The rest of the seat provides the necessary postural support . For muscu lar dystrophy patients, a Temper 
Foam cushion occupies the entire base of the seat. 

The Burnett support system consists of evacuated bead bags on ly and can be adjusted when necessary 
by reintroducing air, modifying the shape and re-evacuating (cost about £100). 

Bead and glue systems operate on the same principle, but once the glue has set, modifi cations can only 
be periormed by injecting a solvent or carving the final seat as appropriate. The time allowed for positioning 
the patient in the seat is of the order of one hour before the glue sets, and in many situations this may 
not be enough. 

Seats can also be made using Hexcelite (which is a fherm op lastic open weave bandage). This is softened 
in hot water (80 to 100 degrees CelSius) and laid over a cast of the patient. Reinforcing layers are added 
to the outside of the seat to provide the required strength and rigidity. These seats because of their open 
weave provide good ventilation. 

The Chailey Orthogona l Moulded Seat has evolved from the hypothesis that children in conventional 
moulded seats tend to slide down into a sacral si tting position because of the weight of the trunk and 
the contour of the seat around the child' s buttocks. Attempts to prevent this usually involve a very tight 
pelvic strap to increase friction, or the use of knee blocks to provide an opposing force. In cerebra l palsied 
children , these forces are generally too high to be tolerated . 

If a horizontal sitting surface is provided to support the body weight, the component of force which causes 
the child to slide forward is removed, and the pelvic strap can then be used merely to hold the child ioto 
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the seal. A ramped cushion extending forwards from the gluteal crease keeps the femur horizontal. Knee 
blocks can also be used if appropriate. Extensor spasm is counteracted by attempting to sit the child as 
upright as possible without inducing too much hip flex ion to cause the child to slump forwards. 

Normal ch ildren can adopt a free sitting posture from the age of 6 months, and usually begin to develop 
a lumber lordosis al this stage. Children who require postural support in sitting do not reach this stage 
and are the refore unlikely to have developed a lumbar lordosi s. Attempts to induce it usua lly result in 
total hip flexion instead. A small pad, reaching no higher than the level of LS/S1, just at the top of the 
sacrum (any higher will push the child forward into flexion) can be used to "fill the gap" between the 
child and a vertical back rest, allowing the centre of gravity of the trunk to be positioned over the ischial 
tuberosities. The pad usually consists of a right angled piece of wood lined with foam on a flat sitting base. 
The width is a little less than the child's pelvis, so that the buttocks can be contained by the seat padding. 
During casting, the pelvic stability provided by the flat base allows the child to be much more relaxed 
than would otherwise be the case, and pelvic symmetry can be obtained immediately. In this situation 
the casting process is also much quicker and easier. 

Th is type of moulded seat facilitates better postural control, this being provided by the orthogona l (right 
angled) base, and the back rest does not tend to push the child fOf\vard into total fl ex ion. It also allows 
room for improvement and postural training. By putting the seat on a ti lting base, it is possible to provide 
two seating positions: one for comfort and relaxation when it is tilted backwards, and one for functional 
activities when it is upright. 

PADDED WHEELCHAIR INSERTS 

The vacuum forming and casting techniques used in the production of moulded seats can also be used 
in the production of padded wheelchair inserts where the intimate fit of the moulded seat is not necessary. 

Wheelchair trays are also supplied as part oi the seating process, and can and should be regarded as an 
integral part of the postural support system. 

Orthotics is also combined with seating where appropriate, with the Orthotist supplying such equ ipment 
as spina l jackets to correct scoliosis, while the padded wheelchair insert provides the postural support 
required . 

The Shapeable Matrix is another seating system devised by Dr. Steve Cousins at Roehampton, and which 
allows for shape adjustment at any stage. Covers in a va riety of forms are also available, and all of the 
techn iques mentioned above can be applied to it. It does however consist of a la rge number of independently 
adjustab le elements, which can make it rather cumbersome to use, especially if some of the clamps on 
these work loose or wear. 

The Chailey Adjustable Postural Support (C.A.P.S. Seat) is a modular wheelchair insert developed as part 
of a D.HS.S. funded research project. 

A major problem with all of the seat ing systems mentioned above is that specialist technica l support and 
workshop fac ilities are requ ired in assessment, prescription, fitting and adjustment. The C.A.P.$. seat is 
intended to give the therapist a means of providing and fitting a seating system with a mi nimum number 
of tools, and in the normal therapy environment. 21 of th ese have been made as part of a national trial 
which should be completed by March 1986, and the final system should be commercially available within 
the next two years. (Target cost £200). 

The system can be fitted to all sizes of wheelchai r, and provides: 

(1) A pommel adjustable in width and symmetry. (Adduction pads are also possible but have not been 
included at this stage). 

(2) Lateral supports wh ich are independently adjustable in height, width and orientation by means of 
a single bolt. Any requi red number can be fined, the standard figure being three on each side. 
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(3) Removable arm rests with adjustable height replace those normally fitted so that these can form an 
integral part of the seat. The arm rest also provides a tray mounting point, so this can also be adjusted 
to provide the correct working height. 

(4) The back rest is adjustable in angle + /- 10 degrees from the vertical (for positioning during fitting 
and not as a method of reclining). The seat angle is changed by adjusting the angle of the ramped 
cushion on the flat base of the chair which extends fOrNa rd from the gluteal crease . 

(5) Single or double footrests adjustable in height are also provided. 

(6) There is provision for the fitting of an electric wheelchair control either central ly or offset to left or 
right. The central control is part of the pommel assembly and is easi ly removed when the chi ld is 
transferred to or from the seat. Left or right hand controls are by means of a spare armrest to which 
a standard control box can be fitted. 

Although the system has been des igned to be easily fitted by treati ng therapists, the fitting process cou ld 
also be carried out as part of the service offered by suppliers, while still allowing the therapist to make 
adjustments where necessary. 

We have also used the Mandel (Balans) method of seating on occasion. This induces hip extension and 
can provide an effective and functional posture if the work surface is also arranged to accommodate it. 
For example, when seating an Ataxic Chi ld, we provided a 15 degree fOrNard tilt on the sitting surface, 
and also inclined his electric typewriter toward s him at 15 degrees. [t was felt that if the child tended to 
use that type of postura! stance naturally the seat would help, but that it would be difficu lt to induce it 
otherNise. 
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THE JUMP FROM LANGUAGE BOARDS TO ElECTRONIC/COMPUTERISED DEVICES; 
SOME CRITICAL TRAINING ISSUES 

ARlENE W . KRAAT 
The Author is coordinator of the Augmentative Communication Center at Queen's College, 
City University of New York . She is both a practitioner and teacher of augmentative 
communication and has written extensively on this subject. 

ABSTRACT 

Children and adu lts with developmental disabilities are rapidly being moved from language boards and 
charts to computerized communication devices. This transition is often viewed purely as a techn ica l one 
with post-device training focusing on new techniques and operations. It is the case, however, that 
computerized devices markedly alter the communication possibilities for the user through output modes, 
language storage capabilities, and rate potentials. These, in turn, allow the device user more scope in 
choosing whom to speak with, and when, where and how he may do so. As many augmented speakers 
may not have the experience and skills necessary to use these communication options, specific training 
may be needed to optimise that technology. 

THE TRANSITION 

In the excitement of recent advances In communication technology, we have rapidly been moving 
nonspeaking ch ildren and adu lts from alphabet and language boards, Etrans, and scanning charts to high 
technology devices. Frequently, the person receiving the new computerized device has demonstrated 
relatively good interaction and language ski lls when using a manual or non-e lectronic communication 
system. This t ransition is often seen as a purely technical one because the user must learn the necessary 
technical and operationa l skills required to use the communication device. Examples of these ski lls are 
acqu iring the ability to use a row-column scanning technique, change levels, program material into the 
device memory, correct errors, turn synthetic speech on and off, or alter text input for appropriate 
pronunciation. Once this has been accomplished, and the vocabulary that was ava ilable on the language 
bdard has been moved over to the computerized devicc, training in language development and use often 
continues in the same manner that was on-going before the introduction of the new communication device. 
In the tran sition process, the manual communication device is often removed. 

The provision of a sophisticated technical device is also often accompanied by mu ltiple expectations for 
the augmented speaker. A frequent assumption is that once the person finally has access to independent 
communication and multiple outputs such as synthetic speech, he or she will be able, at last, to communicate 
dirct ly and effectively with families, peers, and strangers. 

We have gradually begun to realize that this transition is not simp ly a techn ica l one, w ith the mapping 
of former vocabulary and training goals. We have also found our expectations to be unrealistic. I wou ld 
li ke to share with you some of our initial understanding of the complexity of this transition, the intervention 
differences that need to be recognized, and the levels of interaction that might be achieved through current 
technology. 

HOW HIGH TECHNOLOGY DEVICES ALTER COMMUNICATION POSSIBIliTIES AND TRAINING NEEDS 

Obviously, a w ide spectrum of computerized communication devices ex ist on the market. In terms of 
communication potentials, these devices differ with regard to the rate at w hich communication can be 
exchanged, the type and amount of language material that can be programmed and stored, and the mediums 
through which that communication is transferred . For the purposes of the discussion, let us examine the 
transition of a child from a 300 + sight word language board to a device qu ite typical of current 
augmentative technology, one that has a Jarge programmable memory for language - mu ltiple levels with 
whole sentence or multiple sentence storage capacities per cell, and one that embeds multiple 
communication modes - a visual display, hard copy printer, and synthetic speech using text to speech rules. 
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CONVERSATION SKILLS 

Let us begin by examining a typical interaction pattern for this child using a language board and how this 
patte rn potentia lly can change with the introduction of a device with multiple commu nication modes. 
In using a di rect selection, sight word board , this child is unable to communicate unless he first gets the 
attention of a partner, and then gets that person to physically come to him to visually note his communication 
word by word. What that usually means is that this child can only linguistically communicate when someone 
who knows his system, is physically able, can read, and wi ll take the time to come to his side. This is 
typically a caregiver, teacher, or fam ily member. Th is 'permission' is also ever present in conversing with 
the language board in an on-going conversation. For this ch ild to enter a comment or make a statement, 
he must first get the attention and then the co-partici pati on of his partner, whether it be communicating 
with that partner or interacting w ith a group. In group interaction, the partner receiving the communication 
usually acts as interpreter and decides how and when to introduce the child' s contribution to the group. 

Given independent output, that is, the ability to construct and deliver messages and utterances on his 
own, the conve rsati onal possibilities for this child marked ly increase. He can attempt to talk to anyone, 
anywhere, anytime. That includes people across the room, strangers, and his physica lly disabled peers. 
He can also engage in on-going group discussions on a va riety of subjects. In this case, technology has 
opened the doors to conve rsing independently with a w ide variety of people in multiple situations. 

What often goes unrecognised is that this child has not had the experiences, nor developed the 
conversational skills and abilities necessary to be ab le to do th is. He on ly has the potentia l to do so . Let' s 
briefly look at some of the conversational and language skills he now needs to develop competence in : 

1. The ability to adapt his language use and style to a wide variety o f partners. 

Previous ly, communication was predominantly with his housemother and teacher·. He now can 
independent ly converse w ith persons who have less shared information with him; his social peers; 
st rangers who have no orientation to augmentative system s or augmented speakers. Each of these 
situations requires a part icu lar communicative style and language use quite unlike his fam iliar 
interactions with a ca regiver and teacher. 

2. Knowledge o f when to talk, and when not to talk. 
Conversational discourse has mu ltiple ru les for when a person can or shou ld take a conversational 
turn, and how and when to interrupt. Given independence in communicati on and the use of a speech 
synthesizer, the technical device user needs to understand these rules and gain experience in how 
to accomplish these exchanges under a variety of circumstances. Previously, the communication 
partner determined most of these conversationa l "moves" for him. 

3. An understanding of how to communica te linguistically from a distance, when the potential "partner's" 
visual attention is not present, and at points in the conversation , without being ~iven permission. 

In the interact ion patterns with a manual board, a partner's physica l presence and vi sual attention 
serves as the basis for when utterances can be made. Given independent, synthetic speech output, 
the augmented speaker can begin or enter a conversation from a distance and w ithout the person 
looking. This is quite different from language board use, and requ ires a know ledge of how to use 
spoken and pri nted language to accomplish these very new discourse skills. 

4. An understanding of which mode to use, and when, for what effect. 

The aid user has a choice of turning the device off and pointing to language items, preparing material 
in adval")ce or const ructing it in the communication situation, using the visual display, thE printer, 
and/or synthetic speech to communicate in a speci fi c context (e.g. a particular li stener, proximate 
distance, type of utterance and content) . His pri or experience has on ly been with constructing an 
utterance, an item at a time, With his partner noting each se lection. Competent device use requires 
that he use the most effective mode available for a given situation. Appropriate mode strategy 
information is generally unknown to the user (Hards, 1978). 

5. An ability to communicate alone without the co·participation of a listener. 
In language board use, the partner often assists in co-constructing a message by repeating, elaborating, 
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and predicting on items indicated by the augmented speaker. Syntactically complete and unambiguous 
utterances may be required in many situations when communicating independently and through 
the avai lable technology modes such as print or speech. Again, this may require new skills and 
strategies from the person moving to a computerized device. 

6. How to prevent and repair new types of communication breakdowns. 

The device user is faced w ith numerous new communication difficulties in the interaction process 
such as, producing an utterance in synthetic speech and not having it understood; having a partner 
talk and change the subject while constructing a message; having a private message spoken loudly 
by the synthesizer. (Yoder and Kraat, 1983; Buzolich, 1984). These are not necessarily the types of 
communication breakdowns he experienced or learned to resolve in the use of the language board. 

7. How to react to the changed behaviours and role of partners. 

In using a language board, the partner is an ~ctive participant in the co-construction of utterances 
and they repeat and note each item as it is indicated. In computerized communication devices, this 
technical assistance is not often needed. There is often minimal language prediction, while there 
is also modification and expansion from the partner. The partner also moves from the role of assistant 
in getting the aided speaker's message known, to a more reactive ro le. 

LANGUAGE CONTENT AND LANGUAGE USE 

Most language boards are alphabet or word based. That is, each square or cell contains a single alphabet 
letter or word/symbol. The transition to a computerized device often alters the possibilities for language 
content and programming in severa l ways: (1) the total number of language items avai lable may multiply; 
(2) items may increase in length from a single word to a sentence or multi-sentences; (3) prestored sentences 
can be spoken at a rate dose to real-time speech; and (4) output modes may lend themselves to the inclusion 
of content and intentions that were not previously linguistically possible or effective . To retain the vocabulary 
and placement previously used on the language board, and to add on si ngle words as development 
continues, may not be the most effective use of this capabil ity. 

As a field, we are only beginning to explore sentence programming. At the present time, we are beginning 
to formu late ideas about what types of sentences to program, and examining how the use of rapid, complete 
utterances actually impacts on conversation and interaction. Several researchers have offered some 
beginning ideas about approaches to sentence selection . These include: (1 ) programming for efficiency 
(Beukelman and Yorkston, 1984; Beukelman and Yorkston, 1982) in which frequently constructed utterances 
are stored as one complete unit; (2) programming sentences which can fit a variety of situations to assist 
in maintaining quick participation and the flow of socia l conversation (Baker, 1982; ~oossens and Kraat, 
in press); (3) programming sentences that can qu ickly address many of the difficulties observed in the studies 
of interaction in augmented speakers (Beukelman, Yorkston, and Dowden, 1985; Goossens and Kraat, 
in press; Bolton and Dashiell, 1984); (4) programming utterances and communication acts that need rapid 
delivery to be effective (Yoder and Kraat, 1983; Goossens and Kraat, in press). For example, quick comments 
about on-go ing action (" Did you see that?"), or expressing certain types of humour; (5) multiple sentences 
conveying the same information, but that can fit a variety of listeners, situations and levels of formality 
and informality (Newei!, 1984); and (6) sentences which can be used to quickly convey the user's intellectual 
level and personality (Newe!i, 1984; Goossens and Kraat, in press) . 

Given the ability to rapid ly produce utterances through synthetic speech or print, alters what the aided 
speaker is able to say, when they can say it, and how. In using computerized devices with sentence 
programming, the augmented speaker again needs to acquire additional social and pragmatic abilities to 
effectively use this potential. Given his prior experience in using a word by word display on a language 
board, this new user of technology may have little idea of how to make time dependent statements or 
when to make them for a variety of language functions. In a!l li keli hood, he has also rarely spoken more 
than one utterance on a topic due to the time it takes to convey that intention. Increased speed opens 
up the opportun ity for multiple utterances per turn and greater topic development and extension. The 
aided speaker also faces a new dilemma - when to use rapid, presto red sentences, and when to construct 
a novel utterance from available words and spelling. 
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Synthetic speech, in particular, also provides new ways of expressing old communication functions and 
commands new uses of language. For example, an attention-getting buzzer or vocalization may have been 
used to secure attention during language board use. Given speech output, attention can be gained through 
a variety of forms (e.g. Papa, come here; Hey there, you; or by the production of the proposition itself). 
The use of addressee in communicating may now be easily accomplished and appropriate (e .g. Mom, 
do you think we can ... ?). 

If a developmentally disabled person is transferred to a computerized device from a language board with 
only technical training in device operatin& it is qu ite probable that he or she will retain and use the strategies 
for communication appropriate 10 language board use and capabilities. These strategies are not necessarily 
effective and appropriate for high technology devices. Without an awareness of the differences that exist 
and appropriate training, the person given the high technology device will under utilise the opportunities 
this device provides. The lack of experience and train ing in how to accomplish these new communication 
acts and exchanges will be obvious. 

HOW USER STRATEG IES HAVE A POSITIVE OR NEGATIVE IMPACT ON THE USE OF TECHNOLOGY 

The characteristics of an augmentative system obviously impact on what is possible, whal is difficult, and 
how communication might be accomplished. Within any given system, however, the aided speaker has 
multiple options for how a proposition and communicative intention can be accomplished. It is here, in 
this flexibi lity, that user strategies come into p lay. 

To illustrate: the child using a high technology device may be playing in the recreation room of his cottage 
and wants to challenge his friend Sitting across the room to a game of Pac Man on the A·tari. He is quite 
a distance away, his friend is preoccupied, and the room is filled with noise and chatter. He has several 
choices available to him. He can attempt to get his friend's attention through vocalization, his speech 
synthesizer or through an intermediary. The cha llenge to a game of Pac Man can be communicated through 
a variety of l ingu istic forms (e.g. How about a game?; CharJie, if you can stand to lose again and break 
yourself away from that boring game, r lllet you play me at Pac Man; Charl ie ... Pac Man?), or nonverbal 
means (e.g. nodding toward the Atari). The modes within his device also provide him w ith choices -
conveying the message through the visual display, his speech synthesizer, or both. A less effective strategy 
might be to attempt a lengthy request on the synthesizer w ithout gaining his friend's attention. The chances 
are his friend may not hear the communication in the noisy environment, or understand the message. 
A more effective st rategy might be to gain his friend's attention through vocalization or a mutual friend, 
and commun icating a short sentence through the visual display. 

Communication is the use of language in on-going social contexts that are constantly changing. Intervention 
with high technology device use rs must also recognize the new options that are available to the augmented 
speaker for a variety of situations, and assist them in making effective choices from the newly avai lable 
options. 

THE CO-EXISTENCE OF LANGUAGE BOARDS AND HIGH TECHNOLOGY 

The assumption often exists that once a person is provided with a high technology device he no longer 
needs a manual board and the use of nonverba l behaviours for reffective communication. It is often the 
case that augmented speakers use and need all of these modes to be effective (Vanderheiden, 1984; 
Beukelman, Yorkston, and Dowden, 1985; Buzolich, 1984). Language boards actively involve the partner 
in the communication and as a result may be a faster form of communication for some persons using 
augmentation and their partners. That involvement also frequently has an interpersonal quality that may 
be missing from a more independent device (Hanis, 1978). Intervention should address the most effective 
use of all communication systems, identifying the si tuations and partners for each. 

A LOOK AT OUR EXPECTATIONS 

Technology is being applied in anticipation that it can provide nonspeakers with effective communication 
and entry into multi ple social, educational, and vocational networks . In many cases, technology has 
considerably increased the communication levels and partners available to severely disabled persons. 
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However, in setting rea listic goa ls and expectations, there is a need to examine the psycho-social abilities 
of developmentally disab led person s, and the relationshi p of communicating through high technology 
devices and natural speech. 

Skills in the pragmatic and language aspects of communication are not sufficient alone to create greater 
soc ial interaction. Communicators need to develop socia l skills and positive psycho-social identities to 
interact easily and competently with a variety of people and situations. This aspect of development is often 
neglected in intervention with nonspeakers. It is often the case that persons using augmentative 
communication means have had very few social expe ri ences outside of a sma ll group of mandatory 
relationships. Sudden ly, given independent communicat ion through technology, they are expected to 
interact with a variety of people without having the experiences and underpinnings for developing social 
interaction and re lationships. This too, needs to be addressed in our intervention planning, as we apply 
technology. 

High technology devices can not currently begin to match or replace natural speech interaction. They 
can, however, move the severely disabled speaker closer to more effective communication and interaction. 
W e current ly need to gain a better understanding of what persons can accomplish in conversation and 
communicati on given a particu lar type of communication technology and optima l use strategies. Given 
these markers, we can begin to place realistic goa ls on the application of that technology and through 
training bring less effective communicators to appropriate levels of competency for a person communicating 
through an augmentat ive device. This communication expectancy may be quite different from the language 
rules and mode ls used for natura l speakers (Kraat, in press; Light, Colli er, and Parnes, 1985). 

SUMMARY 

The transition from a language board to a computerized communication device has often been seen as 
primarily a technica l change. On closer examination, it is apparent that these technologica l devices alter 
what is possible in a communication interaction. These differences need to be recognized in intervention 
and training. New socia l and pragmatic ski lls need to be taught to the person us ing that technology in 
order to optimize the potentia ls inherent in current communication devices. Intervention that addresses 
device operation alone is insufficient. 
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ABSTRACT 

Thi s ambiguous title suggests, the direction of technical development in aids for those with severe disorders 
of communication. 

Low technology aids such as signs or signing must have played a part in communication fo r millennia 
prior to the development of human speech and it is not un reasonable to expect them to have been used 
in attempts to facilitate communication in the case of a loved one or ind ividual in authority who was stricken 
by dysphasia or dysarthria from the earliest times. 

Prosthetic speech appliances for d efts of the palate were thought to be employed by the Ancient Greeks 
and were elaborated in the sixteen hundreds. The nineteenth century saw further development in this 
field as well as the introduction of pneumatic prostheses for the laryngectomee. 

The third phase of development of communication aids began in Britain in the early 1960's and reached 
its peak in the dedicated maufactured aids produced in the United States and Switzerland in the late 
seventies. 

The fourth generation is now in vogue and consists principally of adaptations to commercial microprocessors 
with a variety of peripheral devices. 

Whither the fifth generation? 

INTRODUCTION 

An inherent difficulty in attempting to t race the history of the development of communication aids has 
been the paucity of literature available and the apparent reluctance of individual workers to record 
observations and findings. 

To a great extent the lack of information is due to the limited number of appropriate outlets for such 
information and of equal importance the rate opportunities for specialised training the acquisition and 
analysis of the necessary data. Most accounts of the introduction of augmentative or alternative 
communication have in the past been sparse and anecdotal. 

By far the most productive period in the development of ideas and technology has occured in the past 
two decades. Prior to th is there was only sporadic and rarely recorded activity some of which , however, 

. may have lessons to provide in the present day and even for the future. 

Habilitative and rehabilitative measures rarely match the levels of existing technology at any period in 
history. Expense is most frequent ly blamed for this gap but prevalent social attitudes and the availabil ity 
of specialised skills are of equal importance. 

FIRST GENERATION 

The longevity of some of the earliest techniques designed to assist communication is astonishing. Perhaps 
the fi rst recorded prosthesis was employed by Demosthenes in the third century S.c. whose subsequent 
oratory led to prolific recording of his progress and the means by which it was achieved. 
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There can be few speech therapists working in the field of dysfluency today who have not met a stutterer 
who has been advised to speak with pebbles in his mouth or the popular Indian version "with honey 
balls on the tongue". 

A device, slightly modernised with springs anached to the pebbles, was actual ly offered on the market 
in the United Kingdom only a few years ago. Even some of the modern electronic masking systems were 
anticipated by Demosthenes as he bellowed on the sea shore against the sound of the waves. 

There are claims that prostheses for the t reatment of congenital cleft or acquired injury of the palate were 
available in ancient times. The first recorded account of prosthetic intervention and its results was by 
Ambroise Pare, writing in 1541 describes the insertion of a concave disk made of either silver or gold 
with a portion of sponge fined on the superior surface to facilitate retention. 

"Many times it happeneth that a portion of part of the bone oi the palate being broken with the 
shot of a gun or corroded by the virulency of the Leus Venerea, fa l ls away, which makes the patients 
to whom happeneth that they cannot pronounce their words distinctly but obscurely and snuffling." 

He claims that such an obturator was not used 
"once or twice, but by the manifold trials in the battles fought beyond the Alps." 

It was not until 1728 that Fauchard described a more complex version of the Pare device and a further 
century before developments in Paris, london, and New York gave rise to the modern form of palatal 
obtu rator. In 1867 Suersen described an obturator designed with close attention to the anatomy and 
physio logy of the nasopharynx to a conference in Hamburg and Kingsley adapted this system to assist 
a young man with a congenital cleft. 

SECOND GENERATION 

The nineteenth century saw considerable experimentat ion in surgery as well as prosthetics and by the 
time of the fi rst operation for laryngectomy in 1896 a pneumatic pseudo la rynx was already available 
for the pioneer laryngectomees. The fact that the same device lasted almost w ithout change for the ensuing 
century was due in part to the quality of its design and general performance but also the limited range 
of alternative materials avai lable. Modern versions employing p lastics have improved both reliability and 
ease of use. 

ALTERNATIVE COMMUNICATION SYSTEMS 

Alternatives to spoken language, particularly gesture and pantomime, no doubt preceded verba l 
communicat ion and have therefore always been available to those with communication handicap. When 
one observes a mother interacting with her young infant, two very young children playing together or 
the attempts at communication between two adults who understand nOlhing of each others language one 
is watching the re-enactment of scenes which have occurred from the very beginnings of human existence. 

Human interaction will generally occur despite the absence of spoken language in one or more of the 
participants. The profoundly deaf child is rarely taught signing but acqu ires it in a social context in the 
same way that his hearing peers absorb spoken language. 

When one anempts to introduce an augmentative system into a family or ward it is almost inevitable that 
a high proporation of the communicati ve output is redundant because it has been achieved rapidly and 
effectively via other channels. 

The acquisition of a signing system appears remarkably straightforward if an individual possesses the 
necessary level of cogn itive and sensori-motor capacity and a minimal degree of social and emotional 
support. Some deaf children, however, struggle 10 learn spoken language and signing against a background 
of difficulties, visual motoric and cognitive, which only serve to compound their hearing loss. 

These problems are generally more conspicu ous in the child or adult suffering from dysphasia or related 
neurological deficits such as dysarthria or dyspraxia. We have recently been involved in the assessment 
of a young man in his twenties who has spent most of his life in an institution for the profoundly mentally 
. I 

65 · 



handicapped. His level of intellect would not appear to justify this confinement but his poor vision coupled 
w ith dense dyspraxia affecting his ability to produce intelligible speech and even basic signing movements 
has given rise to occasional anti social and sometimes violent behaviour when people fail to understand 
him. The composure and patience of the majority of those one encounters suffering from severe 
communication handicap is unfailingly impressive. 

Evidence of the use of alternative and augmentative communication techniques is far from abundant in 
early literature. Perhaps the paucity of dramatic results un like the case of Demosthenes led to a reluctance 
to rush into pri nt. In the case of Zacharias, however, similar newsworthy therapeutic efficacy led to careful 
recording of events. 

"And they made signs to his father, how he would have him called. 

And he asked for a writing table, and wrote, saying, 
His name is John and they marvelled all. 
And his mouth was opened immediately and his tongue loosed, and he spoke, and praised God". 
(St Luke 11, 62-4). 

It is interesting to note that Zacharias had been struck dumb and yet the family made signs rather than 
asking him di rectly and then offering alternatives. One sees the same thing occurring regu larly today. One 
laryngectomy complained to a friend who was mouthing without voice shortly after his operation "It was 
my la rynx they removed not my ears. " 

The history of the development of sign and symbol systems has been fully covered elsewhere and detailed 
treatment wou ld not be appropriate ir. the present context other than to establish the dose relationship 
between augmentative and alternative systems. 

THIRD GENERATION 

It is difficult to conceive that the "writing table" or communication board prevalent in the nineteen fifties 
would have taxed the ingenuity of any literate, intelligent and interested individual in the ancient world 
whether he or she used hieroglyphics, pictographic symbols or an alphabet. One can safely presume that 
on many occasions such a device was implemented to augment disordered communication. It was not, 
however, until the establishment of what MoTley (1979) termed "a profession concerned with 
communication" that more widespread and formalised use was likely to be the case . 

Recent observation of the efforts made by medica! staff and nurses to enable a high ranking officer to 
ach ieve some form of communication following a devastating cerebra-vascular accident led naturally to 
speculation regarding the many times this must have occurred over the centuries. whether following battle 
injury or stroke. 

It served to emphasise the role of power and authority in such a situation and how ra rely this occurs in 
the general experience of those with a communication handicap. We have all seen, however, simi lar intense 
efforts made by families or other care givers in the case of particular individuals. All too often our clinical 
efforts are directed towards those who have been ostracised and abandoned by their family or by society 
at large and the task of developing an effect ive communication system or attempting to restore one is made 
far more difficult. 

tn the absence of useful literature it was decided to document the unfolding of both low technology and 
more advanced systems in the United Kingdom over the past two decades w ith reference to the activities 
of a small study group who came together under the auspices of the College of Speech Therapists in the 
early nineteen sixties. 

The College had shown an interest in the development of communication aids in the field of cerebral 
palsy and there had been recurrent requests for information from members of the profession. Under the 
chairmanship of En id Wechsler a number of speech therapists met regu larly in order to review current 
progress and to seek means of informing themselves and their colleagues of developments in the field. 
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It was decided at an early stage to publish a bulletin which wou ld provide information as to the nature 
of technical aids available, their cost and source. [t was also agreed that the study group should invite 
individual developers, either engineers or manufacturers, to demonstrate and discuss any of the existing 
or proposed aids which appeared to be of special interest. 

One of the earliest of the outside participants who attended many subsequent meetings was Reginald Maling 
who had played a significant part in the development of Possum. He collaborated closely with lesleyone 
of the speech therapists in the group who worked at Stoke Mandeville Hospital. His ro le in the group 
was particularly important not only because of his background in bio-engineering but also because he 
had a very clear vision of the way in which appropriate technology could develop in the future. 

His descriptions of speech synthesisers which would be controlled by computers small enough to fit on 
a chi ld' s wheelchair were greeted with some incredulity by members of the group familiar with the vast 
array of equipment required for speech synthesis and computing at the time. The expense involved in 
the exercise appeared to be totally prohibitive to therapists aware of the battles involved to obtain even 
very basic equipment in hospitals and other centres. 

The major part of Possum technology at the time was based on the activitation of large rather noisy relays 
accessed by one or more switches specifically designed for each individual user. The in itial purpose had 
been to al low the physically handicapped person control over his environment and this was soon followed 
by provision of access to an electric typewriter or an array of messages which could begin to convey the 
specific needs of the individual. 

Considerable ingenuity was employed in the des ign of switches. The needs of many patients, for example. 
suffering from high level spinal cord injuries were answered by means of an air pressure switch operated 
by sucking and blowing into a tube. 

A further significant contribution to the work of the group was provided by Malingwas, and this led to 
a multidisciplinary assessment of children and adults from other parts of the country who were referred 
to Stoke Mandevil le because they were unable to achieve communication without alternative or 
augmentative means. 

It wou ld be fair to reflect that many of the ideas generated in the group tended to outgrow rather rapidly 
the resources available in both time and funding, but a number of important principles were determined 
which were later to prove practical and far reaching . 

A considerable amount of time was spent optim ising the design of work boards which could extend the 
use of those which were being produced in speech therapy and occupational therapy departments at the 
time. Much consideration was given to the question of vocabulary. syntax and ease of operation. 

At an early stage we were able to arrange a fruitfu l meeting with Alan Newel who was at the time a lecturer 
at Southampton University in the department of Electronics. He had devised and produced "The Talking 
Brooch" which allowed a non-speaking individual who had the capacity to operate a small key board 
to convey messages via a moving array of light emitting diodes set in a large lapel badge. In many respects 
this was a precu rsor to the Canon Communicator. Alan Newel! was able to provide information about 
current activities in the United States and other countries but none of the group had the opportunity to 
investigate this work at first hand and neither literature nor hardware was available from overseas. 

It appeared that there would be some value in publishing a form of flexible communication chart which 
would give practical guidance on the development of a personal vocabulary for patients suffering from 
severe disorders of communication. 

After much discussion, investigation and some field trials we published a low cost package which included 
drawings, lettering and basic instructions on the selection of appro priate material. The package included 
specially designed sheets containing clear p last ic envelopes into wh ich words and or pictu res cou ld be 
placed. Some two thousand of the charts were produced and sold by the Co llege of Speech Therapists. 
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The group worked on fu rther issues of the Technica l Aids Bulletin but the increasing number of items 
which were coming on to the market in the late seventies made it increasingly difficult for a voluntary group 
with minimal resources to keep a Bulletin up to date. As soon as a draft had been completed it became 
rapidly obsolete. It was therefore decided to disband the group and to se€k alternative ways of achieving 
the same objects. 

The group arranged an exhibition in London which proved very successful. Naidex, a professional 
organisation which arranged national exhibitions of aids for the handicapped were beginning to include 
more communication aids in their Annual Exhibition. 

One of the last speakers to attend the Study Group before its demise was Guy Hamilton who brought 
along a she€t of cardboard w ith the beginning of a vocabu lary and the idea that a pressure sensitive board 
cou ld be const ructed which could convey letters words and sentences on to a TV screen. The proposal 
was welcomed by the group who made a number of suggestions as to layout and function, some of which 
were subsequently included in the product Splink (Speech link). 

The importance of Splink in the later development of communication aids and the provision of services 
in the United Kingdom should not be underestimated. Hamilton' s enthusiasm and drive were such that 
he eventually brought together a development team which included electronics engineers from Bristol 
University, Pam Enderby a speech therapist from the Frechay Hospita l in Bristol, and a production group 
managed by John Piper. 

At the final meeting of the group an invitation was considered from the Royal Association for Disability 
and Rehabilitation (RADAR) for a representative from the College of Speech Therapists to join an international 
project on communication aids for the speech impaired. The writer was delegated to join the panel which 
was to have a very marked effect upon the whole quest ion of development, prescription and provision 
of aids to communication in the British Isles. 

At the time of the establishment of the IPCAS project (see p.82) as it came to be known, we were in the 
heyday of the dedicated aid. These were specia lly designed units of which the best known included the 
Handivoice from the United States and the Carba linguaduc from Switzerland. They were generally very 
expensive and in most cases out of reach of the budgets of either individuals or even institutions in the 
United Kingdom. 

FOURTH GENERATION 

If signs and symbols could be regard ed as a first generation of comm unication aid then prosthetic devices 
'might be classed as a second. The dedicated devices of the seventies were followed by a dramatic shift 
in flex ibi lity and availability becau se the ubiquitous persona l computer provided an "off the shelf" unit 
which was capable of relatively easy adaptation and cou ld emulate virtually all the chartacteristics of the 
dedicated third generation devices . 

The current phase of adapted technology wi ll inevitably continue as it provides relatively low cost equipment 
with a very high degree of flexibility. A serious problem which is already causing difficu lties in the field 
is the limited availability of specific models because of changes in production policy by the manufacturers. 

Each of the adaptations requires the investment of considerable time and skill in the development of software 
which can become obsolete overnight as models disappear from the market. Similar problems occur when 
those units produced fo r a mass market fortuitously answer the needs of a specific group of ind ividuals 
with communication handicap. These include such devices as the Memowriter and the Organiser which 
have direct application to some Parkinsonian patients and others suffering from M otor Neuron Disease. 

FIFTH GEN ERATION 

An alternative approach is to look more deeply into the technology and to design modular units for the 
handicapped which match their needs more close ly and are less vulnerable to the effects of a volatile 
market place. 
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It could be argued that such an approach represents a return to "dedicated technology" . It is however, 
very different because it relies on the fact that the major components of the high volume production 
computers change much more slowly than the exterior trimmings. They are also of relatively low cost 
because they are inevitably mass produced. 

One major concern when one views most of results of adapted technology is the comple~ity of the 
connections requ ired. This has been neatly overcome in some of the commercia l units such as Speech
Pac but the overwhelming impression of many of these aids in pradice is of a "spaghetti junction" linking 
micro computer, disk drives, monitor, printe r and speech synthesiser. 

The disadvantages in terms of restricted mobi lity as well as the established vulnerabil ity of hosts of external 
connections has led us to the elaboration of a fifth generation of communication aids designed to overcome 
these problems. We have also addressed ou rselves very seriously to the question of cost as we consider 
that adapted technology will not answer the needs of the largest groups of the handicapped in the West 
or in developing countri es. 
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COMPUTERS AS AUGMENTATIVE COMMUNICATION SYSTEMS 

GREGG C. VANDERH EIDEN 

The Author has a doctorate In engineering in the technology of communication 
rehabilitation and child development. He is Director of the Trace Reseilrch and 
Development Centre for the Severely Communicatively Handicapped, University of 
Wisconsin & Madison. 

He has written and lectured extensively on his subject and is co-chairperson of the White 
House Committee on Access to Computers and Information Systems for Disabled Persons . 

ABSTRACT 

Microcomputers provide us with powerfu l new tools for address ing the diverse commun ication needs of 
disabled individuals, and for sharing these toots across countries in ways which were previously not possible. 

However, microcomputers also bring new challenges and dangers, including premature application of 
the technology; its application without the necessary therapeutic or training support; and provision of single
purpose aids focused on needs of one individual at the expense of others. The paper also addresses the 
abi lity of disabled individuals to access standard hardware and software which will soon be an integral 
part of our schools, jobs, and communities. If they are only able to access special computers or special 
software, they will on ly be able to access the specia l education programs. special jobs and special 
communities . 

This presentation focuses on the use of new developments to allow microcomputers to address the full 
range of communication, writing. control. and computer access needs of disabled individuals. These 
developments include advances in input, including voice and eyegaze "keyboards", acceleration routines, 
induding word sets. symbol-based systems, and abbreviation algorithms; and output systems, induding 
conversation, writing, and access to standard computers and sofu ..... are. 

INTRODUCTION 

We have just finished two days of marve llous examples of the ways we can use technology fo r disabled 
persons and the ways in which disabled persons can use technology to advance their abilities and 
opportunities. This morning I would like to focus not on additional examples of these technologies but 
rather on some of the underlying concepts and princ iples that separate the successful applications of 
technology from the many failures. We have shown many applications here. The ones that we show you 
of course, are for the most part the successful ones. We also have a very la rge number of placements 
that did not work out; where we had to go around two or three times before we actually found something 
that would in fact work. This morning, therefore. we will be focusing on getting a better understanding 
of the microcomputer and how it can be applied successfully to meet the needs of communicatively disabled 
individuals. 

My talk w ill be broken into th ree parts. First I w ill be focusing on the microcomputer in order to create 
better understanding of what it is and what it is not. We hear a lot about this creature, but interestingly, 
we find that most people have a very poor understanding of what it is, and what it can and cannot do. 
As a result, many computers are purchased with very high expectations that are never fulfilled. A good 
understand ing of the computer is essential to any successful application of it. 

The second part of my talk will be focusing on the role of microcomputers in communication rehabilitation. 
We will be discussing the various needs of disabled individuals in th is area, as well as the potential and 
limitations of current microcomputers in meeting these needs. 

Finally, I w ill be looking at futu re directions. This will look not only at advances in technology, but also 
at where we will be going in research and our delivery systems. 
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PART 1: UNDERSTANDING MICROCOMPUTERS 

In a computer workshop series I teach, I always start off by asking people what a microcomputer is. The 
answers I get are very interesting. Some people respond that it is a thinking machine; but the fact is that 
microcomputers don't think at all. Others will say that it is a word processor; some will suggest that it 
adds and subtracts numbers. In reality, the microcomputer itself is a very, very simple device .. . a device 
that can only do one th ing. A microcomputer is really nothing more than a machine that carries out 
instructions. 

Microcomputers do not add, subtract, multiply or divide. They cannot think. They cannot process. They 
cannot solve problems. All they do is follow instructions. 

If you tell a computer to print 4 when someone types in 2 + 2 - and then someone types in 2 -+- 2 = it will 
print 4. Did the computer add 2 + 2? No, the computer just followed inst ructions. If you told the computer 
to print 5 when someone typed in 2+2 - and then someone types in 2+2 - then the computer wi ll print 
5. Did the computer make a mistake? No. Again , it simply followed instructions. 

The question then arises: If computers are so stupid, and can only do just what we tell them to do, what 
good are they? Microcomputers are useful to us because they have an excellent memory, are extremely 
fast, and are incredibly precise. Computers can carry out instructions at the rate of a million instructions 
per second. They are absolutely precise in carrying out the instructions; they have an excel lent memory 
and because they are dumb and only follow instructions, they carry out these instructions exactly as they 
are written. In fact, when you have something carrying out instructions at the rate of a million per second, 
you really don't want a device that is anything but extremely precise, and which follows instruct ions exactly. 
Imagine a device that either made a mistake or deviated from instructions one in every ten million 
instructions. How long would it operate, at a mill ion instructions per second, before it got off track or 
crashed? That' s right; ten seconds. 

So, what we have is a device that can carry out instructions extremely quickly and extremely accurately. 
What can we do with such a device? W e can do anything for which we can create a precise set of 
instructions. This set of instructions for the computer is called a computer program. Computer programmers 
are simply people who are familiar with the instructions that a computer will understand, and who can 
write sets of instructions for the computer. One set of instructions (one program) may be a set of instructions 
that wi ll cause the computer to behave like a word processor. Another set of instructions (another program) 
may cause the computer to behave like a video gJ.me. Still another set of instructions may cause the computer 
to act like a chess master. In all th ree cases, the computer has no idea what it is doing; it is simply executing 
the instructions it has been given. If you are playing chess with a com puter, you are not actually playing 
against the com puter itself; rather, you are playing chess against the computer program, or against the 
list of instructions that some programmer has put into the computer. In fact, you could take the computer 
away and have a human being who knows nothing about chess follow the exact same instructions and 
he wou ld play the same game as the computer would. The difference would be that the computer could 
carry out the instructions at one million per second, and would never make a mistake in following the 
instructions. 

WHO ARE COMPUTER PROGRAMMERS? 

As we stated earlier, a programmer is anyone who creates a program. A program is simply a li st of 
instructions. Every one in this room has at one t ime or another written a list of instructions for some other 
person to carry out. That makes each and everyone of you a programmer. The difference between you 
and a computer programmer is simply that a computer progra mmer knows how to write a list of instructions 
(program) for a computer. 

If you had a Czechoslovakian gardener, you would probably have difficulty in writing a set of instructions 
for him until you learned Czechoslovakian. Similarly, the only thing you need in order to be a computer 
programmer is to understand what the instruction are that a computer wi ll understand. In our computer 
workshop we have all the participdnts w ri ting simple computer programs with in a span of two hours, even 
those participants who were afraid to touch the keyboard at the beginning of the session. 
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Programming a computer, however, is something like playing the piano well (or to program computers 
wel l), you need to invest a lot of time in practice. Also, there are some individuals who have a knack 
or tal ent for it, and who can learn to play the piano with much less effo rt and much greater skill than 
others. In fact, what comes out often sounds somewhat magical. Similarly, there are people with talents 
and abi liti es in computer programming that al low them to write programs that also seem somewhat magical. 
There is, of course, nothing magical about the computer iself, nor that act of writing instruction that it 
will meticu lously carry out. However, it is sometimes hard to remember this when we look at the resu lts 
of some of these individuals' efforts. 

WHAT CAN A COMPUTER DO? 

No matter how magical it all seems, however, it is important to always remember that every thing a computer 
does is completely the result of the inst ructions it has been given. If it appears to make any mistakes, it 
is because the instructions it has been given have a flaw in them (also referred to as a "bug" in the program). 

If you don't like the wa y the computer is behaving, it is not the computer that is at fault but t he set of 
instructions that were given to it. If it is a program designed to be used by you as a clinician or disabled 
individual, and you do not like the way it operates, then you should not be satisfied with it, but complain 
to the program's authors . The next time you w rite a program to accompl ish thi s, they may write the 
instructions so that the computer/program will act o r function in the fashion which better meets your needs. 

The bottom line is that computers behave exactly as they are instructed to behave (unless they are broken, 
in which case they generally don 't do anything at all). W hat computers can do is lim ited only by two things: 

1. the abi lity of humans to write a set of instructions to carry out a task (that is, the computer can't do 
anything that somebody can't write a set of instructions for it to fo llow), 

and 

2. what the computer is physica ll y capab le of doing (ior example, a computer cannot be instructed to 
print a lette r if it has not a printer attached, nor can it be given instru ctions that will cause it to make 
a beep if there is no speaker attached or included as part of the computer) . 

For the most part , the potential of the computers in meeting our needs in the area of communication 
rehabi litation is therefore limited on ly by ou r ability to define precisely what we would like the 
computer to do and to develop a set of explicit instruct ions in the computers language to carry out these 
functions. 

Of cou rse, we do not have to become involved in programming a computer at all in order to use the 
computer. If programs already exist that meet our needs, we ca n simply buy these programs, load them 
into a computer, and run them. It is not necessary to understand how to program a computer in order 
to use one any more than it is necessary to understand how to write music in order to enjoy li stening 
to it, or understand how a car works or be able to repair a car in order to use one. It turns out that 98% 
of the people who use computers do not know how to program them or to do anything other than run 
the programs th at they need on th e computer. The secret in using a computer effectively is finding sets 
of instructions (programs) that meet your needs. This shou ld be done before you consider buying a computer 
since it may affect what computer you buy . If there are no programs that currently meet you r needs, than 
you have no use for a computer other than as an expensi ve paperweight . 

PART 11 : COMPUTERS IN COMMUNICATION REHABILITATION 

There are three distinct roles that computers play in the Jives of di sabled individuals. Each of these roles 
is quite different. As a result, the type of computer that might be chosen for each of the roles may also 
be quite different. In studying the different appl ications for disab led individuals, it is quite useful to bear 
In mind the three roles and their different constrai nts. The th ree roles are: 
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1. temporary use of a computer for assessment, education, therapy or training (the computer is usua lly 
owned by someone else, and usually can be stationary); 

2. long term use of a computer as a personal aid (the computer is owned by the disabled individual, and 
often must be portable) 

3. use of the same computers running the same programs as everyone else (these are the same-computers 
that non-disabled people encounter and must use in their education programs, jobs, and soon, the 
community) . 

Most of the programs currently available in the rehabi litation field fall into the fi rst category. Th is includes 
all of the special education, therapy and assessment programs, ete. The computers are generally owned 
by a hospital, school, or rehabilitiation centre. The disabled individual uses them temporari ly in order 
to develop or strengthen some ski ll. 

The second category encompasses all of the applications of the computer where it serves as a personal 
aid for a disabled ind ividual. In this case, the user wou ld normally have to own the computer so that it 
is always avai lable, in the same way that a wheelchai r is always available. Examples of the use of the 
computer as a personal aid include; communication aids for individuals who cannot speak; writing systems 
for individuals who can not physically write, brai lle to text and text to braille translators for blind individuals 
ete. Because of the prosthetic nature of these aids, they usual!ly need to be quite portable in order to 
move about with the individual at home, in school and at work. 

The third category is a very important but often overlooked category. It is the access by disabled individuals 
to all of the computers that will soon be in widespread use in our society. Computers are very quickly 
working their way into our employment and education settings. W ithin ten years, it may be impossible 
to take most educationa l courses w ithout having some portion of the course taught on computers, or tested 
using computer-based tests. Independent assignments may requ ire the use of the computer, and many 
experiments wil l be conducted via computer stimu lation. When this occurs it w ill not be possible for anyone 
to participate in regu lar education programs un less they are able to use those computers. Currently, many 
cognitively alert but physica lly handicapped individuals, are unable to use the computers that will be integral 
to the classroom settings. The problem is even more acute in the employment area; the number of non
manual labour jobs that do not involve the use of computers is dwindiing rapid ly. The incorporat ion of 
computers in the job site could be a tremendous boon to individuals with physical and sensory handicaps. 
If, however, an ind ividua l is unable to use these standard computers as they are set up in the job sites, 
then these ind ividuals will find sma ller and sma ller numbers of jobs open to them. In fact, ind ividuals 
currently holding jobs may find that they are unable to hold them after computers are incorporated into 
the job. Mechanisms need to be provided to allow individuals w ith the handicaps to access and use standard 
computers running the standard software program so that they w ill be able to participate alongside their 
able-bod ied peers. 

PERSONAL COMMUNICATION AIDS 

Let us now take a look at the use of computers as personal communication aids. (Please note that thi s 
can include both categories 2 and 3). A well-designed communication aid will also include mechanisms 
for allowing the individual to access and use other, standard computers in his environment. 

In looking at computers as communication aids, there are many factors to consider, most of wh ich have 
been touched on in the other presentations of the last few days. There are, however, three basic areas 
I would li ke to high light. They are: 

1. the need for profitabi l ity 

2. the need to look at the computer as one component in an individual's overall communication system 

3. the importance of writing as a communication need 
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THE IMPORTANCE OF PORTABl lITY 

Portability must be considered one of the primary criteria. If a computer is to function as an individual's 
communication prosthesis and primary means of communication, then it must be able to stay with him 
and be usable by him at all or almost all times. The use of stationary computers that plug into the wall 
as communication prostheses is of on ly limited value. I would like to posit that a commun ication aid that 
plugs into the wall is about as functiona l as an artificia l leg that plugs in to the wall. It is not that such 
an artificial leg is not useful; I could have given the entire presentation thiS. morning with one. However, 
something as important as an individual's leg or his voice needs to be more portable than the length of 
an extension cord. 

In the past, we had very few options in the way of portability. Today, however, there is a growing number 
of portable, battery operated computers. A number of manufacturers are taking these portable computers, 
writing special programs for them, and marketing them as very powerfu l portable communication aids. 
Even if these computers do not run a wide variety of software, they can function as very powerful single 
function communication aids. In fact, fo r computers functionin g in Role 2, it is not necessa ry that they 
run a wide variety of different programs. This is actually a feature we look for in computers that are operating 
either in Role 1 or in Role 3. 

THE COMPUTER AS A COMPONENT OF A COMMUNICATION SYSTEM 

When computers are used as the basis for a communication aid, they can provide us w ith a very powerful 
new tool, However, they cannot and will not be able 10 meet al l of the individual's communication needs. 
There are some types of basic com munication that are often best done without any technical aids . For 
example, a si ngle gesture or, facial expression, may be much quicker and more effective than resorting 
to a longer process using the commun ication aid. The individua l' s remaining speech capabilit ies should 
also be capita lized upon. Whenever an individua l's residual speech is understandable, it is generally faster, 
more flex ible and more powerful than other forms of communi cation . Often an individual wi ll have some 
words or phrases that are understandable to close friend s or family. In these instances, they should be 
encouraged to use thei r speech whenever possible. Thus, we should think of an indivdual's communication 
system as including his re-sidual speech skills, facial expressions, gestures, standard or special signs and 
Signals, as wel l as any high or low technology communication aids. 

WRITING 

Finally, I wou ld like to highlight the importance of writing as a communication need. We so often focus 
on the fact that our clients cannot speak, that we forget the fact that they also cannot write. In fact. we 
have many clients who can speak fine, but do not have any effective mechanism for writing. Further, writing 
is a critical need for education, self-development, and eventual employment. Imagine sending any of your 
chi ldren to school but tel ling them not to worry about taking pencil and paper - that they needn' , worry 
abut doing homework but just listen to the teacher and learn that way. Imagine trying to learn maths without 
a pencil and paper. In fact, most of us, even after having all of our education skills acqui red , wou ld find 
it extremely difficu lt to even get our thoughts together (e.g. preparing of a speech) w ithout using a pencil 
and paper. Yet there is a very large number of physically handicapped individuals who cannot write, and 
who are not provided with any alternative method for wri ting but are placed in ou r educational system. 
We must begin to recognize that provision of an effective mechanism for writing is critical to thei r ability 
to participate and to receive an adequate education. 

PART Ill : THE FUTURE 

As we look to the future, what will we see? We are going to see more powerfu l and more portable 
microcomputers. These microcomputers wi ll be able to hold larger sets of instructions (programs) and carry 
them out faster . As a result, we will be able to write more flexible programs, sto re larger vocabularies, 
and do so in a smaller package. We w ill also be seeing newer and more efficient interfaces to computers. 
Headpointing, eyegaze and voice input are three exciting areas where we will be seeing progress over 
the next 5 to 10 years. 

74 



Advancing technology will not be the most exciting advance we will see, though . I think that the most 
meaningfu l advances w ill occur in basic areas. 

We can expect in the future that there will be more examples of successfu l competitive employment by 
disabled individua ls. A lready we have severe ly physically handicapped individua ls in open competitive 
employment, working in private industry and managing well. As soc iety gets more and more automated, 
it will be easier and easier to make these kinds of placements. In addition, the ability to work from our 
homes may provide some more severely physica lly handicapped individuals with the ability to work where 
transportation and daily care needs might otherwise prohibit employment. 

One of the areas of greatest advance, if we are going to rea lly meet the needs of disabled individuals, 
w ill have to be in our information and service delivery areas. At the present time, on ly a small fraction 
of what we know is bei ng practiced clinica lly on a widespread basis. This is largely due to a lack of good 
information dissemination and the need for better application information and materials. I th ink that the 
greatest need for disabled people at the present time is not newer technologies, but newer and better 
delivery of techno logies. It is in th ese areas that I expect we will have our greatest impact on the lives 
of persons and disabilities. 
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THE WORDS TO SAY IT 

DAPHNE ECO NOMO U 

The author is the Honorary Secretary General of the Spastics Society, Athens, of which 
she is a founder member. She has presented papers at international meetings and has had 
articles published in many different languages. 

INTRODUCTION 

"What one truly understands, clearly articulates itself and the words to say it comes easily" . These famous 
words are from Boileau's 'TArt Poetique" and I have chosen them for the title of my paper because they 
seem to express much of what I wish to say . 

My paper is about a little cerebral palsied boy and how he fou nd the way to articulate dea rly those things 
he truly understood, and how the words to say what he wished to say, came easi ly. 

I wi ll attempt to convey how, in spite of his extreme ly severe physical di sability, Themos managed to break 
through the ba rrier of silence, the iso lation of word lessness, by making use of every possi ble means of 
human communication until, by the end, he achieved a rich a nd personal use of language. Hi s greatest 
triumph was that he succeeded in expressing his feelings and in this, he has left with us a legacy that can 
never be effaced. We are still talking in his language and using his words and expressions. It is st ill the 
easiest way. 

What I am about to descri be can but be the personal im pression of a living human be ing as we knew 
and loved him. The thoughts and comments that appea r in thi s paper also proceed from what was clearly 
a perso nal invo lvement, and I do not aspire to lay down answers or sol utions, because these are inva riably 
un satisfactory in the long run. Yet living with a special ch ild o ne grows mercifully aware that the limitations 
of knowledge may leave many wonders unexplained, but they do not de prive us of the exciteme nt of 
trying to understand . Also occasionally apparent ly individ ua l issues may be seen to be questions of wider 
human concem and it is in the hope of this coincidence that we all dare to share our experiences with others. 

[ am not presenting a medical case but I will of course, give you a few basic facts. Themos was our thi rd 
child, coming nine years after his brother George and th ree years after hi s sister Maria nna. My husband 
Constantine was thirty five whe n Themos was born and I was twenty eight. He was born one month 
premature, but his birthweight was just over 2'/1 ki los and his reflexes were no rmal. So he spent a 
precautiona ry 24 hours in an incubator and then was pronounced fit enough to be t reated as a normal 
baby and taken home after the usua l fi ve days. 

It was whi le we were still in hospita l that we chose his name. Themos is my fathe r's name and with his 
wide, dark eyes, determin ed brow and the humou rous tilt to hi s nose, he was clea rly and unmistakably 
Themos. The re could be no other name . 

We took Themos ho me. He looked a bit ye llow, but the doctors assured us that it was on ly a touc h of 
jaundice that wo uuld begi n to recede after a few days. By his rinth day The mos was comatose. We rushed 
him to the Chi ld re n's Hospital, where it was discoveTl;d that hi s kernikterus was up to 26 degrees and 
that he had septacaemia too. "He must have picked up so mething in the maternity hospital" they said . 
For th ree days it seemed as if he cou ld not possibly live, but the doctors acknowledge that he was putting 
up a "terrific fight" . Everyone fought for his life and a week later he was out of danger. The nightmare 
was over and overjoyed, we lit candles to the Virgi n Mary in every church in Athens, and George celebrated 
his ninth birthday with a small party after all. This t ime the doctors were taking no risks - they kept Themos 
in the unit for premature babies for over a month and he emerged at last, very pale and a bit unworldly. 
We took him home for the second time and tended and cherished him bac k to health . We held hi m 
constantly in our arm s, trying in a strangely primitive way to transfe r our wramth, our will, our stre ngth 
to him and awaken in him a human response to sheer human proximity. But he was still far away. There 
was no respo nse, no reaction to any stimulation, to sight, to so und, to touch. Yet the expression on his 
little face was not blank. He seemed to be in a deep, deep repose and I th ink now that, in th ese ea rly 
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months, he was conserving his strength and concentrating his energy on the demanding effort of actually 
living, growing and surviving. It stood him in good stead for seventeen years. 

But for us those early months were a difficult time because we all knew in our hearts that there was something 
wrong with our new baby, but what was actually wrong we could not tell. Finally, our paediatrician 
diagnosed cerebral pa lsy. He called it a motor handicap. It was a shock - but we were still very ignorant 
and it was a relief to know that Themos was not blind or deaf or hopelessly mental ly deficient . The extent 
of his disability could not be predicted at such an early stage, but he continued to be very passive and 
very distant . 

The fi rst summer of his li fe, we rented the same house by the sea as we had done in previous years and 
when we moved down from Athens, we carried Themos around from room to room to familiarise him 
with everything that was new. Once again, he demonstrated no particular interest in anyth ing. 

As so often happens in holiday situations, someone had hung a large red straw hat on a na il where a picture 
had been and it had just remained there a!lthrough the summer. One day Mitsi, a girl who was staying 
with us, carried Themos over to look at the red hat on the wall and, on a sudden impulse, she took the 
hat off the nai l and put it on her head . Sudden ly, unexpectedly Themos' eyes focused di rect ly on the hat 
on Mitsi's head and a wonderful, gurgling laugh welled up from deep inside him. " The hat went back 
to the wall and back to her head and again the pea ling laugh came bursting out. What the association 
was, what the joke was, we shall never know, but w ith that big laugh Themos entered real ity and he never 
receded to his dream world again. laughter became a characteristic of the gay, outgoing person he was 
to be and everyone who knew him remembers his capacity for mirth and the charming way he would 
anticipate funny situations and watch for anything that was paradoxical or unusual as a great source of 
amusement. This new spirit of joyful participation brought George and Marianna into direct contact with 
him, and it was George in particular who devised the mad games and escapades that kept Themos in 
a constant state of anticipation. One of his very first words in Greek was 11AAI - aga in - -lets do it again! 

Independently, functionally he cou ld do noth ing at all - he had no head conlro!, no hand coordinat ion, 
no sitting balance, no crawling, no slanding, no speech, - but he used his eyes, his smile, a laugh, a 
kick of the legs even his opisthotonos, to clearly express what he wished us to know, and the generosity 
of his nature, the alertness of his mind and the warmness of his heart were daily becoming more apparent. 
Once again, all his energy was mobilized - but this time it was to make a final breakthrough to the world 
around him. This was his function. Th is was his nf'ed. Handicapped as he was by his physical disability, 
Themos was a product of necessity. W ithout necessity nothing develops - the human personality least 
of all- living with him through his great fight for contact and communication, we cou ld see that, to assimilate 
the outside world and identify ourse lves w ith it something in us must respond and go out and meet it 
and Themos was coming out to meet us all the way. 

His question to us was not: " How can I be the same as you?" It was: "Will you give me you r hand? Will 
you come travel w ith me?" So we took his hand and we travelled with him, all the way. There were no 
cond itions - it was a way of living - it was a mutua! need. All his life we held him in our arms. There 
is not a single photograph of Themos where there is not somebody's arms around him. And yet he was 
a completely free spirit. Through all the years we had him with us, we learnt so much from him and we 
all derived strength and comfort from him in moments of disappointment, sorrow and weakness . From 
him we learnt to live a life of relationships, to give and to accept. These shared experiences spread over 
many years and created a bond between us which nothing cou'ld ever break. It was like a lucky star, a 
secret blessing that we all shared. 

When he was sti ll quite sma ll, we took Themos to America for a further medica l consultat ion. There was 
a great family leavetaking and his great-grandmother knitted him a sky-blue outfit to wear on the aeroplane. 
Everyone smiled at him, but at the hospital they labelled him "severe" w ith "progress unknown". The 
sentence was so harsh that for the first time the whole world went black before our eyes. In the consulting 
room the doctors sat around us in a semi-c ircle, like the Holy Inquisition, and they condemned Themos 
to " progress unknown". In my despair [ looked down into that ca lm, trusting little face and immediately 
his eyes wrinkled at the corners and he smi led back and I thought: "How can this be happening? What 
are these fearful fo rces that are amassing against him, from which we are suddenly incapable of protecting 
him?" 
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But how often, in the critica l moments of life, helps comes from where it is least expected. 

We took Themos back to the ward and he suddenly seemed exceedingly frai l and vulnerable in our arms. 
A large black nurse came and sat beside us on the bed and put her arms around my shoulders. "Now 
don't you cry for that sweet little baby," she said . "With all the love he is getting, can't you see he's going 
to be al right" . 

And a little old woman who was clearing the ward windows suddenly sa id in Greek in a strange Slavic 
accent: " ExEr OEOZ - God will provide". 

Somehow that kind black nurse and that poor Albanian immigrant became Themos' fai ry godmothers and 
r never cried for Themos again. r never felt sorry for him again . He was going to be alright. 

We returned to Athens and our life became daily more exciting through the presence of our special child. 
He sti ll had no speech, so we started him on speech therapy. This was to prove one of the most successful 
and lasting relationships in his life, w ith far-reaching effects. He loved his pretty, vivacious therapist, who 
know how to appeal to his determination , his intelligence and his sense of fun. Thalia taught him a great 
deal more than speech and they became an excellent team. It was to please Thalia that he spoke his first 
real word "KOn A" (ch icken) and it was soon followed by others. But in honour of that first " KOTTA" 
he always had a preference for the letters k and t, with which he wou ld substitute any consonant that 
he found difficult to pronounce. His early vocabu lary was extremely limited, just a very few basic words 
and quite dysarthric too - but he never gave up a new word until we had understood what it was he 
was trying to say. He never compromised with our erroneous guesses in order to let himself, or us, off 
easi ly. What he did do was to develop a very meaningful collective associat ions in order to economize 
on words . for instance, the word " MAMA" was me, my face, my voice, my presence, my absence -
but it was also my key in the lock, my handbag, my book, my dressing gown, my perfume, the complete 
essence and meaning of a beloved human being, in one word . 

And it was the completeness of Themos himself - of this skinny little boy with no physical function at 
all and barely any speech - that was so miraculous. It seems as if, to round itself out, the human personality 
requires completeness, not perfection, and perhaps it is for thi s very completeness that "the thorn in the 
flesh" is there and the suffering of defects and errors , without which there is no progress and no ascent. 
Children like Themos lack so many fundamental specifications, yet they still fu nction beautiful as human 
beings. 

As the years passed and Themos grew, his life widened out to include new interests, new activities, new 
friends. Children like Themos do not shut themselves out from the world, they gather the world to 
themselves, and their whole life is made up ofthe process of integration. Themos' conception of language 
soon reached far beyond the names of things to include l ime, space, abstractions and ideas. Each spoken 
word was a conscious choice and what he actually said was always typical of himself and characteristic 
of his personality, his age and the stage of intellectual development he had reac hed . In his te legraphic 
and elliptic way, he said everything he wished to say and he worked out a wonderfully flex ible, intelligent 
and economic use of language to serve his purpose. He noticed everyth ing, antic ipated everything and 
participated and communicated by every possible means. 

When he was five he grew bored of looking at pictures in books, so he surprised us all by teaching himself 
to read. Reading was a wonderful new adventure, because it meant that he could now decipher road
signs, shop signs, advertisements and ice-c ream brands, and he could boss us around even more than 
before! Reading is one of the accomplishments that brain-injured children often seem to negotiate with 
surprising ease. It is as if the waters were just flowing back into an old water-course, but it also seems to 
be thei r uncanny awareness of symbols that endows them with this ability. We are all sensitive to the 
presence of symbols in our everyday lives, but conditioned as we are by a social structure where facts 
and figures have become omnipotent, our natural instinct for more irrational conceptions is often blunted . 
Handicapped chi ldren are mericfuf1y less burdened by rationalization. They must grasp at any regu lar or 
irregular way out of thei r natural difficulties; they must cut corners, surely be struck by their unselfconscious 
and often brilliant use of associations and symbols in the sphere of communication. 

Jung has said that a symbol is by its nature unassailable, with magica l and redeeming powers, an unsurpassed 
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container of meaning and sufficiently removed from comprehension to resist all attempts of the critical 
intellect to break it down. 

let me give you a few examples of Themes' use of this "magical and unassailable" means of expression: 

Colou rs and clothes: At school he conformed to wearing sober blues, browns and greys. But for Sundays 
and holidays his shirts and pullovers had to be red and for parties yellow. Shoes were laden with associations. 
If he saw me wearing slippers in the house, he objected until! change to walking shoes, because walking 
shoes meant that we were going out. A pen in my hand had the same undesirable home-bound property 
- OXI MAMA AEKA. He would say, "no homework Mama" - writing was always homework, as homework 
was always "AEKA", the grade ten. A cigarette in his father's hand also meant an unnecessary delay, "OXI 
MIIAMIIAE TEITAPO", he would say. Pyjamas were only for bedtime or for being ill. He refused to take 
off his shoes or put on pyjamas when he went to hospital. Everyone had nicknames except our cat, Tigra, 
whom he found fat and boring. She was plain "TATA", cat. Music was someth ing he learnt with his 
grandmother. She played songs from an old German songbook and they sang the words together in a 
Greek translation. Years after they stopped having regula r musical sessi ons, the first two notes were enough 
for him to remember the whole song ~ title, words, music, mime and all. And so it went on: cartoons 
were the wrong TV programmes ~ hats were always a joke, but so, unfortunately, were priests and old 
ladies who crossed themselves devoutly in church; houses, streets and people were all associated, boats 
were holidays, aeroplanes were not; a satchel was school, headaches were aspirin, cars were "BOA TEE" , 
drives and Marianna, his beloved sister was love. Sitting in the back of the car one afternoon he paid her 
the rarest of compliments: he simply said: "ATAIIH MAPIANNA". 

Yet people were stil l standing over his head and asking the perennial idiotic question: "Does he understand?" 
Unfortunately we stil l live in a world where, if we do not understand a person, we regard him as a fool, 
for we understand others only insofar as we understand ourselves and what we do not understand in 
ourselves, we do not understand in others either. But if a handicapped chi ld in particular is to be crushed 
between our own incomprehension and the doubt being cast on its own abi lity to understand, that we 
are condemning it to a condition where it will gradually cease to believe in its own understanding and 
this is truly appalling. 

living with Themos we soon realized that it is [X>ssible to understand with the heart just as much as with 
the intellect and that the gifts of the heart are in no way inferior to the gifts of the mind. On the contrary, 
people who understand and speak with their hearts often contribute more to the we!l being of others and 
are more valuable as human beings than those with other talents. 

Children like Themos understand, listen and speak with their hearts and th rough their infinite capacity 
for love they reveal themselves, share themselves and commit themselves to others, and this is their most 
lasting contribution . 

I will always remember what Marianna sa id the first time she returned home from abroad and Themos 
was no longer there to greet her . She said: " He was so generous with his feelings. No one is ever going 
to fall out of a chair ever again, just for the joy of seeing me". Penny, a New Zealand girl who spent a 
year with us, wrote in a letter: "That wonderfu l, warm, welcoming face, no one knew better than our 
Themos how to make people feel better when they were low" . 

Monika was a volunteer at the hospital in Germany where Themos had an orthopaed ic operation. He was 
extremely mise rable and after a while he stopped eating altogether and invented an ingenious, triple 
negative: "Te OXI TINOTE" ITs, no nothing), to make the German doctors and nurses understand that 
he had had enough and wanted to go home. In the playroom Monika sat by him and held his hand ~ 
she played Nana Mouskouri records for him so he would not feel far from home. They had no common 
language but she real ly loved him and in spite of the discomfort he was in, he would smile at her with 
his eyes, so that she would not be sad. Afterwards she wrote; "I sometimes envied his optimism and his 
love for life and admired his courage, his dignity and his kindliness. When I looked into his face, I always 
had the feeling that I didn't have to say anyth ing. He knew so much already" . 

And Thomas, a Danish friend, first visited us when Themos was sti ll very young. After he left us, he wrote 
me a letter which I have always cherished. He writes: "I will never forget the day when Themos' small 
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fingers reached mine across the table. That day he and I proved once again that a language barrier could 
be eliminated to a ridiculous nothing. 

What all these testimonies seem to prove is that this world of ours provides us all with boundless 
opportunities for human love and the world is empty only to him who does not know how to direct his 
love towards things and people and to render them alive and beautiful. Themos rendered the world around 
him alive and beautiful and his communication reached far beyond the limitations of language. But he 
was very human too and could be most unangelic if anyone tried to manipulate him against his will. 

Once a renowned lady physiotherapist was in Athens for a course. Her fame had gone before her and 
all the Greek therapists were in a state of collapse. One day she announed her intention "to get her hands" 
on Themos, in order to demonstrate what could be done with him. Everyone was in a dither. Themos' 
three therapists arrived to watch the miracle performed and to suffer criticism of their own inferior 
performances. Themos had a very suspicious twinkle in his eye, which was not at all in keeping with the 
solemnity of the occasion. The lady arrived and sat firm ly beside hi m on the sofa. I was supporting him 
on the other side and his therapists stood in an awe-struck semici rcle, facing us. Somewhere on the fringes, 
Costa, George, and Marianna hovered apprehensively. The whole session was a complete disaster. Themos 
went completely limp and announced that he wanted to go for a walk. The lady therapist gave him sharp 
crisp instructions in English, a language he did not understand, and her voice grew louder and louder 
as Themos responded less and less. She started administeri ng little shakes and taps to make him wake 
up, which infuriated the family back-benchers, who retired indignantly muttering that our ch ild was being 
maltreated. The dist raug~t therapists gave him little encouraging smiles, but to no avai l. With the same 
suspicious twinkl e, Themos said "ANTIO" to the lady therapist so insistently, that she finally departed 
hot and cross and frustrated, pronouncing him spoilt and uncooperative. 

Next day he was scheduled to appear on the course, for his own therapists, Thalia, l ola, and Sophia, to 
demonstrate to the students certain aspects of his treatment. Of course Themos gave the performance 
of his live and they were all four crowned in glory. Among other things he had proved that human 
communication, for him, was an action and a choice and not an automatic and mindless function. 

So far, in this paper, I have t ried to suggest some of the varied elements that seem to me to compose 
the essence of communication, in reference to a handicapped child. They are in no sense definitive and 
they are all subject to my personal experience of one specific child. Themos never learnt to speak fluently 
although, by the end of his life, he had acquired a wide vocabulary and the words to say it really did 
come easily. Physically he continued severely disabled all his life, with very little coordinated movement 
~ but his was brave and determined and he became a lively and lovable human being. Above all, he 
was an extremely happy child and this brings me to the importance of happiness as a major component 
in all physica l, mental and psychological development. 

There is no doubt that within human limits we did everything in our power to ensure that Themos would 
have a happy life and environment in which his abundant gifts of the heart and of the mind could flou rish 
freely. We tri ed to inspire him with confidence and hope, but to find happiness we must be possessed 
of a spirit to find happiness in af""!d Themos was possessed of such a spirit. We could not have done it 
for him. He was an unashamedly joyful person and laughter remained with him all his life and endeared 
him to numerous people, who smi le even now when they think of him . To each and everyone he offered 
something of himself, he never missed an opportunity to communicate w ith a laugh or a smile. So let me . 
make a strong case for happiness as a life-giving force. All too often we waste its potential by underestimating 
its value and we burden it unjustly with puritanical disapproval. 

With his inherent love of life, Themos was always looking forward and making plans for the future. His 
favourite word was "AV PlO" (tomorrow). Perhaps we would have beseeched time to linger a while just 
for him ~ but he chose a life that was constantly flowing into the futu re, not a stoppage or a backwash. 

In the longrun, experiences are only as significant or insignificant as we ourselves can make them; yet 
some of us have been privileged to live with a special child and we have seen that the fairest fruit sometimes 
hang on the frai lest branches and that those who wou ld be termed weak are often those who inspire the 
greatest respect. 
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Two years ago our Themos died. His brave, loving heart stopped beating in his sleep and he slept on. 
He had spent a beautiful day with his brother and sister and he was full of plans for the next day. 

It is still much too soon to speak of our own bereavement. These words do not come easily. But what 
is certain is that we are eternally grateful to Him who sent Themos to be with us fo r seventeen years. 
Also, that he was greatly beloved and through the love that still flows between us, he can never be far away. 
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MARGITA LUNDMAN AND GU NNAR FAGERBERG 
Margita Lundman is a psychologist and Deputy Director of Research and Development 
at the Swedish Institute for the Handicapped. She has been involved in the field of 
autmentative communication since 1976, and has a close association with IPeAS and ISAAC 

Gunnar Fagerberg is an electronics engineer, and ;s Director of Research and Development 
at the Swedish Institute for the Handicapped. He is President-Elect of ISAAC and actively 
involved in IPeAS. 

ABSTRACT 

IPeAS and ISAAC are two international organisations dealing with the application of new technologies 
to the disabled; while each one has its own specia l structu re and identity, a case is made for greater 
cooperation. This paper discusses how this can be done, and the need for a harmonisation of their separate 
activities. 

If we wish to put technology to efficient use for persons with communication disabilities, international 
cooperation is a necessity. The needs, the technology and the methods used are universal to a large extent. 
But the resources available, in money and manpovver, are limited , sometimes very limited, in each individual 
country. Therefore, it is very important that we share knowledge, experience and results between all those 
interested in the field . 

Two models for international cooperation, different in scope and structure are IPCAS (International Project 
on Aids for the Speech Impaired) and lSAAC (International Society on Augmentative and Alternative 
Communication) . 

THE IPCAS PROJECT started in 1979 as a joint effort between four national organizations: Canadian 
Rehabi litiation Council for the Disabled (CRCD) in Canada, the Royal Association for Disability and 
Rehabi litation (RADAR) in Great Britain, the Handicap Institute in Sweden, and University Centers for 
International Rehabilitation (UClR) in the USA. The project operates under the auspices of Rehabilitation 
International through its International Commission on Technical Aids, Housing and Transportation (ICT A). 
Each of the four countries has a Nationa l Coordinator and a National Advisory Committee. They contribute 
an annua l fee, of which a small part goes to the secretariat now located in Toronto, Canada w ith CRCD. 
The rest goes to the different activities which focus upon compiling and disseminating information and 
stimulating research and development programmes in the field of commun ication aids for the speech 
impaired . 

ISAAC is an international membership organization, its members being individua ls interested in augmentative 
and alternative communication. The soc iety was founded in 1983 and has close to 1,000 members in more 
than 30 countries. The purpose of lSAAC is to advance the field of augmentative and alternative 
communication in various ways and to faci litate exchange. The members elect an executive committee 
of twelve members. There are standing committees on issues like education, developing countries and 
advocacy. 

This paper w ill take a look at different needs of international cooperation as we see them and describe 
and discuss how they can be met by IPeAS or ISAAC or both. 

One basic form of international cooperation is information dissemination. That is also one of the main 
purposes of both IPCAS and lSAAC, but these two seperale bodies carry it oul in different ways. 

lPCAS uses it participants, the fou r national organisations, for whom dissemination is a primary organisational 
activity. They all have built-in capabil ities for design, layout and publication, as well as a national network 
of subscribers and other information receivers . In addition the links to RI-I CT A provide a channel for world
wide distribution. 
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ISMC's primary means of spreading information is its publications. The ISMC Bulletin reaches all members 
three or four times a year. The newsletter Communication Outlook also goes to all members, but has in 
addition a sign ificant ci rculation to non-members. Finally, the scientific Journal of Augmentative and 
Alternative Communication MC) goes to over 1,OCXJ subscribers, members and non-members . 

What information then should be disseminated? One important kind of information is a continuous overall 
view of what is going on in different countries. The I PeAS project publ ishes Annual National Reports covering 
current activities in the four member countries. This is made much easier by the fact that the members 
are centrally placed in each country and have an overview of what is happening. 

ISMC disseminates this type of information through its publications and conference arrangements. ISMC 
arranges a large international conference every two years and severa l regiona l conferences in between. 
(The next ISMC conference will be held at Cardiff, Wales, September 22 -24 1986). 

For certain key areas, it is of great value to have a detailed and complete description of the state of knowledge 
and experience in the world. For this purpose, IPCAS awards fellowships for documentation of such key 
areas. The first fellowship report by Arlene Kraat on Interaction between Communication Aid Users and 
Others is to be published in late October this year. The second report wi ll cover the use of synthetic speech 
in communication aids and is written by Gunnar Fant and his colleagues in Stockholm. 

Since much of the work carried out in this field is very similar in different countries, one subject of 
international collaboration should be to create tools for work that could be widely used. IPCAS has 
developed a protocol for the evaluation of new communication aids with different users. This protocol 
is now being used in several projects in different countries. ISAAC is developing a list of basic literature. 
The ta rget is to have between SO and 1 DO refe rences that represent the broad field of augmentative and 
alternative commmunication, cross-referenced and indexed. lSAAC is also study ing possible criteria for 
information resource centres. 

Because of the limited resources in each country there may be small groups of communication disabled 
individuals that do not receive the attention and support that they shou ld. This was, in fact one of the 
reasons for creating the IPCAS project. One example of an lPCAS activity now being p lanned is the 
production of a video program showing how to help persons with progressive or terminal illnesses to 
communicate with the use of technology. This is an area which is overlooked in many countri es according 
to lPCAS experience. 

RESOURCES 
We all want more resources in the field of communication aids and communication disability support. 
How can we reach the policy and decision makers and how can international contacts help? 

lSAAC has an Advocacy Committee and a Vice-President for advocacy. They serve as an inspiration and 
support for national advocacy actions, gathering and spreading relevant information. The goal is to influence 
policymakers and to increase public awareness. 

Some of the products of IPCAS are also intended to change attitudes and increase awareness, such as 
"Conversations with Non-speaking People". But the most irflportant factor here is the accessability to 
government policy makers that the members have. The mere existence of the project has drawn attention 
to this field from authorities in a way that would not have happened otherwise. 

WHICH MODEL OF INTERNATIONAL COOPERATION IS MOST EFFICIENT? 

lPeAS is very cost-effective. The annual fees have yielded products that wou ld have cost an individual 
country substantia lly more. Jt is important to note that those fees come out of government funds and might 
not have been allocated to this field had not IPCAS existed. The project. its funding, and its products have 
increased the awareness and the knowledge about this area amongst their respective governments. For 
some of the IPCAS countries, those government funds cannot be used for the support of a membership 
organisation . They can only go to specified activities, such as a well defined project. 
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The budget and the activities of ISAAC are based on the members' fees ($25 for most members) and are 
thus limited. The strength and the efficiency of ISAAC lie in the individuals that run the organisation. Their 
dedication and hard work, often in their spare time, is the reason for the success and fast development 
of ISAAC. 

What will happen in the future? For IPCAS, the project will hopefully continue with more countries involved. 
Interest in joining has been expressed from Ireland, Australia, Spain and Holland. It has recently designed 
a criteria that must be filled by a new member. Perhaps some country w ill leave the project. The activities 
might move into more support and stimu lation of research and development. 

ISAAC is sti ll in a developing stage. Over the next few years, the most important thing to do is to establish 
the organisation and its key functions. Hopefully, more members w ill join and more countries be involved. 

We think that ISAAC and IPCAS then could have a good and productive relationship. ISAAC can provide 
a basis for the priorities of IPCAS and the products of IPCAS can be spread through ISAAC. We see the 
two not as competitive, but complementary. 
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ABSTRACT 

One of the issues which must be considered in the provision of microelectronics aids is the cost not on ly 
of the aid itself, but in customising it for an ind ividual with a severe disability. In examining the need for 
money, there are two distinct elements: the funding of regional and centralised Resource Centres as a 
link between service providers, the disabled and developers of new aids, and the purchase of individual 
sets of hardware and software for use by disabled people. While the hardware/software is relatively easy 
to fund the resource requirements in terms of specialised centres is far more difficult to fund. 

Finally, a plea is made, especially in the Irish context, that service providers for the disabled ought to 
incorporate appropriate technological skills into their medical and paramedical teams as rapidly as possible. 

INTRODUCTION • 
In attempting to quantify the level of funding needed to provide computer based communication aids 
to everyone who needs them, we have to consider separately the constituent components of typical aids 
as it is not our expectat ion in the CRC that these needs will generally be met by off the shelf systems sold 
under commercial brand names. Rather, we are mostly going to be involved in building tailor made systems 
out of a set of well tried building blocks on an ind ividual client basi s. The blocks are obvious, i.e.: 

An Input Device (switches, keyboard etc.) 

A processor 
(a) Hardware 
(b) Software 

An output device 

Whi le some high ly special ised types of switches are undoubt ly expensive, it is again our experience that 
the great majority of cases can be dealt with by the prescription of simple commercially available switches 
that cost only a few pounds each. 

Software, too, is generally a virtually no cost item as most qf the software emanates from fully funded 
research programmes and is available to bona fide organisations such as the eRC for no more than the 
cost of a blank disc p lus postage. 

The cost of the basic processing hardware (micro computer plus monitor plus one or \vola disc drives) is 
greatly influenced by the type of hardware for which most programmes are written. In Irish te rms there 
are three distinct leve ls of cost : 

The genuine home "hobby" computer (eg. the ZX Spectrum) - £100-£200 

The advanced home compute r (eg. the Apple lIefMclntosh) - £1,000-£2,000 

The business computer (eg. the I BM pc) - £5,000-£10,000 
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For the moment, we have to typically allow for the use of an Apple l1e at an Irish cost of £1 ,500 and this 
is likely to be the case for the foreseeable future. If anything, the day of the £1 00 system seems to be 
more remote than ever as the primary industry emphasis has switched from the low cost hobby computers 
to home based systems that have almost a full business capability. 

The cost of the output device depends on the use to which the system is put . While for simple interaction, 
the mon itor itself can service as a convenient output device, most systems will require a least a small printer 
costing arund £750. For more sophisticated employment oriented uses it may be necessary to add a quality 
printer and I or a Modem to allow for access to remote data bases. 

In the present state of the art, voice output is the most expensive element of all with a good system like 
Dectalk costing in excess of £3 ,500. 

Nonetheless, it is our experience that extremely satisfactory flexible computer based communication aids 
can be assembled from available components at an average cost of arund £2500 IRL not including the 
cost of our time. Were this to be taken into account, the cost would normally be doubled and in some 
cases tripled. 

Looking ahead, we expect the cost of systems to remain static or decline. 

In Ireland, as in many other countries, there is still no formal mechanism for funding such aids . Nor, in 
our case, is there as yet any State Funding available ror Units such as the Clinic' s Microelectronics Resource 
Centre (MERC). 

In examining the need for money, there are thus two distinct elements; the funding of centres such as 
ours and the purchase of individual sets of hardware for use by disabled people . • 
Generally speakin& individual items of hardware are relatively easy to fund, as the unit cost is comparilively 
modest and visibly extremely good value as compared 10, say, electric wheelchairs or car/house adaptations, 
In some cases we have obtained funding from progressively minded Health Boards; in others we have 
got money from Trusts; and in yet others we have raised money through specific local fund raising activities. 
The one to one link between donor and recipient also helps make it feasible to attract di rect sponsorship 
for some client's systems. 

Far more difficult to fund are the resource requi rements in terms of units such as the Clinic's MERe. To 
date, the Clinic has spent a total of over £150,000 on this unit, and we are presently spending some £50,000 
anually on it: all of which has been and still is funded entirely by voluntary income. If money was not 
a constraint, we would like to be spending at least twice and possible three times this amount. Even more 
importantly, we believe that every major unit dealing with disabled children and adults ought to incorporate 
appropriate technological skills into their medical and paramed ical teams as rapidly as possible, so there 
may well be a requirement to eventually fund as many as a dozen engineers and a couple of dozen 
techn ic ians if the full potential of micro-e lectronics technology is to be brought to bear on the problems 
of disabled people. So, even in a small count ry such as Ireland, there is a long term requirement for funding 
at a level of £500,000 to £750,(X)() annua lly on a National basis if any rea l and lasting progress is to be 
made in th is area. 

Of course expenditu re of this magnitude would cover much more than just the simple provision of 
communication aids as it wou ld imply, rather, the conscious taking of a major initiative aimed at "leap
frogging" disabled people ahead of the general population in the application of microelectronic technology 
in what is colloquially referred to as the "electronic cottage" age. 

This conference occurs at a major watershed of technologi cal development. For perhaps the first time 
in history, we have at our fingert ips a whole realm of technology that can, if we move ahead boldly, not 
only equa lize disability with non disability but can actually put the disabled ahead. An opportunity of 
this kind occurs but once in a lifetime, and it will not last long. Fai lu re to generously fund this kind of 
activity now wil! inevitably mean that disabled people will, as usual, be struggling to catch up, rather than 
being ahead. 
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