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Systems and The Futures
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zhAs document is one of four reports designed o assess the current state
of new't

echnologies, review the current uses of the technologies in regular and.
special education, and project the manner in which these technologies will. .

affect special education during the next five years. These reports ‘address

- four very important categories of new technology: microcomputers,
telecommunications. yideodiscs. and communication aids, . _ -

S
The information presented in this report is the result of\the distillation
of a great deal of data from a wide- variety of information sourCes Foremost
among these sources were: ) g _ N
- « ! -
. discussions with highqlevel officials from more than 60 firms which\
. develop, produce, publish, or distribute technology hardware and
software; : :

] "respohses of .n rly 200 high-level LEA special education officials who
‘ attended four p oJect technology wbrkshopS' \

L information reported by such. educationland industry organizatlons as

TALMIS, Knowledge Industry Publications, the National Audio Visual

: Association (Materials Council),, the National Association of, State

- Directors of Special Education. ‘the TRACE Center. and the Society for,
Applied Learning TechnoloSY. « -

' ® Federal reports sponsored by the. National . Science Foundation, the
- National Center for' Education Statistics. the 0Office of Technology ™
‘Assessment. ED/Division of Education Technology. and ED/Special

Education Programs (SEP). and

b

» independent research studies and surveys.

In addition to these project sources, Education TURNKEY Systems staff has
conducted "workshops on- technology appllcations in special eduction for more
than 4 500 state and local special education administrators.

.

, The trends, estimates, "and projections conta1ned in this report have been
derived from many sourcegrand represent the best estimates of Education TURNKEY
oup. .
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o, : ’0 “  COMMUNICATION AIDS

. - N IN SPECIAL EDUCATION

3 . . R .
- v * . - »~ T T R 3

Modern electronic technology has created devices which greatly enhance "the ) |

'*abil;ty' of certain types of handicapped individuals to communlcate in their
%  home, worko and éuucation environménts. This document presents a descrlption X S
of many\such technology advances and their roles in special educataon - now . . W

g -

y and in the near future. ‘ - : . T o ' :

‘1. mHE TECHNoLOGY . R
. ) , i A ) ‘ .
= Communication aids are not, in ‘truth,,a separat% technology. -Rather, they
are’ a series of specialized applicationsiof many technologies, most of which
, are electronics-based. Conceptually. these communlcation aids are new “”"
technology devices which permit special ed cation students to provide input to,
or receiv output from, either’ traditional education or other new technolog
applicatZons in education. More specificalky, these gre post oftep ~ I
" | self—contained adaptive devices. Ce. g., reading machines) or inputYoutﬁut '
S devices (e.g., voioe synthesis)_for other technological’components'(eﬁg.. .
microcomputers). It is also noteworthy that -these communication aids rarely
have "a Separate software component; because af the specialized'purpose of the v

devices, appropriate softwafe is usually integrated into the hardware.

’ <

It has been said that all adaptive devices‘f r  the handicapped are -
igs ability of ‘disabled
individuals. This discussion dé%s not inolude devices (e.g., electronically“"

intended to improve either the mobility or communicati

controlled wheelchairs)~Mhose primary function is directed at 1mproved =
mobility. Important as such a1ds may be to the individual, they are only
peripheral to the &ducation process. It is the inahility to communicate
3 effectively that puts the handlcapped individual at a disadvantage in the
educational environment /It is devices d}rected at improving communication
. ability which is the intended focus of this discussion. These aids represent a
diverse range of mechanisms. covering a wide spectrum of handicapping conditions -

- for which the communication “aids are appropriate.

Ay
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The range and, number of such aids is so large that men ion all must\be N
precluded - This report however, provides descriptions “and ples of"
communication aids which offer particularly h1gh potential for improv1ng
' . special .education and accesg t?Qlt R o\ <.

. o, ;. . : ‘ ¢
, It should be further noted that, while the terf special education
.encompasses students with a broad array of hand}capping conditions, it .is only~:

Yo those with special communication problems that are of concern in this scenario.

Specifically, we will explore communicatlon aids for the sight impaired the
hearing impaired the nonvocalT and the physically disabled ) o

©
4

, ' II., GENERAL, EDUCATION USE Y

l. '

For nonhandicapped students, the basic senses of sight, hear1ng, and touch‘
allow most s udents to have access to virtually all educational opportunities
- whether technology-based or not ln special education, however'
@- ’ ‘sensoryndeprived and mobor-depqived children often cannot avail themselves ofh ‘ ‘
certain learning Tesources. Indeed, : it is a paradox that technology has .
gréatly increased the complexity of modern living, thus further encumbering‘ .
handicapped persons, while® at the same time offering the opportun1ty for new:
applications of technology uhich can provide the handicapped w1th greater 'e l
access to informatlon resources. ‘ . '

Y

N ‘The éommunication ailds discussed here are, in general, outgrowths of
devices or techniques developed as environmental aids (i. e., aids to enhance
everydaygliving) for handicapped individuals.' Their educational applications

-

are frequently, however, direct adaptations of their more general uses, L

e &
~ . . s '

Almost by definition, these devices must be designed to serve those with a
specific handicap, indeed, many. are custom de81gned to the needs of a specific.
handicapped indiv1dual This narrow range of users means that, frém the :
standpoint of developers, ‘“he market is too "thin" to justify~major
.developmental efforts ~- that is, the potential market for these aids is
severely lim1ted by the small number of ind1viduals with specific hand1capp1ng




-

-

conditlons Such small markets reduce incentive for costly development while, -

dt the same time they make impractical mass production of the technology which

1s available. -y
As a consequence of this thinness in the market, little of 'the
developmental effort is conducted by private firms. Rather, the bulk of the

devices’ falling into this,. communication aids category have been originally

1

developed by.. . ‘ . e
’ ~
® - private individuals responding to the specific needs of a handicapped
. person; . . -

.t

L ;nonprofit.organizations and consumer groups serving,the handicapped‘
L ~universities ‘or research*organizations operdting with government or

foundation research and development funding. or

Ty

. . @ government facilities which develop/adapt aids for distribution." '

» ]

ost high technoiogy developménts in communication alds are presently in an
erimental or prototype form. Only in rare circumstances are - such dev1ces,

'with their inherently l}mited markets picked up by manufacturers for major

development- and production. The products which are produced and marketed by

private firms are those which can easily be adapted/interfaced with,lower cost
’ N !\ ‘

commercially available technology (é&.g., microcomputers, videodises)..
s . /

It is, in part, for this reason that the costs of ihese specializaf
communication aids have not dedreased in the same manner as other new
electronics technologies., As technological breakthroughs>reguce the costs of
mandfac&uring microcomputers, for example, and as ‘their market has broadened,
the cost to the consumer for _such p;oducts’has dropped dramatically. Because
the market for the communication aids discussed here will remain relatively
narrow, their costs have not and should not be expected to decrease in the same

manner as have microccmputer costs,

-
[y

The technological devices to be discussed here are, by their‘very

definition mechanisms to allow handicapped individuals to communicate
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'education.

effectivelv with the education system. Although such devices have utility in
reguler education. the fact that they are designed for handicapped 1nd§viduals

o indicates that their most direct instructional value will be ihtspeciaL

,

\
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‘ There have~been a wdde range of devices developed to help handicapped-

individuals function and communicate in their day-to—day affairs. For purposes

of this study, however, we are not interested in those.devices whose'major\

purpose is to ‘provide general.assistance to the handicapped. Rather we w1ll

education milieu. o o, ' . . o .

.
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In this discussiontareudescrghed the various techhologies grouped by the
nature of the handicap they are designéd to address:

* ‘ B ¢

e . visually impaired}

)

;{ o
hearing imipaired; and - 8

-®

nonvocal/physically disabled. - - v

-
1

"

. Students with these handicaps are those who most often need communication

assistance. . : : ¢

A. '~ VISUALLY IMPAIRED

Al

’ concentrate our attention on those cqmmunication aids which offer now. or have

~ rhe potential to offer in the near future. direct benefit in the special

In education” sight is one- of the primary means of student information«

gathering. Even when the teaching -mode is primarily verbal (e £., ‘an

. instructor's lecture), xhe recreation of that verbal activity for later study

could be a problem for blind students. The advent of portable tape recorders
was a boon to xisually disabled students allowing them to tape record
classroom activity for "use at a later time, in much the same manner a sighted

student might use class notes.

- R ) - X ,jz
' - . Lo .
.




Ry Partially Sighted

]

For those individuals with low vision, modern electronics and micrographic - l
(e.g., microfilm, microfiche) technologies make possible much greater
flexibility in large print reading materials.\ High- powered lenses (up to 50« ! '__
thes normal size) and television cameras and monitors can form~ readifg and ‘
writing systems for persons with partial  sight. Closed circuit systems may be |
configured to inclufe capabilities for viewing material in a typewriter or' to
display information from a microfiche reader«or a computer screen. Among the

firms which manufacture such systems are Visualtek. Apollo Laser, and Pelco

7-
. s ! !

- Sales. : ’ » ’ - B : s
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2. Totally Blind e | . i

Tgtally blind persons are cﬂearly more’isolated from tbeir'education
environment. There have been three ways by which’ blind individuals have had !
access to printed material‘ rea&prs, recordrngs. and’ Braille. The first
offers the widest range of materials but suffers obvious, drawbacks in time
‘flexibility and cost. The other two systems may allow for more convenient use,
but are clearly limited 1in terms of the amount and nature of available
materials. New technological,advances‘have greatly,enhanCed the advantages of |
each of these three means of providing blind persons with access to information

systems.
a. Readers ) ' . . A .

« While a human reader as. an aide is still (and certainly“will remain) the
most accurate and flexible means of access ‘to printed and electronic materials
" for the blind, -a number of electronic’ devices have been developed which allow
the printed word to be translated into a form %readable" by the blinq Wha‘ta
they share is the recently refined capability of "optical character
. reecognition" (OCR). *

3
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A service callcdﬂa "direct translation reading aid" is the Optaeon
"(OPtical-to-TActile CONverter), mapufactured by Telesensory.Systems.-Inc.' The "
) <pptacon system includes a hantheld=camera,‘%bout the size of a packK of chewing
gum, which scans a line of print and, using a *matrix of photo- transistors,
'converts the letter images to Braille—like tactile signals through a series of
tiny vibrating- p1ns’in the receiver'unit..»The Optacon is battery-powered and
quite portaole; making it eitremely important in reducing the mobility barriers
faced by blind persons'in schools or elsewhere., Devices such as the .Optacon
mav‘be extremely'valuable in special education,” permitting blind students to
have access to a much wider range'ofvprinted materials. It has been-estimated
" . that more than 8, OOO’Optacon svstems are now in use ,worldwide. ‘The major
- disadvantages of -the’ Optacon are its lack of speed (about 40 words per m1nute‘
' after' a year of practice) and the complex finger- tip sensitivity and

coordination necessary to scan and "read" images. ’ . AR

o ' N ., . A .
)An extremely'useful uriion of the optical\character recognition (OCR) 'apd
speech synthesis technologies is the Kurzweil Reading Machine, manufactured by
. e Kurzweil Computer Products now gan affiliate of the,Xerox ‘Corporation. ‘This
device, ofiginally suppérteﬂ by Federal funds, converts pr1nted or typed
- ' materiai into full-word synthetic speech. Printed matter, in any of a variety
J of type~sizes or styles, is placed on a scanner which looks and operates much
like a small. copying machine. An electronic camera sends electron1c image”
s1gnals to a microprocessor which -forms the image into discrete 'character
str?hgs (words) and , produces- a "natural" sounding, contoured synthetic speech.
In. addition to its obvious value to blind persons in general and special,
education students in particular, the device, using its speech output
~ component, can, when connected to a’ personal computer,fbecome a "talking"
' output terminal. This would enable blind students to have much the  Same access
. ~as sighted persons to such computer applications as word process1ng and
electronic mail: The OCR component may be connected to a personal computer as
an input device for blind persons. The Kurzweil Reading Machine has also
proved useful for dyslex1c (reading’ 1mpaired) individuals. - There are an
"estimated 300 such mach1nes in use today; since. mostvare in institutions (e.g.,
. schools, librkries) their use is shared by about 3,000 users.

?




Since many visually impa1red persans have the ab11ty to touch type, they"
are génerally able to input data into computers through their keyboards., The @
availabiyity of synthetic Speech has provided great value for computer output.
A number: of "voice synthesizer" or "talklng terminal" applicatlons have been

developed to aid the blind as they interact with electronic technology. Among

these-are: «
& . ) o = .
- . . . t r Te
- ® The Orator, produced by ARTS Gomputer Products, ‘Inc., a microcomputer -
application which can either speak whole words or spell each character

rl' - @ The Magic Wand, produced by Texas Instruments, an optical scanner wand
o -which translates bar-codes in spec1al instructlonal materials intd

yn etic speect ) . TN e
. ) o, . ) !
‘ e Total Talk, a "talking terminal", developed by Maryland Computer

*{ . Services, Inc. ’ ‘ : ' ‘

\
|
— :
® A - N
e "Yoice modules", synthetic speech components becoming available on Many .
makes of microcomputers and yideo games. '
\

- . . -4 s "
b. Recordings e L ) ’ . o

\ ’

Slnce the l930s. sound recordings have served ‘as apmeans of giving the
. blind access to printed materigls. The technologies associated with sound"

recording have changed over the years and with the advent of cassette tape .

recordings, now provide an’ extremely convenient device for using such
I
recordings. ‘

.
Y

K -

w

Variable speed controls on tape .recorders have enabled blind users to
"speed listen" at rates much greater than normal. The increase in pitch ("the
ch1pmunk effect") resulting from high—speed playback has, in recent years, been 3
ameliorated. by special electronic eircuits which allow undistorted playback ét’
speeds up to two and one-half times normal. | , o) A

. . L v ’ .o
! M ‘ e ] v . .

a .The'two major drawbacks of recordings for the blind are that: (1) there

is. a limited‘sélection’of prerecorded documerits; and (2) existing recordlngs

: must be accessed tia\e,ly rather than randomly as a sighted reader might
access them_.(as, Xt example, scanning chapter headings until theVdesired

- 7 o s ‘




: @
.‘section istound)g This latter disadvartage may be“overcome‘throughlthe use of
. a personal cOmputer qyyelectronically annotating a‘recording~and rerecording .
" the annotated version onto floppy disks. A blind student could then hear a
‘ vocalization of a table of contents, providin%.him‘or'her with random access to
- \\\any part of the recording. |
‘ e

c. -Braille o ‘ S {f , I

. Braille, ‘as a system which permits blind and deafsblind persons to
communicate, was developed during the nineteenth century and has been in use"‘
ever .since. Braille is cumbersome, not correctable, and- requires the user to"
maager agdifficult skill It is, nevertheless, an extremely waluable
communication tool for the blihdf this wvalue: may be'ehhanced,byamodern’

; n’ ’ ¥ . .
o »_Smﬂ 1)._“ o . . I ¥
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Modern Braille machines can code Braille images on magnetic tape in
digital form, allowing for as*magy as 600 pages of paper Braille to -be stored
on a single tape*“aassette. Somgwhicroprocessor-controlled Braille systems,_y
such as VersaBraille (produced by Telesensory Systems. “Ine.) allow for
correction capability, word ‘or character search, and easy location of desired
tape locations. - ‘ | £ o “ ‘ Co

> . ' S -

] Similarly, Braille printing terminals+ ﬁavé*been developed for computegsa

quy ; which allow any output’ to be printed in Braille as well as in standard typéi
" Such systems allow students to tape record c&ass instruction (e.g., lectures)
transcribe the tape by touch typing it intoﬁg%microcomputer file, and print out
a Braille transcription of the activity. While Grade I Braille T
(letteraby-letter) may be incorporated into a printer fairly readily through L
change in type font and addition of Braille—sensitive paper, a number of new _ -
software and printer systems have recently been developed which can produceﬂ,"
Grade II Braille (letters and word contractions). The Duxbury Braille
Translator, manufactured by Duxbury Systems, Inc., can produce Grade II Braille'
at rates of more than 1,000 words per minute with a minicomputer, it may also
be used with microcomputers, although at a lower output rate, Similarly, the

.Braillemboss, produced‘by; the Massachusetts Institute of Technology,,is a
A Braille teletype comp%%rr output, device which produces 9rade II_Braille; '

“f"_ 13
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_function much as a CRT does for a

. number” of accents and dialects.

Currentiy available are a nhuber of "paperless Braille" terminals which

'ghted user, providing immediate but not

' savable oufput. Paperless Braille systems, some-of which are supported by SEP

funds, usually use a platen with a series of- 31x or eight pins which are raised

C v

electromechanically to form the raised dots df the Braille characters. Such
paperless Braille devzces often allow for as many as 40 charactems to be

displayed at a time. The Digicassette, a product of Treformation Systems,

Ine., is a paperless Braille device which hds the capacity to st6re. on-

standard tape cassettes, desired Braille images. It can also be used as a _

Braille adjunet to electrormic calculators electric typewriterd,. and

"microcomputers,

<
s s

B. HEARING IMPAIRED

The handicaps faced by hearing impaired pstudents fall into two basic

-areas: the inability to hear .verbal classroom information and the inability to

hear one'’ S _own speech, making difficult the development of proper verbal
language skills. Although these are different handicaps, the technologjcal

v

aids used to address them are generally quite Similar, "
i

It should be noted *that, technologically, communication- aids'for the

hearing impaired may often be looked upon "as the inverse of aids for the

visually impaired. The technology embodied in the Kurzweil Reading Machine for

the blind, for example, has the capability of translating typed or -printed

. material into understandable spoken text. The reverse conversion --

translating spoken words into a print medium =- is the ideal means by which
technology can help the deaf to hear. “Unfortunately, this technology does_not
yet exist. While the deciphering of written symbols (optical character
recognition) has a finite number of print stylesvwith‘yhich to deal, the

translatirng of the spoken.word requires recognition of a virtually infinite

. v
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interpretation for the hearing impaired. In England Newell has developed a

devicd which can prov1de a phonetic transcription of the spoken word. - Efforts,'

have. taken place at the Boston Public Television Center, with Federal support,

to develop an automated captioning system for television. Other researchers

have developed communication aids which convert - speech into visual cues or -

vibration patterns, tgﬁk must, "in turn, be interpreted by the user -- a
complicated skill acquisition process. . '

N

1

It might be borne in mind that computers in general; and microcomputers- in

particular because of their low cost and small size, are inherentlygvaluable as
\ \ _

"base'technology" communication aids for the hearing impaired. kSince most

computer input and output devices (e.g., keybcard, CRT, printer) are in visual’

media, computersassisted instruction is particularly relevant for deaf‘

students(k It is reported that more than 30 percent of the nation's hearing
impaired students are using CAI.

.. . .

Technology has also made attempts to address the speech disability of. many-

hearing impaired persons. ‘A number of microcomputer—based?systems have been

designed to-help-deaf individuals obtain skills in alternative personal

communication/modes, including a variety of procedures for the teaching of sign

languag lip reading. Other technology-based. devices, using voice_u’

recognition components. have been developed to serve as vocalization tra1ners
for the hearing 1mpa1red essentially serving as an adjunct to the speech
therapist. These devices provide a graphic display of a student'

vocalizations for ready comparison with standard sound. ‘ -

.C. NONVERBAL PHYSICALLY HANDICAPPED

0 : ' !

The handicaps‘associated with loss of sight or hearing are relatively
uniform across the range of individuals affected. Consequently. the
technological means“used to address these handicaps are similarly uniform.
When we- speak,%f the "physically handicapped", we are discussing a far broader
range of types and degrees of disability.

A number of developmental efforts have been undertaken toward- speech_

.«




The problems of the physically handicapped may be considered to fall into
either of two categories: communication or mobility. It is our 1ntent to
discuss only aids ‘which address the former. Since a substantial portion of the
physically' handicapped ’popukation are also nonverbal, many of the personal
communication techniques available to hearing and speech impaired 1ndividuals&’
To¥ (e.g., sign languageo note writing) are not useful for some physically disabled
- persons who do not have use of their upper limbs. Moreover, such handicapped
: people aré often more isolated than the hearing and speech impaired from modern

information technology.

\

) X It is impossible, in a space as small as this, toudescribe even a fnaction
f ‘ “of devices:and'procedures which have been developed to allow physically.
‘ handicapped persons to have access to technology. _For the most part, these
.-‘devices‘are designed to compensate for the'lack of complete function of the
arms or hands. Such simple deviges as the mouth wand or head stick permit
handicapped individuals with head movement to manipulate a computer keyboard.
- Blow tubes, switches. and joystick controls for the lips or chin provide binary
mechanisms -- admittedly cumbersome -- by which a quadriplegic might~controlb
technological devices. Even ultrasonic head position controls and ey& trackers

have been shown to be potentially usable.

[}

lndeed. the ERT screen of a microcomputer may, in itself, be a valuable
- communication tool, both to the computer and- to the outside world for those’
- with>motor dysfunction. Many systems have been- developed whereby special menus
are displayed on the CRT -= they may be letters or words -- and, by any of a
variety of mechanisms (such as those mentioned above), the édrsor is moved to

select entries of information,

For vocal severely physically handicapped. individuals, the technology of
voice recognition offers significant potential. While a universal‘voice
recognition unit has not yet been developed. voice recognition/microcomputer.
systems\have béen created which can: (ll_respond~to the voice of a specific
person for whose voice signature it is.calibrated: (2) recognize a moderate
number of wbrds or phrases; and (3) perform tasksycorrespdndiné to those

phrases. Such a system could, if designed for the purggse. allow a voecal

t
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physically handicapped student to have full control over a microcomputer
including the ability to program. The "Shadow/VET" gpice entry terminal o °
manufactured by Scott Instruments and 'sold by Prentke Romich is such a deV1ce.

Among the organizations which make available communication ‘devices and

services specifically designed for physically handicapped users are:;

’ * .

e Prentke Romich: produces a. wide range of equipment for the physicality
- disabled and is also compiling a catalog of microcomputer seftware for
the disabled.

’

Zygo Industries: ‘specializes in hardware for the physicalry disapled':
' : ' including the Tetra-Scan II whigh allows computer access through a
‘ -single switch. - . e

s

® Telesensory Systems: in addition to -its other products (e. g.,i B
- Optacon), produces the Autocom' (marketed .by Prentke, Romich), an
electronic lap tray for nonoral and motor-impaired individuals.. o

~

=

a

S Apple Computer. has prepared a document entitled "Personal Gomputers
. for the Physically Disabled" . _ . .
L The TRACE Research and Development‘Center (University of. Wisconsinll .
presents workshops.and provides prescriptions for communication aids. to ~ o

. . help the physically disabled . TN

" The Applied Physies Laboratory ‘'of "Johns Hopkins University. hasA'
conducted a "national search for applications of personal computinq to

aid the handicapped"; many applications have potential for physically
disabled students. .

Most of these various means of providing physically handicapped students’
w1th the capability to use ingtructional technology require special programming
of the technology., Given thngreat variation in: (1) the type of physical
hquicap;‘(2) the_degree or extent of handicap: (3) the type of communicatfon ' <..

mechanism used; and (4 the nature and type of the educational technologyw

-

involved, it is geperally accepted that such communication aid systems must be '
custom designed to the individual student and circumstance. Cusq?m design is,
of course, the ultimate in "thin". markets and highlights the continued
expectations of high costs for such devices. These costs must be weighed
against the enormous benefitsAwhich ‘these aids can provide to handicapped

* individuals. | | '
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A .  IV. FACTORS AFFECTING USE | s

\ .
- Thre use of specialized communication aids in special education will be

affected by a number of important factors. Included ~among these are

~information, training, funding. Federal involvement. and ‘industry influence.

-

<o Y

A, INFORMATION

k3

. Among the interested insights gained during the workshOps for LEA special

education officials was the realization that special administrators and,

teachers are often unfamiliar with the availability of these communication

aids.' In many parts of ‘the country.’children so disabled as to require the’

types’ st adaptive deV1ces described above are not brought into public school

systems. but rather taught%in specialized education institutions.‘ For this

yeascn.« local special educators)do not often encounter in their - programs

students who are visually or hearing impaired or physically disabled. -

o

_ During the next few years, eddcational "mainstreaming“ may result- in mdre
handicapped children"in the public .schools’, . Information _provided by the
Federal Government, through projects such as this. “will be helpful in making

+ local special educators generally aware of the existence of communication aids.

Because -the number of such children in the schools will probably remain low,.

more specific information will have to be obtained on a case-by~-case basis.

I

v

B; TRAINING L ; - ) o

o

When communication aids are called for in an LEA's special education

program, their use could require a substantial training effort for students.

' teachers. counselors. and adminisérators. Students, of course, must be trained

in the use of special communication aids; in many cases, students may require a,

~gredt deal of time to develop sufficient skills to make effective use of the

devices. Similarly, teachers and other clasSroom_personneljmust be madefawarev' .
of the special conditions under which such aids must operate and. must 62

trained to integrate such devices into classroom operations. Counseling and

\ s
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k._ for developers and prdducers.

special education adm}nistrative staff musg be trained to assess effectively
the existing and future Heeds of the students. At the administrative level
the commonplate mobility of such ‘aids (many _: 11 accompany the user beyond

school boundariees) places a managément burden on those LEA administrators who-

]supervise facility/equipment . inventories. Training in appropriate edATpment
'_management procedures\and techniques may/ be necessary. v " .

f

C. 'FUNDING

3 N\

- 0 .

The generally high cost of these communication aids, and the expectatlon
that they will remain so, makes, the availability of funding a crucial factor in
the ability of LEAs to prov1de such-aids. The high cost of these, specialized
aids and the relatively small number of students who can, benefit from them

-

4 P
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makes the per-pupil cost of such devices extremely high

Because such devices can be used for the general (noneducational) benefit?-%‘

of handicapped per;sons, however,' the cost of providing the communication aids
can be ameliorated by contributions from other sources. The Veterans'

Administration. vocational rehabilitation agencies, insurance providens,

'private‘foundations and organizations. and clients themselves.(or their

'parents) can contribute to “the costs of some aids. Mutually advantageous'

cqst—sharing arrangements and (where possible) shared use of: the devices can
leverage LEA capital expenditures for communication aids to the polnt where

they may be economically justified.

[}

D. FEDERAL INVOLVEMENT .
The Fed&Fal Government, usually through SEP, has provided important

support for communication aids.- Many of the devices described above have been

"developed with funding from SEP. In other cases, SEP has supported produat

development by providing a guaranteed market sufficient to providerincentiVe

s
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E. / EXTERNAL INFLUENCE - -

. . . ~ . -

- . s ¢
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’.5,«

~ More and more, industry today is providing - specialized devices E% its
handicapped employees to enhance their potential Job performance. _As the
incidence of these communication aids in industry (and, of urse, in the home)
iqcreases. public ‘schools may be under greater pressJ(iﬁfrom parents and
employers) to produce graduates who have the skills to work w1%h these d;v1ces.

8,

. V. SUMMARY ~

£y
[

A’ number of- 1mportant factors differen?iate the market for specialized

communication aids for handioapped students from other new technology markets.,

s o . . - . ¢ “‘

. .» . o /
The h%gh capital costs and small numbers of users of such deviceS/make i
difficult foruLEAs in many cases to justify. on cost-effectiveness grounds,

such purchases. Sharing of posts and use may help.' However, the purchase of

_8uch aids may prove to be morle. cost-effective than alternativ‘e courses of

action (e 3-Ip private placement of students) and in some ‘cases, may b

required by Federal or state regulations Qn mainstreaming.
A . L A

hd : . '

The market is also extremely fragmented, consisting of indiv1duals with' a

o

wide range of handicapping?conditions and varying degrees of each. “As a-
consequence, each component of the market is extremely th1n.p Indeed,
frebuently such communication ‘alds must be "customized" to the 1n71vidual 'needs

of a particular person. This fragmentation makes marketing quite 'difficult.

These Specialized aids'are not generally distributed through the regular
education dealers who are more geared to high volume items and are usually not
equipped to handle the speegial techn1cal aspects of such marketihg. Most often
these aids are distributed from’ the producer through "a network of}regional
representatives whg are more familiar witn the technical intricacies of su’h
devices. Their marketing is a very labor-intensive activity; it has been
estimated that aboit 80 percent of the ‘cost of these types of devices is
devdted to such special marketing activities as up—front individual needs

-

assessmfnts and later technical assistance] training. and Support
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Anotheg' key market factor is the amif of funding sources often usad to
'purchase Such devices,. D1striputons_must. in many cases’ deal with a. wide

range of decisidn makerslgn the-purchasing‘process including:
¢ .

e LEAs; N | S L

e vocational rehabilitation.agencies;

° ~

e insurance.providers;. A
- ' ) . . I
. special organizations or”é:undations;.and

, - . ; . i T ' 7
e clients (or their parents). - _ - N

- - ' ./ i ’ ) . - . ‘»
, . ,J’ . ¢

- Sugh a ,range of decision participants multiplies the marketing effort

necessary. i - : LT '. o

>

.

Other factors which have had an effect on the market for communication
aids for handicapped . persons are the paucity of  trained speech and'language
spec1alists (particularly in a time of budgetar tightness in the education
system) and the p litical and legislative restrictions which often limit’ the

.home use of schodl-owned devices. :

. o . - » , i ™~

v

>- ' The combined effect of these factors has been to cause organizations
prov1ding communication aids to look to the "home market" rather than public
schools as t eir most promising source of business. Ot may be expected that
as happens with microcompu%ers.'communication aids may find their way into
education through students, parents. and teachers who have such dev1ces in
their homes or: on Ltheir Jobs.
- . - .

In general, we may ex.pef’ct a wider range of communication aids to be

available during the next' five years. ‘However, it is highly unlikely that the‘

costs of such aids will decrease in the manner of other electronic

‘téchnologies. e

&




