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1. INTRODUCTION  

A review of the literature on "communications and the physically handi-
capped" reveals a great mass of publ i shed materi al on a wide range, of rel ated 
topics, but there appears to have been no significant attempt made to date to 
provide any comprehensive overview  of the area or to establish the "state-of-
the-art". 

, In a sense, thjs is miderstandable, as the handicapped do not form a 
single . homogeneous group but rather they fall into numerous disability groups 
and sub-groups which are quite distinct from one another in.terms of their com-
munications-problems. These different problems obviously requiire correspon- 
dingly different, and often tailor-made, solutions. This results in researchers' 
and developers' normally working in isolation from one another, with  no overall 
sense of direction provided or co-ordination ,achieved. 	, 

Thus, there is a real need to stand back and to distill certain common 
denominators and recurring themes that apply to all handicapped persons in 
general, regarding their communications, irrespective of the specific nature of 
their handicaps, in order to facilitate the formulation of' some overall policies 
and programs aimed at providing the handicapped the same access  to the same 
information .and.entertainment which so-called "normal" or non-handicapPod, 

Ilis paper, therefore, attempts to identify, with ("broad-brush strokes", 
those common denominators,and themes that one discerns from. a review of the  
1 itérature. , It does not attempt to address to any great extent,:the , communica-
tions . needs and probl ems e\  the handicapped by speci fic di sabi 1 ity groups. , For  
sources of more detailed inewmation on specific disabil ity groups or on 
specialized subjects,  the  reader is referred to the bibliography at the end of 
the paper..  

Nor does the paper seek to document in great detail the "broad-brush 
strokes" which are presented. Specific quotations and references are sometimes 
provided to illustrate the author's findings. In most cases, however, the 
findings are articulated only slightly differently in several of the readings. 
The main purpose of this paper' is simply to present a set of findings which,  in 
the ethor's judgement, are most relevant and, indeed, indispensable - as a, 
basis for future policy development  in the area of "communications and the 
physically handicapped". 

Finally, some concrete examples  of possible future 
tiatives ,  in this area  are  presented for consideration. 

persons enjoy. persOnsenjoy. 

public policy mi- 



2. SUMMARY - 
• 

. 	This paper begins by déscribihg the - "state-of-the-art" of research and 
Programs in 'aid of the physically handicapped, generally, and the "communica-
tions" component of that Picture, Specifically. 	. 	 - 	: 

• What emerges is the realization that until recently the "state-of-the-
art" has not been:very,far.adVanded. -This haS been due largely to-a-lack:of 
basic data On the handicapped and a lack of.any large-scàle 'co-ordination of 
efforts around the world or'even:within individual countries - such as the 
United States, whichis reCognized as the  World leader in the field. Fortu-
nately, there is clear evidenée that'thé -"state, of-the-art" has now : begun to 
Catch up to the "space age", anclgréat strides can be expected to be made, but 
with equally increasing publié pressure being brought to - bearty the handi 
capped, who are now seen as the latest "minority group". 

The paper attempts to &scribe the handicapped according to various 
major disability Categories.and to discuss the respective communications 
enVironment and:needs'of thésé'people: 	" 

The record of the mass media in its treatment Of the handicapped - and the 
Media's  use  by the handicapped are examined. Telecommunications is considered, 
as a toôl that offerS great potential for the physically handicapped, by prd-
Viding an - àltérnatiVe to or -substitute for transportation. It is seen - also that 
one of the main reasons Why telecommunications teChnology,nplds such great 
potential for the handicapped is itS - uniqué ability to allow  the  handicapped the 
same access to information and entertainment4s.the hon-handicapped enjoy -, by 
employing only slight accommodations. 	. 

. 	_ 	. 

It is seen that there is an incredible plethora of communication aids • 
and devices already in existence but that these aidS and devices (as is true for 
telecommunication's  technologies, SYstemS - and serviceS)-are:vastly under- - 
exploited. 'Serious problems -, cost being the major one, currently.'are Inhibiting 
their utililation on a more widespreurbasis. • 

• • 

_ kyiew of the handicapped from theperspeCtive - of politics,is. provided, 
Which reveals that the - hadic'apped are-eeCeivingmuch betteritreatment of:late 
through  législation but that - it would be aArave-error to regard - legislation - 
Or communications technology, for that matter -  as the sole saviours.of the 

 ,communications handicapped. It is seen that the roots of the Problems of the 
handicapped are largely social,•psychological ancreconomic in nature. Psychb-
logical and social attitudes of and toward the handicapped need-to be modified 
if the potentfal of "coffimunications" is to be realized. Thére are clear indica-
tions, too, that the handicapped are poor and sociallY isolated. Comminications-
holds inestimable potential forAetting to the rOots of all.thèSe problems. The 
failure to bring communications to bear, for example, by providing increased 
opportunities for social contact and vocational rehabilitation, will only leave 
the handicapped in an ever worsening condition of isolation and poverty. 

Finally, some examples of possible future public policy initiatives in 
the area of "communications and the physically handicapped" are presented. 
Their inclusion, in what was initially intended to bé only a "literature re- 	- 
vieW", appears justifiud in view of the fact that so much of the current focus 
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on the handicapped has suddenly • become highly political. It was therefoi-e con-
sidered important to include in this paper some ideas which have already been 

, exposed to the light of day in the political arena. 

Much remains  to  be done in aid of the physically handicapped . 
cations" can play a significant role in this regard. 

"Communi- 



3. STATE-OF-THE-ART  

Panel on Research Programs to Aid the Handicapped  

In April of 1977, the "Panel on Research Programs to Aid the Handi-
capped" reported to the Committee on Science and Technology, U.S. House of 
Representatives. Their report indicated "a critical deffciency in complete-
ness and extent, and the lack of overall direction" in the United States' 
research programs to aid handicapped individuals. For this reason, the 
Committee impaneled a second group of experts to examine the area. This 
second panel, which reported in January of 1978, concluded that the original 
findings were valid. 

The first Panel had been charged with conducting a study of the 
handicapped which included "the identification of the application of 
existing technology and state-of-the-art in present domestic and foreign 
programs of research and development". 

From the author's review of the literature, these reports appear to 
be the most up-to-date and comprehensive in the world. Considering this and 
the fact that the United States is generally recognized as the world leader 
in the field, the Panels' findings are particularly disturbing. 

The Panels concluded that "... in the world of the handicapped there 
is no organized plan (in fact, not even a disorganized one) which considers 
the situation as a whole." 

Briefly, among the major findings were the following: incomplete 
assessment of needs, with inadequate consumer input; imbalances in research 
emphases (between complex and simple technology solutions) and far too small 
an economic investment in R&D, considering the scope of potential benefits 
and needs. In this latter respect, it was found that in 1976, among the 
civilian population, all Government R&D expenditures amounted to $2.92 per 
disabled person. 

U.S. National Research Council Committee on National Needs 
for the Rehabilitation of the Physically Handicapped  

In 1976, the above-named Committee also reported as follows: 

Society has responded to the needs of the dis-
abled by creating a large number of organizations. 
Again, exact numbers are exclusive. The Directory of  
Organizations Interested in the Handicapped describes 
225 organizations in an admittedly incomplete list. 
Some focus on certain age groups and others on specific 
diagnoses. There is considerable overlap in functions, 
many gaps exist, and competition for the same handi-
capped population is common. Robert Scott (1969), in 
his study of the blind, found about 800 agencies and 
programs in the United States concerned with this one 
disability group. A similar mosaic of organizations is 
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. 	found in federal agencies and programs. , The Office for 
Handicapped Individuals has identified 103 such organi-
zations, with the same lack of co-ordination existihg. 

Communications and the Physically Handicapped  

The above references relate to the total spectrum of R&D and pro-
grams in aid,of the handicapped; that is, they address much more than  the' 
'communications" comPonent of the picture -- encompassing employment, 
transportation, vocational rehabilitation, architectural barri .ers, etc. 

This literature review seeks to deal only with "communications and 
the physically handicapped". Unfortunately, an attempt to describe the 
"state-of-the-art" for even this more modest perspective was victimized by 
the same sorts of problems as exist for researchers of the larger picture. 

Furthermore, despite the incredibly large amount of literature which 
does exist on the handicapped,'there appears to be almost no recognition of 
the contributions made to date to the "state-of-the-art" by communication 
technologies, systems and services, or of their future potential. Two very 
notable exceptions are a study conducted hY the Alternate Media Centre in 
New York in 1978 and the White House Conference on Handicapped Indjviduals, 
held in,May, 1977. 	, 	, 

The Canadian Perspective 

Unfortunately, the "state-of-the-art" of "communications and the 
physically handicapped" in Canada is no more advanced or coherent. The 
Bureau on Rehabilitation of the Department of National Health and Welfare 
points out, in a "Briefing Note on Rehabilitation Engineering in Canada", 
that with respect to research there is a need for better, co-ordination at 
the Federal level. The Note states, "There are at least three Departments 
or Councils funding research in this area (the Medical Research Council, 
National Health and Welfare and the National Research Council) and no one 
setting priorities, identifying knowledge gaPs or recommending research 
initiatives." 

Thus, ironically, this literature review attempts, in a very modest 
and highly subjective way, to advance the "state-of-the-art". 

A Brighter Future in the U.S.  

While the above presents a somewhat gloomy, picture to date, there is 
good reason to be highly optimistic about the future. 

A rather interesting observation is made by a British researcher, 
from the Centre for Medical Research, who visited the United States only 
this past January. In her report, she comments as follows: 

In summary then the Americans seem to have moved almost 
overnight from a position where the handicapped were 
very much 'second class citizens' to a high level of 
awareness and at least a government acceptance of the 
needs of the handicapped. In comparison, the British 
attitudes seem to be much more middle-of-the-road with 
slower progress from a more advanced base. 



This observation is substantiated by the fact that only this past 
November PreSident Carter signed into law the "Comprehensive Rehabilitation 
Services Amendments of 1978", making significant changes in the Renahilita -
tion Act of 1973. Highlights included: (a) targeting of special programs 
to the needs of persons with developmental disabilities, the deaf, the blind 
and handicaPPed American Indians; (b) the establishment  of a  "National , 
Institute of Handicapped Research" - to provide an exPanded, comprehenSive 
and co-ordinated apProach to research as it relates to disability -, a 
national council on the handicapped, an inter-agency committee on handi-
capped research and an inter-agency co-ordinating council on affirmative 
action and non-discrimination; and (c) the authorization of nuMerous special 
projects and studies. 

The Future in Canada  

In Canada, the Bureau on Rehabilitation was recentlY formed within 
the Social Services Programs Branch of the Department of National Health and 
Welfare. 

The Bureau is co-ordinating Federal Government inPut te  th  g uPcoming 
XIV World Congress on Rehabilitation (which will be held in Winnipeg in 
1980) and the establishment of the Federal Government position for Interna-
tional Year of Disabled Persons (which has been designated by the United 
Nations for 1981). The Department of Communications is co-operating with 
the Bureau in providing information on "communications and the physically 
handicapped". 



4. MAJOR CATEGORIES OF DISABILITY  

Various Classification Systems and Overlaps  

In the literature one finds various classification systems applied, 
in identifying the handicapped according to disability groups. In the final 
analysis it appears that, whatever classification system is used, all 
headings are somewhat arbitrary, as the degree of impairment even within any 
.one given disability group usually varies so,widely as to require radically 
different treatment approaches and technologies. Furthermore, often a 
handicapped individual has more than one disability. For example, one esti-
mate is that one third of all deaf persons have disabilities in addition to 
their hearing impairment. 

Nevertheless, it is useful to attempt to designate certain major 
categories, regardless of how arbitrary this may be, in order to provide , 
certain focusses  for research and development programs and in order to , 
ensure that some balance is achieved in the treatment among all the handi-
capped. 

The categorization presented here is as.follows: the visually- 
impaired; the hearing-impaired; the speech-impaired and the manipulation 
and locomotion- impaired. A fifth category, which is a combination Of one 
or more of the first four, is worthy of separate establishment; namely, the 
multiply-handicapped. These persons are deserVing of a special focus all 
their own because of the severity of their problems, which is„the direct 
result of the multiple factor. 	 . 

The Visually-Impaired 

This terni  encompasses persons with all degrees of impafrment up to 
and including total blindness. It.sometimes even includes those who are , 
known as , "print-handicapped"; that is, those who cannot access a printed 
page because of some other physical problem (e.g., stroke victims), although 
their eyesight may be adequate to otherwise enable them to read. 

. 	Figures from the U.S. National Center for Health Statitics released 
in 1971 revealed that the visually-impaired (of all degrees of disability), 
numbered 9,596,000, wdth 495,000 of those having impairment sufficient to 
limit their activities. 

Technology-has responded in many useful ways already for both the 
totally blind and those with low vision. One such example is the Optacon, 
which came off the production line,in 1971. 

To read with the Optacon a. blind person moves a miniature camera 
along_a line of print with one hand. Signais  from the camera are converted 
into a pattern of vibrating reeds on a tactile screen, which the person 
"reade with a finger of his other hand. 

Other efforts, for the benefit of those who cannot use Braille, have 
focussed on machines which, through computer technology, turn print into 
speech. Computerized speech at a rate of 200 words per minute has been 
achieved. However, such machines are not yet perfected. 



For the partially sighted, various systems and devices exist. 
Closed-circuit television systems are used to make ordinary print legible to 
persons who could only otherwise read enlarged print on Pager. New elec-
tronic devices include  Braille ad  talking electronic calculators, and 
compressed speech machines that allow for listening speeds up to two and a 
half times greater than normal speech production without change in voice 
pitch. 	 , 

Another intriguing development is  research  currently being conducted 
in San Francisco on "talking signs", whereby signs in buildings or in the 
streets produce an audio taped signal that is moduleted into  an  infrared FM 
signal which is heard only by a person carrying a special receiver. 

For the future, the most fascinating possibility of all is the 
direct electrical stimulation of the brain. Experiments to date have con-
clusively established that even when eyesight has been lost the brain's 
potential for vision remains intact. 

The Hearing-Impaired 	 • 

, This - term encompasSes the entire -range ofihearing-tmpaired persons; 
that is,•the hard of- hearing to the - profotindlY deaf. 	" . 	› • 

Figures from the U.S. National Center for Health Statistics released 
in 1971 revealed that there were 14,491,000 persons in the U.S. suffering 
from some degree of hearing impairment, with 573,000 of those limited in 
their activity. 

Historically, both in the United States and in Canada, the needs of 
the hearing-impaired have been seriously neglected by governments and 
society at large. This situation has quite rapidly changed over the past 
few years, with the hearing-tmpaired, particularly in the U.S., having 
formed a highly effective lobbying group which has already achieved consi-
derable response from government. 

In May, 1978, the United States Federal Communications Commission 
(FCC) established an inquiry into "the matter of telecommunications services 
for the deaf and hearing-impaired". The Notice of Inquiry invited comments 
on "the need for new services, standards, and research and development". In 
addition, the inquiry seeks to determine "the success of current and feasi-
bility of new services". The FCC has not yet released its findings. 

In the meantime, great strides are being made in the U.S. in one 
particular service area for the deaf; namely, the provision of what is 
called "closed captioning" of television programming. Essentially, closed 
captioning is a system whereby the hearing-impaired can "hear" by reading 
written captions which appear on the television screen, through the use of a 
technology that utilizes one of the television lines (line 21) which is 
norme'lly not seen. Through the use of 'a  special decoder, the hearing-
impaired can see the captions which are not seen by (or "closed" to) others 
watching the same program on their sets. 



A National Captioning Institute has been recently established which 
will caption programs on behalf of public television, ABC and NBC. It is 
expected that by the end of 1980 some 20-25 hours of captioned programs will 
be'available weekly. The U.S. Department of Health, Education and Welfare 

is supporting the Institute's start up costs to the tune of more than 
$6,000,000 through 1982. This gives some indication of the degree of public 

commitment'to meeting the television needs of the deaf. 

The'Canadian Radio-television and Telecommunications , Commission in 

Canada, in its recent renewal of the Canadian Broadcasting Corporation's 
licence, for the first time formally acknowledged the public broadcaster's 
responsibility to respond to the needs of the deaf and urged action as funds 

become available. 

Apart from television, currently the primary means of electronic' 

communications available to a deaf individual is the TTY system. This 

abbréviation has traditionally stood for "teletypewriter". The TTY system 
operates on a dial-up basis over the public switched network. It , is esti-
mated that there are 15,000 - 20,000 TTY terminals currently in use inter-
nationally. 

The inherent limitations of the traditional TTY system, however, 
render it less than optimal, as the terminal equipment used is incompatible 
with standard computer equipment and, secondly, the system makes very . 
inefficient use of the telephone network. 

The recently designed Visual Ear, the research funding of which was 
provided by the Canadian 'Federal Government, overcomes the first Problen and 
has the potential to overcome the second. Production and marketing of the 
Visùal Ear is being handled under contract with Northern Telecom and the 
first units will appear on the market within a few months. 

An innovative communications tool called RTTY, or Radio-Teletype (a 
logical outgrowth of the TTY system), has been providing a general news 

'Service to almost 1,000 deaf persons in Philadelphia, Pennsylvania since 
1976. 	' 

Nicknamed "captioned radio", RTTY is word information that is typed 
out on a special, modified teleprinter located in a studio. Events of 
interest to deaf persons are described on these machines, using a specially 
coded, punched tape. The completed tapes are fed through a device that 
changes the punched holes in the tape to audible tones. TheSe signals are 
transmitted by telephone lines to a nearby radio studio,  where thgy are , 
mixed with a high frequency subcarrier capable of reaching an area within a 

30-to 50-mile radius. By turning on a specially tuned home-radio receiver 

located near the teletype machine, the listener's TTY will respond to the 

signalS it receives, accurately reproducing in words the messages prepared 
in a studio many miles away. 	' 

The Speech-Impaired  

The term speech impairment is employed in a broad sense to cover all 

types of language, speech and voice disordérs; i.e., communicative impair,- 

ments where a technical aid might conceivably solve the problem or at least 
reducé the effect of the handicap. 
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Due to the fact that the speech-impaired have considerably different 
needs, depending upon the exact nature of their impairmee, the number of 
persons in each sub-group in need of a'certain type of technical aid is 
relatively small. This causes considerable economy-of-scale problems for 
producing and marketing possible products within any given countrY. 

The.Swedish Institute for the Handicapbed, in collaboration With the 
International Commission on Technical:Aids, Housing and Transportation 
(ICTA), one of the standing.commissions of Rehabilitation International, 	. 
therefore.inittated a'project in 1975 on technical .aids for the speeçh- . 
impaired. 

Among the aims of the programs was to.obtain . and distribute informa-
tion on research and development activities in variouS parts of the world 
and to proVide information'about technical aids. By : promoting contacts 
between  research  workers An different countries, it,was hoped that co.7— 
operation between nations would increase and that, , as a consequence, thé. 
possibilities: for production and marketing of well needèd, reasonably 
priced, teéhnical aids -eoe the speech-impaired would be enhanced. 	_ 

types: 

(a) aids to facilitate communication via à person's own speech function; 
such as, artificial larynxes. and speech 	amplifiers, and.- 	. 

• , 	. 
•(b):aids which replace a person's own speech funCtion; sie as, symbol 

- charts, writing applianees and aids invOlVing SYnthéthic speech. - . 

The importance of ICTA's work in this area cannot be exaggerated. 
As a result of their.efforts, they have produced a literature ,  review that 
comprises about 1,000. reference  items on technical aids...for' the speech-
impaired. 	 - 

• A good deal of work with thé.speechimpaired has taken..place In the 
United States and in  Canada, which Will be discussed later in this paper 
-under the  m ire appropriate heading of "the multiply-handicapped". 

IheManipillation- and Locomotion-Impaired 	, 

This category is an extremely broad one which includeS all the 
numerous disabilities that limit a. person's capacjty to manipulate or move 
in.his environment; these disabilities may be grouped into three•sub-
categories: . deformities ('including amputation),. paralysis and skeletal 
jOint destruction. 	. 

The classification is not an entirely satisfactory one for policy 
purposes, simply because it is so broad and heterogenous. Furthermore, this 
very heterogeneity accounts for the absence of any readily ,  available preva-
lence statistics. This classification is somewhat useful, nevertheless, 
because it does serve to focus attention on certain important common denomi-
nators: the need for a wide range,of and highly individualized, interfaces 
to enable such persons to control their environment as much as possible, and 
the need for society in general to be aware of and to remove those transpor-
tation and architectural barriers which prevent a significant percentage of 
the handicapped population from participating in the mainstream of social 
life. 

The project focussed on personal communication aids which are of two 
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While a great deal  •of attention is giyen in the literature to this 
categony of the physically handicapped, most of it does not relate to 
"communications". This is not too surprising when one realizes that, of the 
five physical senses employed by human beings for receiving information 
about their environment  ('1 e., communication-in), only two of the senses 
(sight and héaring) provide almost all this information. 

In recent years, however, many communications experts have been 
examining the potential of communications as a substitute for or alternative 
to transportation for even the able-bodied. Rising energy costs and a host 

' of' other factors in a period of economic restraint are causing policy 
planners to explore this heretofore largely untapped potential, through 
computer conferencing, electronic mail_ ply.. 

As long ago as 1973, it was estimated (O'Neill) that more than 50% 
of the substance of social services is information exchange of one sort or 
another and that this can be accomplished by telecommunications. Thus, how 
much greater a potential and incentive ought there to be for the manipula-
tion- and locomotion-handicapped to exploit telecommunications technology to 
the fullest. 

Thé Multiply-Handicapped 

This Category, as the foregoing ones, is highly arbitrarily defined 
and even more heterogenous. Nevertheless, this classification system is 
useful for the reason that it focusses on those handicapped persons who are 
usually very severely disadvantaged in their communications by comparison to 
all other persons, including those who have only a single, though severe, 
PhYsical handicap. 

Theoretically, a person who is multiply-handicapped could have 'a  
combination of impairment to any two or more of his sensory or motor capa-
cities. In practice, however, the following instances appear to be most 
common: 'those who are deaf and blind; those whose speech and hearing is 
impaired. those who are non-vocal and severely physically handicapped (such 
as the cerebral palsied). 

A.—  The Deaf-Blind  

Persons can go blind first and deaf second, or vice-versa. 
Either sequence presents its own unique problems. Whichever way, 
however, the. 'onset  of the second loss is a major psychological 
trauma', because the residual sense upon which one leaned heavily has 
gone as well. Deprived of two senses, there is still another loss 
to endure - that of easy communication. Thus, deaf-blindness leads 
to isolation, which is worse than either deafness or blindness 
alone. 

The causes of deaf-blindness in an adult are as varied as 
the causes of blindness  and the causes of deafness. There are 
numerous kinds of congenital deafness. It is estimated that three 
to four per cent of deaf children have retinitis pigmentosa. Thus, 
this number will have deteriorating vision often resulting in 
blindness. In 1977, there were 183 persons in Ontario alone who 
were registered with the Canadian National Institute for the Blind 
as deaf-blind. 
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B. The Hearing- and Speech-Impaired  

Persons who have originally had their hearing and lost itin 
later life generally do not have any serious difficulties keeping• 
their speech intact. Those who have been deaf from birth or Who 

 went deaf at a very early age have difficulties in acquiring normal 
sounding speech, as so much of one's ability to articulate intelli-
gible speech is based on learning from the feedback provided through 
the ear. 

_ 	. 

Sàme work on speech analysis to help deaf children Is!taking 
place at the City University Graduate Center in New York.  informa-
tion is analyzed by a computer to see,how the' deaf child's speech. 
differs from normal. The computer then synthesizes speech so that 
its output sounds like the child's. The characteristics Of the 
synthetic speech can be modified until it is more understandable.. 
Computer Interaction is.also being used at thisCenter tà help 
children improve the syntàx of their•speech, again,a ParticUlar 
probleM for .deaf children. - 

Extensive work on electronic analysis of speech has been 
done at Queen's University in Kingston and. recorded in the March, 
1979 issue of thé journal of the Acoustic  Society of AMerida. 

C.'The Non-Vocal', Severely Physically Handlçamed. 	. 	; 

SeVerely disabled persons having a combination of both 
, 	verbal and motor impairments,find communication extremely diffiCiilt, 

If not impossible. One alternative which is having widespread , 
application  with a.growing number of disability groups is Blissymb6- 
lics, 	graphib, meaning-based  communication  system.. 

In 1971, at the, Ontario  Crippled Children'S Treatment 
Centre, Toronto, BlissYmbols were, first used as an augmentative • 

' communication mediunwith a small group of cerebral palsied thil,dren 
who lacked the motor .  co-Ordination to produce functional  speech. In 
the following few years, Blissymbol usagé has spread throughout the 

. world to countries including the United States, Great Britain, 
. 	Sweden, Norway, The Netherlands, Atistralia, New Zeàland,.France and • 

Israel.  The  disability groups for which Blissymbols have, been 
utilized include the 'retarded, the 'àutistic, the.aphasic and stroke 
patients. Blissymbols, becausé of their .simple shapes and direct 
reference-to meaning, are learned easily and-quickly by all, 
including children in their critical early cognitive and language 	, 
development period prior to the "reading readiness" stage, after 

.-which thgy will eventually Communicate by using the_traditional 
alphabet. 	 • 

• 
• Parallel with the.spread of Blissymbolics, has been the 
grbwing contribution made to its usage by technological aids, which 
at first•consisted of simple - display boards. . A need remained for a 
more sophisticated device,which could store at least 512 symbols and 
provide quick access, and accommodate different degrees 	of disabi- 

'› lity by permitting the usé of a variety ,of  "interfaces",  Such as 
pushbuttons, joySticks, "puff .and 'sip" switches, etc. 	• 



- 13 - 

Most recently, work has continued at the National Research 
Council (NRC) on the use of an existing home television set as the 

, display unit of a Blissymbol Terminal. The Blissymbol Terminal is 
the result of collaborative efforts that have occurred among the 
Communications Research Centre of DOC; Norpak Limited, Pakenham, 
Ontario; the Blissymbolics Communications Institute, Toronto; and 
the NRC. 

Another  excellent resource centre that has done considerable 
work, in a co-ordinating capacttY, in the area of, non-v,ocal, commu- 
nication, is the Trace' Research and Development penter for the 
Severely Communicatively Handicapped, University of Wisconsin - 
Madison. The Center has produced, and keeps up-to-date, a compre-
hensive Resource Book that provides invaluable information, which 
inclpdes an illustrated digest of non-vocal communication and 
writing aids and an extensive bibliography on techniques and aids. 
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5. THE MASS MEDIA  

Shirley Cohen, quoting from "Television and the Disabled: Mr. Rogers 
Shows How", had this to say on the spbject of the disabled and the media: 

The problem is not that in its 25 year historY telQvision 
has portraYed the disabled child or adult oruellY ,  mocking -
ly or insensitively. The problem is that it ha,s not 
portrayed them. 

She went on to say that that statement which was 
nately less true today. 

Public Television in the United States  

In 1971, a letter was sent from the editors of "The Exceptional 
Parent", a magazine devoted to helping parents of the disabled, to the pro_ 
ducers of "Ses'ame Street", urging the inclusion of a child with a noticeable 
disability as a resident of Sésame Street. 	' 

Meetings were held and changes made. Children with cerebral palsy 
were occasionally included on the program. In the 1975-76 season, a special 
segment designed for mentally retarded children was shown and mentally 
retarded children were featured in these shows along with the Muppets and 
other Sesame Street characters. 

Mr. Rogers' Neighbourhood had long been:a friend of the-disabled. 
In 1972, Fred  Rogers  embarked on a series of projects with the diSeled in 
mind. In a series of five programs the characters in Mister  Rogers.'  Neigh-
bourhOod gradually learned to appreciate individual differenceS. These 
programs featured perSons with disabilities in major roles., 

' r  Elsewhere in publié broadcasting, progress was being made. "Zoom", 
aneducational television program addressing the 711 year_old age group, 
adopted a conscious policy of including disabled children  in itsSuest 
segments. ' Featured in different segments Were 'a deaf boy, a.blind boy and a 
child with heart  damage. 

- 	Action for Children's Television (ACT), in its Annual Symposium:In 
1974, had as one'of its themes "Programming for the Handicapped". -Subse7 . 

 quently, ACT. .produéed a reSourçe handbook on prOgramming-and handicapped . • 
children. The handbook was designed as a tool for broadcasters, intended to 
enhance the Mutual understanding of handidappéd and non-handicapped 
children. 	' 

Commercial Television in the United States  

Cohen found that, whereas there bas been lots of action in public 
television for children, the record of commercial television has not been as 
good. 

She did find, however, that adult programming. on commercial tele-
vision in which disability is included is increasing. In the 1970's, a 
"Marcus Welby" episode dealt with the prejudice against people with 

true in 1973 is fortu- 
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epilepsy. "4icas.  Tamer" explored reactions to stuttering. •Excellent , 

*cumentaries begeff tb -appear'eth InCréaSing frequenty'.'.'EVenja prime  tiffié 
spot onounCementappeare 	1976i-:featuring -a-young man'eth''terébre- 

- 	" 	. 	• 	• 	, 	 , 	. 
- 

Mass Media Habits of the Handiceped  

Dr. Paul Licker, who conducted a study for the Department of Commu-
nications, documented the mass media habits of handicapped respondents in 
Montréal and Ottawa. Among his findings were the fact that respondents 
generally had access to radio and television, but a sizeable proportion did 
not have access on a regular basis to the print media. Only 3% and 4% of 
the respondents could not access televi%ion or radio respectively, while 37% 
did not read a newspaper regularly; 50% did not subscribe to a magazine and 
43% did not begin even one book a month. 

Licker found also that television and radio consumption was quite 
heavy among the handicapped, with their viewing 3.5 hours of television and 
3.7 hours of radio per day. Unfortunately, most of this consumption, Licker 
concluded, is not beneficial to the handicapped, as it serves to reinforce 
an already strong communication tendency of theirs; that is, of their being 
in a passive, receiver-only role. Licker believes that, since society casts 
the handicapped in a receiver role generally, the mass media, because of its 
heavy reinforcement of this phenomenon, cannot be regarded as serving the 
handicapped well. 

Cable Television in Canada  

. 	Some good efforts have been made to date to meet the needs of the 
handicapped through companies such as Canadian Cablesystems Limited (CCL), 
which serves over 640,000 subscribers. For example, several of the Compa-
ny's systems have made specific commitments to television programming for 
people with hearing difficulties, including the use of sign language and 
captioning. Metro Cable TV co-operates with the Canadian Hearing Society on 
"Quiet 30", a program produced by the deaf, for the deaf. CCL has also 
recently funded a research agency in Kitchener, known as the Deaf Television 
Resource Centre. Interpreted (i.e. "sign language") news for the hearing-
impaired is presented on cable stations in Ottawa, Edmonton and Vancouver. 

Radio Reading Services for the Blind and Print-Handicapped  

A special radio information service exists in the United States and 
also in Canada for the blind and otherwise print-handicapped (e.g., stroke 
victims who cannot turn pages). These services consist of FM broadcasts of 
a wide range of programming, such as interviews, special news :for  the 
handicapped and phone-in shows, as well as the reading of newspapers, 
magazines and books. 

The service is unique in that it is broadcast "piggy-back" cm the 
main FM signal of a radio station and then decoded and heard only by those 
having a special receiver or adapter totheir regular FM set. 

The first such service went on the air in Minnesota in 1969. To 
day, there are over 80 such services in the U.S., offered in at least 28 
states. Recently, Canada's first such service began in Burlington, Ontario, 
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over station CING-FM, in conjunction with the Oakville Public LihrarY. The 
Department of Communications had urged the provision  of such a  service  and 
was instrumental in paving the policy route for this inaugural service. 
Some problems (e.g., copyright) remain to be solved, however, which cur-
mntly are inhibiting the spread of such services more widely. 
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6. TELECOMMUNICATIONS - CONCEPT, POTENTIAL AND SOME TECHNOLOGIES  

Definition  

Park and Pawlowski, in their book entitled "Planning the Use of 
Telecommunication in Vocational Rehabilitation", provide an excellent defi-
'nition of "telecommunication" which is quite useful in the context of 
"communications and the physically handicapped". 

They regard telecommunication as interpersonal communication by 
means of an electric or electronic system, transmitted over wires or fibre 
optic filaments or through, the air via electromagnetic waves or beams of 
light. The stress is on interpersonal communication at a distance. 

Telecommunication is thus taken to mean an interactive, two-way 
exchange using sounds, pictures, alphanumeric symbols, or combinations 
thereof. The technologies may be telephone, television, radio, electronic 
keyboards, facsimile, electronic blackboard or holograph. With the excep-
tion of transactions conducted via electronic keyboards which are linked , 
with computer memory, these telecommunications are "live". 

Thus, one-way signal s emanating from broadcast tel evi si on and radio 
stations are not considered by Park and Pawlowski in their treatment of 
tel ecommunication. They regard such signal s as broadcasting, to be incl uded 
in the concept of "mass communication", along with newspapers  and  periodi-
cal s. 

Furthermore, they regard the outputs of videotape, video-cassette, 
audio tape devices and other recording and reproducing equipment, as audio 
visual equipment - which may be used to supplement  a telecommunication 
system.  

What is special about telecommunications as it relates to the handi-
capped are the modifications to accommodate the physical disabilities of the 
users. But the systems of telecommunicatjons in which such accommodation 
may be imbedded are no different from any other system. These systems are 
to be used by both the handicapped and non-handicapped, in a manner that 
makes no distinction among the communications of the people using them. For 
example, the blind can use the telephone equally well as the sighted, and 
the locomotion-impaired can use electronic keyboards equally well as the not 
so-impaired. 

Potential for Réhabilitation  

, Larger numbers of handicapped people are demanding more vocational 
rehabilitation services at a time when available funds and professional per-
sonnel are in short supply. The use of telecommunications can play a major 
role in vocational rehabilitation, by providing an alternative to transpor-
tation, thereby enabling the handicapped to be gainfully employed at home. 

In an application of interactive television (IATV), eight severely 
di sabl ed  people in Peoria,  Illinois,  took part in an experiment to provide, 
'through an IATV system transmitted on cable television, instruction in 

' insurance claims adjustment and in the skills required for independent 
living.   
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A program to train severely handicapped OerSons for work in the 
computer industry was recently initiated at the WoodroW Wilson Rehàbilita-
tion Center, in Fisherville, Virginia. This program will train homebound 
computer programmers and computer terminal operators. 

• 
Another example of communications (although not "telecommunica-

tions",• in the strict sense of the word) used in a rehabilitation setting is 
the development of prototype equipment to interface a blind telephone opera-
tor to a Traffic Service Position System (TSPS) console. A system has been 
successfully tested and, as a result, two blind persOns have already been 
placed within the Pacific Telephone System. This latter example is, of - 
course, an instance of the  handicapped being brought:to the job rather than 
the job -to the handicapped  in thehome. 

- With regard to applications, such as the first two examples pre- • 
sented - above, which involve carrying out rehabilitation services in the - 
homes of the disabled, it may surprise some to learn that .many rehabilita, 
tion professiànals have deep concern at the psychological damage which-they 
believe ma,rbe done by such apprOaches. 

• • 
Charles Overly and others (1978), however, are equally disturbed by 

this attitude by these professionals. Overly states: 	, 

No one can disagree with the importance of.enabling 	- 	- 	- 
human beings, whether ,  able or disabled,. to_haVe.oppor- 	- 	- 	, 
tunities for social interaction. But, there is a 
tradeoff function to be considered here. One.could ask ' 	. • 

" under present circumstances, how effective are'present 
rehabilitation practices and pOlicies in creating a 
meaningful and healthY:social involvement for the. 

. 	severely, disabled? One could also àsk whether or not 
some psychological benefit might not derive from a 
sense Of participatiorrin gainful employffient in an 
information job - a job in which the handicapped at 

' least had electronic communications with others.. One 
could argue that, given a job (in a society which-still, 
tends to value persons in terms of their - work), the 	- 

• homebound handicapped mijht gain sufficient psycholo- 	: 
gical strength (and some economic wherewithal) to find 
way's to achieve more live human contact than-mould be 

. 	the casé -without a job. 

Some Technologies  

. Some telecommunicatiœrtechnologies which have'excellent potential 
for the handicapped are listed and described by Park' and Pawlowski (1978), 
and are presented here in an . edited form, as follows: 

Telephone  is well-known in its person-to-person_.mode, and-even to 
some extent -in its conference mode, where a groùp of people can 

- 

	

	converse together from.a number ,  of locations. Recently, however, - 
 . there have been s .ignificant innovations in both technologies and 

systems which enable very large numbers of  participants to.hear each 
• other with great clarityi .  and- which- incorporate simultaneously-used 

visual materials. 
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Interactive television  enables all participants to see each other in 
full motion and to speak synchronously; this is "live" television 
interaction. The television pictures are transmitted via Microwave 
systems, coaxial cables, newer technologies such as lasers and fibre 
optics, and - for very long distances - satellites. 

Video one-way/audio two-way  enables all participants to talk 
together,  and to hear each other all the time, but the pictures are 
all from one source. Some medical applications of telecommunica-
tions use this mode; the patient is the subject of the video, but 
patient, physician  and  others can converse at will. In solle educa-
tional applications, the teacher (and whatever students are with hér 
or him). is seen by all, but numbers of students at several locations 
can speak to the teacher  and  to each other. 

Still video/audio two-way  is similar to video one-way/audio' two-way 
except that the pictures are motionless (stills); pictbres may be 
transmitted in both directions or one direction depending on the 
needs of participants, and the mode is much cheaper to operate 
because pictures (produced by slow-scan television, frame-grabbers, 
or facsimile devices) can be transmitted on ordinary telephone 
lines. 

Interactive radio,  whether transmitted on citizens' band (CB), 
amateur bands or FM sidebands, is similar to telephone conferencing 
in that all participants can hear each other, but different in the 
organization of the transmission facilities. Organization of inter-
active radio transactions is different from telephone conferencing 
in that only one speaker (or other sound source) occupies the 

•frequency at a time. 

Computer-assisted instruction (CAI)  enables learners at kgyboard 
terminal devices to interact directly with lessons and games pro-
grammed through a computer. Recently, homebound students in 
Amherst, NY, a suburb of Buffalo, have been able to have CAI in 
their own homes (and some institutions, as well) because lessons are 
transmitted on the local cable system in response to signals sent 
from the home terminals on telephone lines to the computer. A simi-
lar system is being developed at Albertson, N.Y. 

Transmitting/receiving keyboards (conference mode)  are linked 
through a computer program so as to enable all participants in the 
conference wherever they are situated in the world to come into and 
out of the conference at will. One simply calls the telephone num-
ber of the computer network, couples the keyboard terminal through 
the telephone lines, provides proper identification, and can then 
ask for messages, review the statements made in the  conference over 
any length of time, input messages for all conferees or specific 
ones, determine if any other conferee is "on line", and hold a 
"dialogue" in ordinary language with that person. 

Transmitting/receiving keyboards (access mode)  are linked to compu- 
ter programs which give access to files such as client records; one 
can review such records and also add to them from remote locations. 
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One can also use keyboards to enter data in research files and to 
use computer-programmed mathematical and statistical procedures. 
Keyboard terminals can receive information either as hard copy 
(typed) or on a cathode-ray tube or television picture  tube.  

Computer-Assisted Learning_malhe_physically Handicapped in Canada  

In May of 1974, a computer-assisted learning project began in a 
Winnipeg elementarY school, involving 55 children ranging in ages 5 to 13 in 
grades 1 to 6. In the past several years, there has been some  research in 
Canada using computers as an instructional and diagnostic tool for the 
handicapped - ut the Vocational Rehabilitation Research Institute of 
Calgary, at the National Research Council and at Carleton University. 
Computers are also being used with children at the Ottawa Crippled 
Children's Treatment Centre. What makes  the Winnipeg project unique, 
however, is that Winnipeg is the only place in Canada where classrooms of 
the handicapped are located within the regular school system. 
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7. COMMUNICATION AIDS AND DEVICES  

Primary Information Sources  

Any attempt to catalogue here the existing communication aids and 
devices for the handicapped would be a hopeless task. Even professionals 
feel that there is a critical need for more documentation, better co-
ordination and dissemination of information on existing aids; devices and 
techniques. 

The Bureau of Medical Devices in the United States has identified to 
date 1,200 categories  of devices. Obviously, not all categories would 
relate to communications. Nevertheless, one can infer the problems of 
trying tà . identify and catalogue what surely must be thousands upon 
thousands of'aidsr  and devices. 

, 
What will be presented here •is a listing of some primary information 

sources, inclueng brief descriptions about 'them, to which the reader might 
wish to refer directly. Undoubtedly, even such a list of information 
sources will be incomplète,' but it'should provide a good starting point. 

Canada  

The Medical Engineering Section of the 
National Research Council of Canada ,  

The Section conceived and organized a "Workshop on Communication 
Aids for the Non-Verbal Physically Handicapped", which Was held 
in Ottawa in June, 1977.. 

The Technical Aids Committee of the Canadian 
Rehabilitation Council for the Disabled (CUD)  

The Canadian National Institute for the Blind, 
Ontario Division 

The Ontario Division has released "A Study for the Pùrpose of 
DeveloPing Services for Deaf-Blind Persons in Ontario". The 
study contains a listing of aids and devices for deaf-blind 
persons. 

Europe 

- "Equipment for thé Disabled", Mary Marlborough.Lodge, 
Nuffield Orthopedic Centre  

"Equipment for the Disabled" presents information to profes-
sionals involved in advising and selecting equipment for handi-
capped persons of all ages. The series of booklets contain a 
separate one devoted to "Communication". Information is pro-
vided oncall bells; alarm systems; intercom systems; remote 
control mechanisms and systems; telephones and telephone aids; 
radio ànd television; taped, filmed or large-print books; normal 
or mouth page turners; and much more. 



- 22- 

- The Information Service for the Disabled of the 
Disabled Living Foundation, London, England  

Bi-monthly lists covering a wide range of equipment are avail-
able. 

- The Swedish Institute for the Handicapped  

The Institute has published at least two separate documents on 
"Technical Aids for the Speech-Impaired". 

•United States  

- The Trace Research and Development Center for the Severely 
Communicatively Handicapped, University. of Wisconsin.- Madison  

The Center publishes, and keeps up-to-date, an excellent "Non-
Vocal Communication Resource Book', which includes an illus-
trated digest and master chart of such aids and a comprehensive 
bibliography on non-vocal communication techniques and aids. 

Recurring Themes  

Cost and Cost/Benefit  

Cost of communication aids is considered to be the largest 
single barrier to their widespread application. 

In one list reviewed of 67 commercial aids for the non-vocal, 
severely handicapped, 16 items cost under $500; 16 cost between $500 and 
$1,000; 14 were between $1,000 and $1,500; and 1 was between $5,000 and 
$10,000. 

In evaluating the cost of existing aids, it is important to 
consider the cost/benefit tradeoff between providing a child with an 
expensive aid or placing him in an institution for special education. 

It has been estimated that in the United States institutional 
care presently costs $18,000 per person per year. Viewed in this way, 
one could well argue that it pays to rehabilitate people, regardless of 
the expense of aids and devices. 

Most succinctly and aptly perhaps, on the subject of cost/ 
benefit and vocational rehabilitation, a "Comprehensive Needs Study of 
Individuals with the Most Severe Handicaps", conducted in 1975 by the 
Urban Institute in Washington, had this to say: 

The limitations of the benefit/cost calculations 
have not generally been recognized by advocates and 
critics of the Vocational Rehabilitation program. 
If Congress and the Department of Health, Educa- 
tion, and Welfare want to use benefit/cost analyses 

• as important inputs to setting appropriations 
priorities, then additional data necessary to 
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develop accurate benefit/coSt estimates must.be 
collebtecL Alternatively, if Congress deSirèS 
set priorities on the : basis of other considerations' 
besideseçonomic,efficienCyli.e., if Çongres$ 
OeiireS to . placOligher'PriOrity on the . SeerelY::: 
hàndidaPped becauseloftheir greater heed,for 	' 
Seryices) , . theri-more , comprehensive,data:are not  
vital. 

Under-exploitation  

A common misconception is that the problems of the handicapped 
•cannot be met until more sophisticated aids or technologies are 
developed. Jr.  Licker of St. Paul University found, and others inva-
riably would agree, that much greater benefit could be derived by a 
fuller exploitation of existing aids and technologies. One of Licker's 
findings was that the handicapped whom he studied averaged only one 
telephone call placed and one received each day. 

Balance  

Some experts feel that the potential of simple aids is often 
overlooked by researchers who are tempted to pursue sophisticated 
approaches where simple ones may suffice. 

A second danger of this type lies in concentrating upon aids 
that are either extremely simple or extremely sophisticated. The middle 
range should not be neglected. 

A British researcher (Stocking, 1979), who visited the United 
States, wondered whether the severely handic'apped there are receiving 
too much attention, to the neglect of those larger numbers of people who 
are suffering with disabilities of lesser degrees. 

Consumer Input  

The disabled need to be involved in. assessing their Own needs 
and to 'ensure the new devices will be suitable'for their use.. 

Two  factors are important to acceptance by:the handicapped of 
aids and devices: the extent to which such are cosmetidally attractive, 
so as not to discourage their use; and the success  with  which the  new 

 aid or device extends the person's sense of body image, so that he feels 
integrated in spade with his aid or device, much the Way a non- , 
handicapped person feels while driving his automobile, having a clearly 
defined senSe of eXtended space under his easy control.. 

These two factors  of cosmesis and extended  body image  cannot be 
truly evaluated by . the profetsional alone. - Consumer . input  (i.e., from 
the handicapped .persen for whom it is intended) is critical in the R&D 
phase. 



-,24 - 

Other Design Criteria  

In addition to the foregoing criteria, o#1ers are important. 
They include portability, simplicity of operation, reli,ability and 
adaptability, applicability (over a wide 'range of ageS and educational 
backgrounds), versatilitY, sPeed of  communication,  feedback provision, 

oorrectabilitY, Provision for tba.rO ooPY, ease of maintenance and 
serviceabili.ty. 
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8. CURRENT RESEARCH ACTIVITIES/RESOURCE CENTRES  

As indicated earlier, there is no dearth 1:)f communications research 
activity going on in the world on.behalf of the handicapped. The problem is, 
however, that it.is fragmented, unco-ordinated and lacking in oVerall direction. 

› 
In this section, a list (with brief descriptions) .is provided of those 

current research activities and resource centres which were uncovered during the 
literature review process. It is by no means an exhaustive list. It is hoped 
that this list will serve as a useful starting point to those who may be 
interested in pursuing their own•personal research interests and 	the same 
time provide a general picture of .what is taking  place and where however 
incomplete this picture may be. 

Canada  

Federal Involvement  

Department of Communications  

The Department of Communications has co-funded research and development 
on the Visual Ear, a device which enables the speech- and hearing-
impaired to use the telephone; been active ln policy development, in 
radio reading services for the blind and print-handicapped; sponsored 
research at St.,Paul University,,Ottawa; and ln the future will remain 
active  in social  policy formulation to promote access by the handicapped 
to the same Information and entertainment as the non-handjcapped. 

The Department of National Health and Welfares(NH&W)  

National Health and Welfare provides research‘funds in this general area 
through the Health Research and Evaluation and National Welfare Grants. 
The Department has also particip'ated in some research projects through 
the Vocational Rehabilitation Disabled Persons Research -fund. Also, 
there is a number of reference documents available in the Social 
Services Resource Centre. The Resource Centre contains . documents which 
have not been published or which are out of print, with special emphasis 
on the social services .aspects of rehabilitation. In addition, a Bureau 
on Rehabilitation in the Social Service Programs Branch has been estab-
lished to coordinate the Federal Government input to both the XIVth 
World Congress of Rehabilitation International to be held in Winnipeg in 
June, 1980 and the International Year of Disabled Persons in 1981. 

The National Research Council (NRC)  

The NRC has been.active in bioengineering research and development for 
25 years. InitiallY it was inVolved in pioneer, work regarding aids for 
the blind. The establishment of a Rehabilitation .Technology Unit in 
Toronto can now make available highly sophisticated techniCal aids to 
handicapped persons. The Medical Engineering Section of NRC sponsored a 
"Workshop on Communication Aids fgr the Non-Verbal Physically Handi-
capped" in 1977, and the  published proceedings are available. Currently 
the Medical Engineering Section is supervising a.contract with Norpak of 
Pakenham, Ontario, for the development of a Blissymbol terminal using a 
home television as a display device. Also, the Comhandi was designed by 
NRC, which enables severely handiçapped persons to communicate through 
the use of a joystick, scanning grid and a typewriter. 
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Of great interest and value, expected to be published by NRC 
before the end of 1979, is a complete inventory of bio-engineering 
research currently taking place in Canada. This inventory will be 
up-dated annually and will contain information on all technical aids and 
devices for the handicapped, including the communications handicapped. 

Provincial Involvement  

Most provincial governments are involved in the provision of 
technical aids. In some instances, these aids are provided as insured or 
free services; e.g., Worker's Compensation Boards or Vocational Rehabili-
tation Services, or on a fee-for-service basis. 

The Ontario Educational Communications Authority (OECA)  

OECA is involved in research on •television and the deaf; specifically, 
on closed captioning technology and programming. 

Universities  

Queen's University, Kingston  

Designed  Eco II, which provides control of five electrical appliances 
which can link up with Touch Operated Selector Control (TOSC). TOSC 
provides control of call bell, intercom, door lock, telephone, radio, TV 
and recording machines for a severely disabled person. Queen's is also 
currently involved in a research project for the Department of Communi-
cations to identify the communications needs of the.hearing-impaired. 

Other Universities where work on rehabilitation engineering research is 
being conducted include the University of British Columbia, the Univer- 
sity of Waterloo, the University of New Brunswick, the University of 
Alberta. Detailed information on these activities  cari  be obtained from 
the Bureau on Rehabilitation, NH&W. 

The University of Western Ontario  has recently produced Canada's first 
blind Computer Science graduate and has explored the potential of 
braille facilities involving microprocessors. 

Other  

Bell Canada and Northern Telecom provide services for special needs and 
------M—.speciaequipmerrichcaneused by persons with hearing and sight 
losses, chronic ear defects, speech defects and motion impairment or 
weakness. Bell Canada has just completed the compilation of a "Direc-
tory of Telecommunication Aids for Disabled People". This directory is 
publicly available. 

The Blissymbolic Foundation, Toronto in conjunction with the Ontario 
Crippled Children's Treatment Centre, is active in research and develop-
ment of the communications neéds of non-vocal, severely physically 
handicapped children. 

The Canadian Communications Research Centre  publishes a register of 
activities, some of which pertains to the handicapped. 
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The Canadian Rehabilitation Council on the Disabled (CRCD)  is respon-
sible for the organization of a major International Conference on 
Rehabilitation Engineering (ICRE) to be held in Toronto, June, 1980. A 
Technical Aids Committee was created by the CRCD and has been in 
existence since 1973. The Council has a resource centre and a directory 
of services  also 	It should be noted, too, that they are nsponsible 
for the organization of the 1980 World Congress in Winnipeg. 

The Canadian Telecommunications Carriers Association (CTCA)  have a 
special National Committee on Communications of the Handicapped. The 
CTCA also released a,policy statement on "Communications for the'Physi-
cally Handicapped" in June, 1977. 

A Directory of Associations in Canada  is published, under the direction 
Brian Land, by the University of Toronto Press. This directory includes 
a listing of the organizations in Canada of or involved with the handi-
capped. 

The Kinsmen Rehabilitation Foundation, Vancouver acts as a secretariat 
to the CRCD Technical Aids Committee. 

Technical Aids and Systems for the Handicapped (TASH), Toronto  is a 
newly established non-profit company operating under the auspices of the 
CRCD, handling the marketing of devices through a co-operative effort of 
the private sector, non-profit agencies, industry and the NCR's Rehabi-
litation Technology Unit. 

United States  

Federal Aencies  

The following are among the agencies involved with the handicapped, 
dealing not exclusively with communications concerns: Rehabilitation Ser-
vices Administration, Veteran's Administration, National Institutes of 
Health, Bureau of Education of the Handicapped, National Science Foundation, 
Office of Handicapped Individuals and the Federal Communications Commission. 

As result of the "Comprehensive Rehabilitation Services Amendments of 
1978" (to the "Rehabilitation Act of 1973"), recently signed into law ,  by 
President Carter, a National Institute of Handicapped Research and an inter-
agency committee on handicapped research were established. 

Other 

The Alternate Media Centre, New York University School of the Arts,  has 
done excellent research in the area of "telecommunications in vocational 
rehabilitation". 

The Trace Research and Development Center for the Severely Communicati-
vely Handicapped, University of Wisconsin,  has published an outstanding 
resource book on non-vocal communication and is active on many fronts, 
including the co-editing and publishing of "Communication Outlook",  a 
quarterly newsletter addressed to the community of individuals in the 
application of technology for the communication handicapped. 

The Institute for the Future, Menlo Park, California, has recently begun 
research on the potential of telecommunication technologies for children 
suffering from "developmental disabilities". ' 
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• Magazines and Services -  - 

"Accent on Living", -  published quarterly in Bloomington, Illinois, pro-
vides a computerized retrieval system that can search for information on 
some 400 subjects - . 	' 	_ 

"Achievement", ptiblished in Miami, Florida, is a newspaper which  pro-
vides information for the handicapped on a.wide range of - subjects. 

• 
"Green Pages"',  published in.Winter Park, FIorida,'contains•ads and 
addresses of companies manufacturing devices for the rehabilitation, • 
industry. 

The U.S. Department of Health, Education and Welfare -puts out "Pro rams 
for the Handicapped" which reports on-whatls happening in the field, 
new publications, medical research and other subjects. 

Europe  

Great Britain  

Centre for Medical  Research, the University of Sussex  

An excellent report prepared by Ms. Barbara Stocking was obtained from 
the Centre, through the National Research Council of Canada, on current 
biomedical engineering research taking place in the United States. 

"Equipment for the Disabled" is a series of publications which includes 
a separate one on "Communication", released by the Oxford Regional 
Health Authority, Old Road, Headington, Oxford. 

The University of Southampton  is engaged in research, led by 
Dr. A. Newell, on electronic aids for the deaf and is exploring with the 
Independent Broadcasting Authority and others the.potential of optional 
subtitles on television for the benefit of the hearing-impaired. 

Sweden  

, The'Swedish. Institute for the Handicapped has published at.least two 
publications on "Technical Aids for the•Speech-Impaired". - 

Norway 	 . 

The Nordic Committee on DiSeility  has published a "Registration of 
Nordic Projects Relating" to Disability,: 1977".  This  report is the 
fourth annual survey of current researéh relating to >diSability within 
Nordic countries .A total of 213 projects have been reported on in the 
Nordic language's and translated :into English. 	. 	• 

, International  
, 

Rehabilitation International (R11  works for-the .establishment.and 
improvement of programs to help the world!s:more than 450:million dis-
abled people overcoMe their special probleffis. RI -  brOught together in 
1972 experts in the communications field and their cOUnterparts  in the 
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organization and delivery of services for disabled persons. This was 
the first international meeting of its kind; the report on the meeting 
is referenced in the bibliography section of this paper. 

The International Commission on Technical Aids, Housing and Transporta- 
tion (ICTA)  is one of the standing commissions of Rehabilitation Inter-
national (RI). 	s  

The International Project on Communication Aids for the Speech-Impaired  
will involve the collection and compilation of information, on a 
national basis, which can be fed into an international information bank; 
the collection of information on research and development projects; 
meetings and discussions to avoid overlap in the narrow and highly 
technical field; and the evaluation of equipment. The initial partici- 
pating countries will be Canada, Sweden and the United Kingdom, and it 
is expected that the U.S.A. and other countries will join in the near 
future. The project will be part of the International Commission on 
Technical Aids of Rehabilitation International, and the International 
Secretariat will be based in London. 

The project will provide a forum for discussion and exchange of informa-
tion for all those çoncerned with communication aids for the speech-
impaired and will eventually fill a vital gap in the field of co-ordina-
tion and co-operation. Other benefits from the project could be an 
improvement in communication aids for other types of disability. 
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9. SOCIETY, POLITICS AND THE HANDICAPPED  

Historical Perspective  

A brief historical background might provide a useful perspective for 
appreciating some of the things that are happening today. 

Kristen JulA 	traced the history of Man's genuine concern for and 
systematic' effOrts . to help' the handicapped back to about 200 years - ago. He 
found that the . SpiriivaI impetus l wasmostly provided by Swiss-Érench-Philo-
soPher.Jean-Jacques Roilsseau, who inspired the earlY pioneers'With'his'. 
writings.' 	. 

• 
For' more  than a dentury, - most of the trail blazers were - EuroPean. 

Abbé Sidard developed a sign language for the'deaf and LOuis Braillé did 
likewise for the blind. . Americans who wanted to'work• with 'the.handidapped 
went abroad to study under the masters. Over the last fifty years, 'the 
situation has gradually been reVersed, end the United States  has become the 
undisputed leader in many  aspects  Of  services  and programSfor'the-,handi-
dapped. 

Even thoUgh the handiéapped have generally been faring better in the 
United States thap.elsewhere over the past fifty yearS, a-quantum shift in 
emphasis as.well as direction .has occurred only in the last,few:years in :the 
Unitéd States. 

Legislation concerned.  with rehabilitation began with the National 
Civilian Voçational Rehabilitation Act of 1920. In the enSuing years reha-
bilitation eMphasis was almost exclusively in support of, handicapped persons 
with demonstrable, vocational potential. In 1954, research provisions were 
'included for the first time. The Rehabilitation Act of 1973' expanded voca-
tional concerns by directing that special attention be given to those with 
the most severe.handicaps. In addition, •a one7milliôn dollar grant was 
awarded for study of the severely handicapped population.without vocational 
potential. This act also redefined the support for, the Rehabilitation 
Research and Training 'Centers which were begun in that year. Support and 
expansion of the Rehabilitation  Engineering. Research  Center concept Were' 
also stipulated. These programs -were intiated in.1971. Today, new laws and 
public statements• by rehabilitation agency officials are raising the 
expectations of the physically handicapped beyond that of:pure vocational 
service. ExpectationS, include assistance in.education, transportation, use. 
of public accommodations, recreation, health care'and addess to the . election 
ballot, as well as communications. 

More Recently, in the United States  

As mentioned earlier in this paper, in March 1978, the Committee on 
Science and Technology, U.S. House Representatives, released its "Report of 
the Panel on Research Programs to Aid the Handicapped". This report had 
been based in turn on a number of prominent studies, including the "White 
House Conference on Handicapped Individuals" (May, 1977) and the National 
Academy of Sciences' report on "Science and Technology in the Service of the 
Physically Handicapped" (October, 1976). A curious phenomenon has existed 
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increasing public .concern indicated for the handicapped; namely, lack of 
accurate information on an increasing population. 

In 1976 the Committee on National Needs for the Rehabilitation of 

the Physically Handicapped found as follows: 

There is no way to accurately cite the number of 
physically handicapped persons in the United States 
today. While there have been numerous data-collecting 
studies, inconsistency in the types of impairment 
included, patterns of classification, and criteria of 
significance have varied widely. For example, a 
conservative estimate derived from a study by the Urban 
Mass Transportation Administration was 13,390,000 
handicapped persons, about 6 percent of the United 
States population. A more realistic estimate would be 
10-12 percent of the population. A common finding in 
all the studies is that there are a significant number 
of disabled people in the United States and that this 
group is continually increasing. Today the severely 
injured are less likely to die, and formerly fatal 
diseases'are often arrested. 

These findings obviously were still true in 1978, •as the above-
mentioned Congressional Committee's report in March of 1978, which reviewed 
these findings, concluded that "... a major national research program must 
be progressively established to solve the debilitating problems which con-
front our handicapped fellow citizens." 

It appears now that President Carter, in signing into law on 
November 6, 1978, the "ComprehensiveRehabilitation Services Amendments of 
1978" (to the "Rehabilitation Act of 1973"), has taken concrète action 
toward the establishment of this "major national research program". A 
highlight of the new rehabilitation law includes the establishment of a 
National Institute of Handicapped Research, which will have as its goal to 
provide an expanded, comprehensive and co-ordinated federal approach to 
research, as it relates to disability. 

Going even further, the new enactment ,  established a national council 
on the handicapped, an inter-agency committee on handicapped research, an 
inter-agency co-ordinating council on affirmative action and non discrimina-
tion, and authorized numerous special projects and studies. 

Remaining Social, Psychological and Economic Problems  

Despite the passage of landmark legislation in the 1970's, many 
barriers remain. ' One such problem is turning legislated rights into 
reality. For, as Frank Bowe, Director of the American Coalition of Citizens 
with Disabilities and Mainstream Inc. said, "It is possible to legislate 
rights, and this has been done. But rights become reality only after 
political struggle.n 
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Bowe says that more than half of all working-age disabled adults who 
could work"are jobless and that there is systematic discrimination:against 
those who do work, which keepS them in menial or futureless jobs. Across 
the United States, a network of "sheltered workshops" employs 200,000 
handicapped  people  whose wages average under  $1 an hoUr - far less than the 
minimum wage. 

. Similarly, .Paul Licker,  in his study for the" Department of .Communi-
cations, foundthat family .income was'quite lbw among the group"hé sampled,. 
With a median of about $4400 per.year. Three:1n . -FOLI were .unemployed and 
only one in Six Works full,time„ despite the fact'that half  have  marketable 

The following excerpt from Psychology To Day (August, 1979) merits 
direct quotation here: 

... the disabled must also cope with a kind of paterna-
lism from their able-bodied allies that has long been 
discredited in racé relations. Even today, many 
unprejudiced Americans accept traditional stereotypes 
about different kinds of handicaps. However, instead 
of reacting cruelly because of the fears and anxieties 
aroused by those disabilities, we take a more humane 
approach. We extend to handicapped people what seems 
to be an enlightened model of medical tolerance. 
Rather than blame them for their pitiful condition, we 
say that their social and mental incompetence is pro-
duced by a disease or a disease-like condition beyond 
their control to alter. We believe that, in a social 
sense, they are chronic patients; and that we owe them 
the same struggle with our fears and prejudices, the 
same understanding and tolerance, that we owe victims 
of any serious disease or injury. 

The problem with this analysis, from the dis-
abled person's point of view, is that it allows him or 
her no scope whatsoever for leading an adult social 
life. As Talcott Parsons first noted, the rôle of a 
patient in middle-class society,is functionally very 
similar to that of, a child. We expect the patient to 
be cheerful and accepting, to obey doctors' orders, 
and, in general, to devote all his energies to getting 
well. When an able-bodied person falls sick, he ceases 
to be judged  as an adult; in return, he is expected to 
work actively to .get well. The area defined as his to' 
control shifts to the sickbed. But in America a person 
labeled handicapped is assigned a specially destructive 
variant of the sick role. Not merely powerless because 
he is sick, he is defined as doubly powerless because 
he cannot master the job of "getting well". Unable to 
fill that role obligation, he is seen as socially 
powerless, deprived of a political identity - until he 
chooses to assert one. 
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The article continues, to state that many members of the civil 
rights movement for the disabled find that the annual cerebral palsy 
telethon symbolizes for them the deeply humiliating paternalism of society's 
medical tolerance toward handicapped people. 

The U.S. Panel àrr Research Programs to Aid the Handicapped (1977) 
cited another problem of a socio-psychological nature: 

One other factor should be mentioned. The 
handicapped person's self and situation are compara-
tively fragile. Handicapped people are often in a very 
délicate balance with their environment. Many are in 
constant discomfort. Even the hardiest persons are 
deeply sensitive to the seeming inequities of their  • 
fate. And thgy have long, lonely hours to ponder and 
compare them. Such a little thing as a curbstone or a 
doorknob can be insurmountable. Merely getting up or 
going to bed can take hours. Handicapped persons see 
things in a very Special order of magnitude which must 
be understood and respected in any effort to lighten 
their load. Taken out of context, their problems 
easily appear irrational and inconsequential and 
quickly get overlooked, the fate of too many past 	' 
legislative efforts in their behalf. 

Thus, it is most important to keep in mind that neither legislation 
nor technology alone will solve the problems of the handicapped. 

XIV World Congress on Rehabilitation (1980) and 
International Year of Disabled Persons (1981)  

In June of 1980, Canada will host the XIV World Congress on Rehabi-
litationin Winnipeg. Following, in 1981, International Year of Disabled 
Persons will take place. 	 , 

As mentioned earlier in this paper, the Department of National 
Health and Welfare (Bureau on Rehabilitation of the Social Services Programs 
Branch) is co-ordinating the establishment of the Canadian Federal Govern-
ment's position for both events and has established an Inter-departmental 
Committee for this purpose. The Broadcasting and Social Policy Branch of 
the Department of Communications is providing input to the Committee. Two 
of the main activities in which the Committee will be engaged over the next 
several months will be the planning, in collaboration with the Canadian 
Government Exhibition Centre, of an exhibit for the World Congress, and the 
preparation of a comprehensive document on the Disabled in Canada. 

Communications Public Policy and Public Pressure  

In almost all the literature reviewed, including those studies which 
claim to be "comprehensive", a curious phenomenon appears when needs of the 
handicapped are discussed. Key words and phrases such as access, transpor-
tation, architectural barriers, housing, education, employment, rehabilita-
tion, etc., recur again and again. Almost no where is "communications" to 
be found. 
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, One can only speculate.on the reasons  for  this exclusion. Perhaps 
"communications" js sopervasiVe that the experts do not see any >rationale 
for identifying it as a separate need. Or, perhaps there iS still little 
widespread awareness, much less acceptance, of the potential  for  
communications to .  serve as a substitutç for transportation, for example, or 
as a' crucial factor in providing ",access". . 

• 
-Or perhaps, too, Most people . feel that, beçalise there already exists 

a plethora of communication aids on the market -throughout the world, the 
handicapped's needs have all been met. It is hoped that thts paper, in some 
small way, illustrates.the fallacy of such an assumption,  if  it does exist 
unconsciously.in  the minds of the public. 

, 
It is true, with the single  exception of the hearing-imPaired, that 

the handicapped are tiot yet lobbying  in  a way that Could be construed as 
demanding "communications policy"; Itwould.be  a mistaKè.for public policy 
makers to assume, however, that this state will continue for long. - 

„ 

In the following.and final section of this paper,:a -shopping list of 
possible public initiatives, of a concrete . nature, are s'uggested.to . demOn- - 

 strate the range of what mightlpe achieved in the area of communications and 
related concerns regarding the physically handicapped, if resOurces are 

• available and policy priOrities are clarified. 



-  35  - 

10. SOME POSSIBLE FUTURE PUBLIC POLICY INITIATIVES  

White House Conference on Handicapped Individuals  

In May of 1977, the "White House Conference on Handicapped Indivi-
dùals" was held in Washington, D.C. Delegates attended from all over the 
United States. One of the workshops of that Conference addressed communica-
tions issues. 

These recommendations, in an abbreviated and slightly modified form 
to fit the Canadian context, are most useful to include in this paper, for 
the simple reason that they are excellent examples  of specific public policy 
initiatives which could be taken by governments and others, if the funds and 
Will exist to support them. For, although these White House Conference 
recommendations were 'obviously ,  made within the U.S. political context, most 
of them appear to be equally applicable to the Canadian environment. 

A. How should current mass communication systems be adapted , 
to meet all the communications needs (including the need 
for emergency warnius) of handicapped persons?  

1. Line 21 Caption Television  

Television networks should be required  ' t o' implement a 
system of closed captioning of all programs through the Line 21 
adapted converter mechanism. 

. Establishment of Teletypewriter (TTY) Locations  

TTYs and outlets for. portable TTY machines should be 
placed at strategic public places to provide a means of 
communication for the hearing-impaired. 

. TV Captioning and Interpreting  

Captioning or interpretation should be provided for the 
deaf of all news programs and public service broadcasts on 
commercial and public TV. 

Teletypewriter Rates  
_ 

Redeed rat'es should- be'prOvided.fornandicapped users 
of teletypeeiters and other modified .communication  equipment. 

5. Alarm Systems in Public Buildings 	. 

Visual/vibratory alarm systems should be installed in 
all rooms of all public buildings. 

• Free Telephone Operator Assistance  

Specific categories of handicapped individuals (e.g., 
severely disabled and blind) should be exempt from additional 
charges for operator-assisted telephone calls or directory 
assistance. 
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7. Tax Credits for Communication Devices  

Tax credits should be provided to handicapped indivi- 
duals and incentives given for, programming on commercial and 

public television to allow disabled persons to benefit from  •the 

media. Captioned TV and captioning decoders are an example of a 

system that could profit from such tax credits. 

8. Informational Needs 	. 

The communications media should meet the special infor-
mational needs of the handicapped  I  (such as information about new 

services, devices or barrier-free transportation and facilities) 
by developing "market-place commentaries" and other programming 
innovations. 

9. Communications Technology Grants  

The Federal Government should increase research grants 

in order to develop new communications technology (for example, 
the use of computer technology to produce braille media) and to 

adapt current communications systems to maximize communication. 

10. Information Clearinghouse 

A clearinghouse should be created to disseminate infor-
, 

mation throu9h  the media pertaining to educational, interpreta-

tion and other services; rights and benefits; employment; and 

barrier elimination. 

11. Special Telephone Equipment  

Special equipment should be provide for hearing-
impaired customers at no extra cost. 

12. Program Development  

The development of specific radio and television pro-
gramming relevant to the needs of handicapped individuals should 
be required. The networks should utilize individuals and 
knowledgeable experts as consultants in this program develop- 

13. Interpreter Symbol  

Federal, provincial and local governments should label 
public buildings wth a symbol notifying deaf citizens when an 
interpreter is available to assist them in communicating their 
needs. 

14. Listing of Handicapped Individuals  

Appropriate public agencies should encourage the dis-
abled through captioned public service announcements to identify 
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themselves, so that a listing of handicapped individuals is 
available to police and fire departments during emergencies. 

15. Blinking Traffic Lights  

Provincial and local governments should install blinking 
traffic lights to warn deaf motorists of approaching emergency 
vehicles. 

16. Handicapped-Owned TV and Radio Stations  

The Federal Government should fund the establishment of 
independent radio and television stations owned and operated by 
handicapped people. 

17. Lower Signs  

Municipal governments should develop a policy to lower 
signs and informational material to a readable height for 
individuals in wheelchairs. 

18. Tactile Signals 

Federal, provincial and local governments should require 
the use of tactile signals for visually-impaired individuals at 
hazardous areas. 

. Given the role of mass media in effecting attitudes, what 
should the industny do to promote accurate images of the 
abilities and problems of handicapped individuals?  

. 1. Public Service Announcements  

The communications industry should develop a consistent 
program of public service announcements designed to provide the 
general public with facts about different handicapped 
conditions. 

2. Guidelines to Reduce Over-Dramatization  

Communications, health professionals and consumer repre-
sentatives should develop guidelines for the mass media designed 
to eliminate or reduce the amount of over-dramatization and 
sensationalism when portraying handicapped individuals. 

. Media Coverage 

The communications industry should provide factual and 
impartial coverage of events pertaining to the problems and 
activities of handicapped individuals, including prime time TV 
coverage. 

• TV - Awareness Programs. 

The communications industrishOuld produce programs to 
inCréase public awareness of the .  needs of the handicapped. 
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•  Public utilities and private business should be solicited for 
financial support of these programs. 

5. Federal Information Clearinghouse  

The Federal Government should create a federal clearing-
house to provide information about handicapped populations to 
the media. 

6. Disabled Persons as TV Program Characters  

The television networks should cast disabled persons as 
characters in major regular television programs. 

C. How can the costs of purchasing and using communication 
devices and systems for disabled persons best be met?  

I. Teletypewriter Rate Structures  

Special reduced rates should be provided for registered 
deaf teletypewriter users on long distance calls. 

Provision of Standard Devices by Governments  

The federal and provincial governments should fund the 
provision of standard devices (i.e., teletypewriters, optacons, 
closed circuit TV and other communication systems) to all 
handicapped individuals who need them. 

3. Federally Subsidized Research  

The Federal Government should increase federal research 
and development programs aimed at benefitting handicapped 
persons' needs in the area  of communication  devices through 
technological developments. 

. Tax Exemptions for Consumers  

The Federal Government should provide income tax 
exemptions, deductions or credits to persons with communication 
disorders for the purchase of communication devices. 

5. Revenue Sharing Funds  

Revenue sharing funds should be used for community 
development projects relating to communication systems for the 
disabled. 

6. Low-Cost Loans for Equipment 	, 

LoW-cost loans should be made available to disabled 
individuals for the purchase of communications equipment... 



- 39 - 

7. Industrial Tax Deductions  

The Federal Government should provide tax deductions for 
companies which purchase communication systems or devices for 
their handicapped employees. 	, 

8. Rental of Equipment  

The Federal Government or communications companies 
should make expensive communication equipment for the handi-
capped available on a rental basis, with the rentél fee 
applicable  to thé purchase price. 

Services by Communications Companies  

Communications companies should proyide special communi-
cation services and systems to handicapped people as a public 
service. 

D. »What actions are needed to insure that all public buildings and 
facilities will provide appropriate communication devices and 
systems, including life-saving warning systems, which are specific 
to the communicational modes of all handicapped persons?  

1. Communications in Public Buildings  

Federal and provincial governments should require that 
all public  buildings  install appropriate comMunication devices 
and systems including life-saving warning systems for the 
handicapped. 

2. Building Codes  

Federal, provincial ,and local governments should include 
in building codes provisions for Braille markers for elevator 
floors, knurled door and crash bars, Braille markers and 
instructions on fire extinguishers, large print for emergency 
systems, Braille diagrams of entrances and exists, and emergency 
warning devices for all handicapped individuals. 

3. Interp'retation, Bureaux  

Provincial and local agencies should establish interpre-
tation bureaux to be used by hospitals, courts, police depart-
ments and other municipal agencies to meet the emergency needs 
of persons with communication handicaps. 

• 4. Telecommunication Centres in Public Buildings 

Federal, provincial and local governments should estab-
lish telecommunication centres, incl uding teletypewriters in al 1 
large area hospitals, health agencies, police and fire depart-
ments, transportation terminals, ambulance services, banks, 

nursing homes, and major companies for the benefit of the 
hearing-impaired. 
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5. Highway Emergency Devices 	. 

Federal and provincial governments should require the 
placement of emergency notification devices, e.g., crossing 
bells, for persons with communication disabilities  •on all 
highway  and  other public roads. 

6. Post Office Boxes Adapted  

The Post Office should adapt post office boxes for 
handicapped individuals (example: the blind, people in wheel-
chairs, etc.). 

. Given the cost  factors,  how can the priorities for the design 
and production of new or modification of existing communication 
systems and devices best be identified and met?  

I. Communication Systems and Devices  

Research is needed to identify, develop or modify 
special communication systems or devices. 

2. Creation of Federal Institute Conditions  

The Federal Government should create a new federal 
agency or institute which would develop a data bank, coordinate 
and publicize the awards of research grants in the communica-
tions field, develop a mass media public relations program, and 
carry out other research, development and service activities. 

3. Incentives to Develop Communication Devices  

The Federal Government should develop tax incentives, 
grants or tax credits to encourage the design, production and 
marketing of standardized communication devices for handicapped 
people at reasonable cost. 

4. National Communications Conference  

The Federal Government should convene a national commu-
nications conference to establish communications terminology, 
signage and graphics for use by all media, agencies, schools, 
and the general public. 

5. Federal Evaluation of Aids  

The Federal Government should evaluate all aids and 
devices for quality, safety and cost and should recommend 
improvements and cost reductions. 

. What research is needed to solve the communication problems 
of handicapped persons and how should it be funded?  

I. Needs Identified Through Census  

Federal and provincial governments should take a census 
to identify all persons with communication handicaps. 
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• Public Relations  

Federal and provincial governments should establish 
research programs about how to improve public information on the 
communication problems of handicapped persons. 

3. Consumér Review Panel for Research Proposals  

Funding agencies should have research proposals related 
to the handicapped reviewed by a consumer review panel to deter-
mine the usefulness of the research results to the handicapped 
community. 

. Federal Agency for Research  

The Federal Government should establish a new federal 
agency to focus on research problems and act as an advocate for 
the handicapped. 

G. How can transportation systems be adapted to meet the 
communication needs of handicapped individuals?  

I. Arrival/Departure Announcements  

Municipalities should institute both visual and auditory 
announcement systems in public transportation terminals. 

2. In-transit Announcements 

Transportation agencies should establish procedures 
whereby in-transit announcements are made both auditorily and 
visually. 

. TTYS Installed in Terminals  

' Municipalities should equip public transportation 
terminals with teletypewriters. 

. Special Travel Matters  

Municipalities should establish a centralized service 
area within public transportation terminals where all special 
travel needs of handicapped consumers  . can  be met. 

5. Transport Systems Schedules 	
. 

TranSportation-agencles - should post standing notices in 
 papers and .on bulletin boards  at vehicle stops,of.local- 	- 

scheduleS 	and subway). 	• 	' 

6. Travel Agencies  

Travel agencies and staff should be informed of the 
special needs of handicapped individuals when traveling. 
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7. Bus Route Information for Blind Passengers  

Federal, provincial or local funds should be made avail-
able to equip buses with automatic recording devices to inform 
blind passengers of the bus route. Colour coding of routes 
should be used for visually-impaired and retarded persons. 
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