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Introduction

fn our initial grant proposal we noted that the field of non-« ral communi-
cation was rapidily if not systematically developing. Many new auagmentative
communifation systems (ACSs) were being introdiuced into the commercial market-
place. v“Operator requirements and system features were, however, not sufficiently
specified to provide a good basis on which to match the hardware to user needs
énd abilities. At the same time, we suggested that systematic and exportable
procedures to assess such needs and abilities were not readily available.
Further, those two information domains, even if existent, are by themselves in-
adequate. What was required was a model or set of procedures by whiéh these

domains could be related to each other in such a way that an appropriate ACS

.
could be matched to candidate users. The thrust of our project was chus directed;
at evaluating ACSs and developing assessment tools for non-oral children in an

' effort to approach the problem of creating a match between the non-oral child-
ren's goals and needs and augmentative communication system characteristics. :
Purpose

The major purpose of the project was to identify communication characteris-
tics pertinent to matching augmentative communication device capabilities to
the needs of non-oral children.

The objectives originally proposed to do this included identification of
the following: critical features of devices, critical features of human perfor-
mance and a process for selecting and tailoring systems to meet educational needs.
Subobjectives included the following: specifications of procedures to character-
ize devices in terms of required user skills, development of screening and
assessment procedures of the children and development of follow up procedures once

the recommended system(s) was acquired. These are all discussed irn detail in

'4 the following sections. We feel that the various objectives and subobjectives
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have been met with varying degrees of success.  The features of devices and
human performance are rather well spelled out. A system has been developed for
determining if the system will meet educational needs and since educational
environments usually involve conmunication skille common to other communication
systems, we have found this to be applicable for ciients in other settings also.
The procedures for characterization of devices an? screening and assessment pro-
cedures are also described in detail in the following sections. We are not
completely satisfied with the development of follow up procedures. ‘here
appears to be some interesting work done in this area by Bolton and hashiell
(1982) which involves structured observat’ons of systems in use. We fee' 1aat
this latter approach holds promise and should be pursued.
Methods |

Subjects

The subjects consisted of 42 students in the San Juen and Sacramen.o City
school districts. Referrals were made by giving letters to teachers, therapists
and principals and explaining the purpose of the grant to them. They then sent
these letters to the parents or guardians of any child they felt would be an
appropriate referral. We initiated a screening with all children whose paroc-.s
or guardians returned the letters. The subjects ranged bewteen the ages of 5
and 21 Years at the beginning of the project. They co .vsted of 30 males and
12 females. The types of disabilities included 32 ce ebral palsied, 4 trauma,
2 developmentally delayed and 4 others. Table | contains a summary of the subjects
involved in the grant. In discussions of particular devices or systems, a few
examples have been used from the Assistive Device Center case load since new
procedures developed on the grant were incorporated in our Center procedures as
well. This provided a larger pool of individu- .s on which to test our theories

and procedures.



Materials

' The materials described here are those required for assessment procedures.
The materials necded for device characterization would vary from device to
device. They would be those generally regarded as needed in good engincering
practice.

Appendix A contains the initial assessment forms. These were developed
over a two and a half year period. A set of forms were originally developed and
used for approximatcly six months. The project staff then critiqued them and
developed a new set. At that time a theoretical model was developed to look at
the non-oral communication process and the forms were changed to coincide with
the model. A critique seminar was then held and some additional changes were
made. These forms were used for another six months and some minor changes were
again made. The present forms have been used for about nine months with only

’ minor changes and presently seem to meet the screening needs. Appendix B con-
tains lists of materials needed t» conduct the symbol type and size section of
the initial assessment procedures. The materials for the physical site selection
are discussed in section three.

Appendix C contains the interface assessment forms. These are also discussed
in detail in section three. These ptogsedures have developed in an iteratlve
fashion over the last few years. Appendix D contains a list of materials needed
for cognitive/languaée assessment procedures which are discussed in detail in
section four and instructions and score sheets for these procedures.

The devices, systems and other hardware as well as computer software used
for assessment and implementation are documented in Appendices E through G.
Procedures |

All subjects received an initial interview. This is described inddetail

' in section two. A decision was then made based on the interview to go on to the

communication interview, go to the prelanguage interview or to stop because -the
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referval was inappropriate.  The prelanguage interview lead o a prelanguage
assessment and based on the interview and assessment, recommendations wern made .
The prelanguage interview (Appendix H) and assessment (Appendix 1) were developed
to meet the need to do something with children whe did not fit into our established
assessment flow.  The prelanguage forms and procedures have not reccived extensive
analysis and use. We felt that it would take us away from our major task to pro-
ceed with them but we sece them as a very fertile area for future rescarch.

The other alternative was that the initial irterview should lead to an
initial assessment. Based on the results of the initial assessment the subject
received either an interface assessment or a cognitive/language assessment first
followed by the other of these two. These are both also discussed in detail
in sections three and four.

The goals of the subject and significant others were 1hen clarified.by asking
any questions on the form entitled, "Communication Goals and Questions Relating
Them to Device Characteristics,' (see section seven) which had not already been
answered during the preceding interviews and assessmengs.

The matching procedure was then started based on the subjects needs, géals
and abilities and the known device characteristics. The selection of candidate
devices is discussed in detail in the section ''"Matching Augmentative Communica-
tion Device Characteristics to Client's Goals and Skills,'" section seven.

1f che system selected required a 1imited vocabulary, fof example, due to
the fact that the client could not spell, the vocabulary content was discussed.
Section five titled, "A Multivariate Aﬁglysis of Preceived Communication Needs
of Non Speaking Children' describes the beginning of an approach to select
vocabulary content which we are in the processlpf developing.

The client then tried the candidate devices or systems. The speed and
accuracy were measured and the subject and sfbnificant others were asked to ex-
press opinions concerning fatigue, ease of use and general prefetences. éased

on this and previous information a written recommendation was submitted which

8
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5.

described an ideal solution and the commercial device or comnercial device with
mocitications which would most closely match this solution. In some cases two
or more devices or systems were needed to meet all the goals and neceds of the
subject.

A meeting wes usually held following the receipt of the recommendation by
involved parties. Here the practicality of the recommendation was discussed,
questions answered and implementation planned. [f the systém was funded, the
client services branch of the Assig§f§e Device Center handled the acquisition
and fitting of the system since the\éranc did not fund this part of the process.
This was usually handled through third party payers. These included mainly
the involved school districts, Rerional Centers, State Department of Rehabilita-
tion, California Children's Servies, private insurance companies and sometimes
service clubs and parents.

Once the system was acquired we began our follow up procedures. The first
portion of this was a communication performance analysis described in detail in
section nine. This involved time and accuracy méasurements of system use at
reqular intervals. Finally a questionnaire was sent to the significant others
working with those subjects who received a system and had an opportunity to use
it before the end of the project. This included about half of the subjects.

The results of the questionnaire are discussed in section 11, "Perceived Efficacy
of Systems."

Report Format

The following sectlions describe in detail the yarious portions of our
research. Some of the sections are written as journal articles since they have
already been submitted to journal!” ~r will soon be submitted. This means that
there may be some redundancy, particularly in the introductory sections. |t
has the advantage, however, of allowing one to read each section individually
according to your interest and not needing to necessarily read the sections in

order. Voo

3



Four device evaluations are in Appendix J. These have been completed since
the iast interim report.  Appendix K contains o copy of the newsletter sent to

participants in the grang.
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Table |

Profiles of Subjects Who Participated in the Project

Age in .
Years at Symbol Level
Time of in Approximate
Referrsl Present Years and
to the Communication Synbol | Months and/or
Subject | Sex | Grant Arbulatery Disability | Skills Goals System | Grade Level
#12 M 15 no lead injury | yes/no respo. es, | 1) school- | pictures §-2
screanmi ng work reading | 2nd grade
2) express
needs
fl6 F b yes cleft palate,| gestures, some 1) express<| American| 3-6
neart and sign language, ing Sign
respiratory | screaming feelings| Language
nroblems | 2) exten-
sion of
atten-
tion to
task
#h7 F § no cerebral some yes/no, | gain atten- pre-1anguage
palsy screaming tion
148 H 12 yes developmen- | Aierican Sign express American|  pre-language
tally delayed| lanquage | wants, Sign
needs, Language
ideas photo-
graphs,
Bliss
149 i 10 no cerebral yes/no responses | 1) express | pictures| -8
nalsy | needs - '
2) spon-
taneous ,
conver- 2
- sation |
| 3) indepen-
| o -  dent
N L ) | | mMWﬂW} . 13




Age in

Table |

Profiles of Subjects Who Participated in the Project

Years at Symbol Level
Time of in Approximate
Referral Present Years and
to the Communication Synbol | Months and/or
Subject | Sex | Grant Ambulatory | Disability [ Skills Goals | System | Grade Level
#50 F 10 no cerebral yes/no responses | 1) express | picturesl introductory
palsy basic | words sight vocabu:
needs lary in read-
2) faster ing, almost
| communiA any picture,
cation not able to
3) indepen formally tes
dent due to physi
mobility cal limita~
| | tions
#52 i 15 no cerebral yes/no responses, | express pictures| Ist grade
palsy pointing, spe- | complex . .
, cialized signs | ideas
155 i 20 - no cerebral violent behavior | express pletures|  specific to
' palsy ~Vings subject.
#56 N 17 no cerebral eye movenent 1) faster | Bliss approximatel
‘ palsy yes/no responses |  communi+ symbols [ 200 symbols
' cation
2) inde-
pendent
commun i -
cation
and
mobi 11 ty
| 3) portable
f - communi - « v .
cation :

o
(el ¢



Table 1

Profiles of Subjects Who Participated in the Project

Age in

Years at
Time of
Referral Present
to the Communication Symbo

Subject Sex Grant | Anbulatory Bieability Skills Goals Systen

i

Symbo! Level
in Approximate
Years and
Months and/or
Grade Lewel

#57 F 20 o cerebral yes/no responses | 1) conver-{ pictures| 82 years
nalsy sational reading| 1-2 grade
commun i 4
cation
2) system
indepen-
dent of
spelling
and ,
“reading |
123) portablg

coumun | -
cation

- 159 i 17 1o cerebral some speech lan- | 1) indepenq Bliss approximately,
| palsy quage board, yes/| dent | symbols| 150 symbols
no responses communi <
“cation
2) portablg
communi {
- j'cation
- : 3) conver-
' |  sational
communi -
cation




Table |

Profiles of Subjects Who Participated in the Project

Age in . .
Years at Symbol Level
Time of in Approx.mate
Referral ‘ Present Years and

(0 the Communication Synmbal | Months and/or
Subjject Sex | Grant Anbulatory | Disability | Skills Goals System | Grade Level

#60 A 15 no developmen- | some signs 1) develop| Meerican 4 signs
tally delayed | consis| Sign
tent Larquage
™ yes/no
respons
2) express
basic l
needs

"
i

6] i 10 o cerebral alphabet board, | 1) portabid pictures|  7-3 years
palsy “ome sign langu- commni
| age, yes/no re- cation
5ponses 2) faster
communi-
cation |
| 3) commur,.-
cation
With
peers
(non-
readers)

17 F } o | eiilepsy, | pointing, sign | 1) extend | none re-lanquage: *
developmen~ | language atten- |

tally delayed | tion

- 2) develop

language

skills

T

6 19 -




Table |

Profiles of Subjects Who Participated in the Project

Age in

Years at Symbo! Level

Time of in Approximate

Referral | Present Years and
to the Communication Synbol | Months and/or

Swbject | Sex | Grant Ambulatory | Disability | Skills Goals | System | Orade Level

168 M I no cerebral communication ) faster | spelling  3rd grade
board, yes/no conmuni4{ reading|  2nd grade
responses cation
‘ 2) error-
correc-
tion
capabil
ity
3) indepen-
dent
opera-
tion

i i § yes cerebral sign language, | 1) indepeny American approximately

ralsy yes/no response dent ~ | Sign 100 signs
communi Language
cation

2) communi
cation
Wi th
non-
signers

1l hot b no cerebral yes/no response | express pictures| 21
palsy needs

i1k M ! no fost trauma | some yes/no re= | 1) make pictures|  approximatel

(drowning) | sponses choi ces 100

2) express - N
wants - '
and 21

s | needs %




Table |

Profiles of Subjects Who Participated in the Project

Age in
Years at Symbol Level
Time of ‘ in Approximate
Referral ‘ Present {egrs and
to the Communication Symbol | Months and/or
Subject Sex Grant Anbulatory Disability Skills Goal's System | Grade Level
175 N 16 no cerebral yes/no responses, | 1) particii picturey  §8-3
palsy gestures, head- pant in
pointer with group
communi cation discus-
boards sions
, 2) express
/ feelingg
3) ask
ques-
cions
175 i 12 yes mild cerebral| verbal yes/no 1) particij spelling  3rd grade
, | palsy typewriter, con- pate in| reading| a) Ist grade
| munication board,|  group level
gestures discus- b) higher fo
sions | function
2) ask terms
ques*
tions
3) express
feelingg
184 F I 10 cerebral pointing with 1) full spelling  2nd grade
palsy communication range | reading| a) Ist grade
board, typing, conmuni level
yes/no responses, | cation b) higher fo
9% gestures 2) portable function
b 3) indepen- terms
dence |
BRI



Profiles of Subjects “ho Participated in the Project

Table |

Age in
Years at Symbol Level
Tine of in Approximate
Referral Present Years and
to the Conmunication Synbol | Honths and/or
Subject Sex Grant Ambulatory Disability Skills Goals Systen Grade Level
#85 M 10 yes orogressive | vocalizes, signs, | 1) comuniz words Ind grade
netachromatic| gestures cation | spellingl  2nd grade
Jeukodystro- system
phy; deafness for use
| With
stran-
gers
2) communi
cation
syStem
for use
in case
his cont
dition
deteri-
orates
186 F 5 n no hydroencephal vocalizing touchy 1) develop| photo- prelanguage
itis, cere- | ing, facial ex- yes/no | graphs
bral palsy | pressions 2) express
feeling
187 M 12 no cerebral 503 intelligible | mainstream Words 12-]
palsy speech, typewriten ing spel ling
- headpointer '
188 N ] yes cerebral yes/no response | develop pictureg 30
palsy expressive
Janguage
needs -
d
4 29
K ¥ .
) B



Table |

Profiles of Subjects Who Participated in the Project

Age in
Years at Symbol Level
Time of in Approximat
Referral Present Years and
to the Communicat ion Symbol | Months and/or
Subject | Sex |  Grant Abulatory | Disability | Skills Goals | System | Grade Level
191 F 13 no cerebral yes/no response | express pictures 30
nalsy needs
195 i b yes developmen- | Screaming, head | express pictures  not testable
tally delayed| banging needs
S
110l M 16 no cerebral yes/no, conmunicaq 1) indepeni picture§  7-8
palsy tion board, Dufco]  dence
Matrix 2) acadenig
communi
cation
120 F 16 yes mild cerebral| gestures, some | 1) indepen picture  4-0
palsy, speech and sign- dent words 1~2 grade
hearing loss | ing, some typing communi 4
and writing, cation
communi cat fon 2) portablq .
board communiq{
caticn |-
3) communi
zation |
with
y ' people
: who can
not reaq
4) express
- ideas
d W




Subject

Sex

Age in
Years at
Tine of
Referral
to the
Grant

Ambulatory

fabie |

Disability

Profiles of Subjects Who Participated in the Project

Present
Communication
Skills

Goals

Synbol
System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#26

19

#132

ERIC

Full Tt Provided by ERIC.

no

no

yes

anoxia-post
surgery

motor disabils

ity/dysfunc-
tion

cerebral
palsy

cerebral
palsy, retar
dation

expression, eye
movement, head
movement

speech for yes/no,
commur:i cation
board

gestures, some
speech, communi-
cation board

1) indepen-
dent
communi =
cation

2) gain
atten-
tion

3) portable
communi -
cation

h) express
needs

1) express
needs

2) initiate
communi
cation

1) express
needs
and
feeling

2) communi -
cate -
Wi th
those
who do
not sign

3) initiate
communi 4
catlon’

pictures

pictures

pictures

reported at
about age
level

no basal
established
on PPVT

2-]

"9l

29



Subject

Sex

Age in
Years at
Time of
Referral
to the
Grant

Anbulatory

Table |

Disability

Profiles of Subjects Who Participated in the Project

Present
Communication
Skilis

Goals

Symbol
Systen

)

Symbol Level
in Approx|mat
Years and
Months and/or-
Grade Level

h35

#138

fk3

Full Tt Provided by ERIC.

ERIC

21

no

No

yes

cerebral
nalsy

cerebral
palsy

cerebrél
palsy

speech, typing

facial expression,
eye movement

facial expression,
few signs, some
speech, communica
tion board, typing
writing

1) system
to
augment
writing/
tyying

2) Comple=
tion and
editing
of home
work

3) Indepen-
dent ac+
cess to
systen

1) consis-
tent
yes/no

2) make
choices

3) express
needs

) portable
commun i 4
cation

2) continu-
ous/in-
depen-
dent ac

(cont.)

spelling
reading

pictures

reading
spelling

31

10th grade
- |1th grade

no basal
established

Sth grade
bth grade

L



Subject

Sex

Age in
Years at
Tine of
Referral
to the
Grant

Anbulatory

Table |

Disability

Profiles of Subjects Who Participated in the Project

Present
Communication
Skills

Goals

Synbo)
Systen

Synbol Level
In Approximate
Years and
Honths and/or
Grade Level

ni3

(cont.,)

#1k6

13

Yes

Downe's Syn-
drome

pointing, some
speech, signing

cess to
system
1) comuni-
cation
faster
than
present
system
4) communi-
cate
Wi th
people

who can

not read

1) system
to
commun i
cate
with
people
who do
not §ign

2) indepen-
dent ac
cess to
system

3) portable
communi 1
cation

pictured

25

34

g1



Subject

Sex

Age in
Years at
Time of
Referral
to the
Grant

~ Mmbulatory

Table |

Disability

Profiles of Subjects Who Participated in the Project

Present

Communication

Skills

Goals

Symbo!
Systen

Synbol Level
in Approxmate
Years and
Months and/or
Grade Level

f148

19

CaD
T

20

no

yes

no

cerebral
palsy

| anoxia due

to i11ness

cerebral -
palsy

signing

some speech,

pointing, gestures
facial expression

speech, some pic-

ture cards

1) combine
two or
more
symbols

2) Communi -
cation
system
for
conver-
sation

1) communi -
cation
system
for
conver=
sation

2) indepen-
dent
access
to
system

1) communi -
cation
syst.am
to aug-
ment

speech

pictures
with
words

pictures

pictures| 3-

with
words

2

2-11



Table |1

profyles of Subjects Who Participated fn the Project

Age in
Years at Syubol Level

Thne of in Approximate

Referral Present Years and
to the Communication Symbol | Months and/or

Subject Sex Grant Mbulatory | Disability Skills Goals Systom | Graue Level

1158 M 16 yes cerchral pointing, some | 1) one-to=| picturey -

palsy, sei= | speech one ¢on

2ures versa-
tion

2) communi 1
cal.on
with
Stran-
gers

3) indepens
dent ac
cess to
system

h) portablg
communi {
cation

1159 F I o cerebral facial expression| 1) be able| pictured unknown due to

palsy eye movement to make physical limi~
definitg tations -
choices

2) reliablg
yes-no
responsd

£160 M b o cerebral | facial expression{ 1) communi{ pictureg pre-language

palsy some 5igning cation
system

2) system
which

provides
rgljpﬁu | 2;7

ToeZ




Table |

(contInued + . )

Profiles of Subjects Who Participated fe the Project

e o et e

Efflcacy of

Was Tnchuded

Mot a— ot Ao

Evaluation Procedure in Which Subject

Device-Subject . Perceived
“ Interface | Interface Recommended Assessment Characteristics Efficacy
Subject Site Placement Solution Flow Hatch of Systems
i head he tmet laptray, plcture/ X X X
word board, Tight
| beam indicator
1o right and | front hori- | continue school '
left hand | zontal wih=| program
in 12"
b7 cause~ef fect
training with toy
dog
fh8 unlimited | front hori~ | miniboards with X X X
zontal photographs +
known pictures
Blissyrbols
fh9 head he Imet communi cation boare X X A
with plctures,
|ight beam Indica-
tor
150 head helmet communi cation X X )
board with pic-
tures, light beam
Indicator
52 left hand | within 12 | miniboard with X
left/front | pictures and words
#95 left hand | front hori- | miniboard with X X o
o zontal with- | pictures
ERIC in 12" N




Table ] (con!ued )

Profiles of Subjects Who Participated in the Project

Was Included

Evaluation Procedure in Which Subject

pictures

t
Efficacy of Device-Subject Perceived
Interface Interface Recommended Assessment Characteristics Efficacy
Subject Site Placement Solution Flow Match of Systens
#56 head and | sides and | TRS-80 microcom- X X
| chin under chin | puter system-Bliss
input and alpha-
numeric output
157 left hand | at midline | miniboards with X X X
‘ 9" in front | pictures, Blissyn-
| bols with words
#59 head 12 in front | laptray, miniboard X
light beam indica-
tor
#60 right fin- | not linited | light/tone box X
ger
#61 left finger| front hori- | miniboard with X
: zontal pictures
#7 | unlimited | unlimited continue school
progranm
#68 head front hori- | Apple microcon- X
zontal puter system
#71 left hand | not limited | miniboards with X X X
pictures
[']
112 left hand | front hori- | miniboards with X X X
zontal pictures
17k head front miniboards with X

i



Table~—{¢ontTrued

S

Profiles of Subjects Who Participated in the Project

Was Included

Evaluation Procedure in Which Subject

Efficacy of Device-Subject Perceived
Interface Interface Recommended Assessment Characteristics Efficacy
Site Placement Solution Flow Match of Systems
head front light beam indica- X X X
tor with present
communication
boards
both hands | nc limit revise present X X X
communication
book, alphanumeric
right hand | front Apple microcom- X X X.
puter system
left hand front, hori~-| situation specific X X
zontal, closel miniboards-even-
to body due tually a communi-
to visual cation book
problems
right hand | front peppy puppy for X X
skill training
left hand front, hori- | none X
zontal
either hand no limit communication book X X
with pictures
ead helnet light beam indica- X

NS
)

tor and miniboards
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Profiles of Subjects Who Pafticipated in the Project

Evaluation Procedure in Which Subject

Was included

Efficacy of Device-Subject J Perceived
Interface Interface Recommended Assessment Characteristics Efficacy
Site Placement” Solution Flow Match of Systems

right and front, hori- | none
left hands zontal within

22II
head front communicatiog;board X X X

with pictures

left and front hori- handivoice HCI10 X X X
right hand zontal
head switch or training on Zygo 16 X

swi tches using tread switche

mounted at -0OR~

side of head | LBI

_OR..

helmet
left hand front hori- | situation specific X X X

zontal within | miniboards

12" to 16"
left and front, hori~ |situation specific X X X
right hand, | zontal within | miniboards-motiva- '
preference 19" tion program
for right
left foot front, hori- | Apple 1l microcom- X X

zontal puter
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Table-1 {Lunt;uucd r—

Profiles of Subjects Who Participated in the Project

O

Evaluation Procedure in Which Subject
Was Included
Efficacy of Device-Subject Perceived
nterface Interface Recommended Assessment Characteristics Efficacy
Site Placement Solution Flew Match of Systems
head switch mounted tread or leaf swit- X
behind head ches to activate
-0R- light/tone box and
helmet to train on Zygo
at school
-OR-
LBl with miniboards
right hand front, hori- | handivoice HC110 X
zontal within| -0R-
22" sharp memowriter
right and front, hori- | communication book X X X
left hand zontal within -0R-
22" situation specific
miniboards,
motivation program
right hand not 1imited situation specific
' miniboards,
motivation program
left and front, hori- | communication book X X X
right hand zontal within -0R-
22" situation specific
miniboards,
motivation program
left and front, hori- | training with Zygo -
right hand zontal within| tread switch and 4‘7 )
with left 164" or at situation specific v
preferred | 1left arm of miniboards -
' wheelchair -




Table |

(continued . ")

Profiles of Subjects Who Participated in the Project

-

Was Included

Evaluation Procedure in Which Subject

Efficacy of

Device-Subject Perceived
Interface Interface Recommended Assessment Characteristics Efficacy
Site Placement Solution Flow Match of Systems
right hand front, hori- | communication book X
zontal within -0R-
22" situation specific
miniboards
right hand to the right | switch training
of midline followed by further
assessment
left hand to the left training on Zygo
of the mid- with leaf switch,

A s

line, within

6II

training for item
identification
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Abstract

Methodologies and philosophy pertaining to the initial

assessment of non-oral individuals are presented and specific
questions and forms are described as a basis for the develop-
ment of an assessment tool. The ratiorale for selecting cer-

tain items and procedures is discussed.



Introduction

People seek evaluations for augmentative communication
systems for various reasons. Some individuals have no method of
commuication. This creaces frustration for the family, care
providers and the individual. More commonly the individual
for whom help is sought has some mode of communication, but it
is unsatisfactory. The individual may only be able to respond
with yes-no answers to questions. Frustration may be frequent
if the appropriate questions are not asked and the non-oral
person may simply give up or become passive as a result. It
is sometimes easier to say yes to something the speaker mentions
than to continue to try to oom.nunicate when no oﬁe seems to
understand. Speed of communication is another frequent problem.

In order to improve speed, a new system or alternative
communication strategies may be required. Sometimes face to
face communication is possible but problems arise when the

communicator needs to use the telephone or speak to a large

group. When we think of communication, we usually think of oral

5
communication, but some forms of communication require writing,

printing or computations. The non-oral individual"may have
physical problems which also interfere with writing thus
creating a need for graphic représ_entation of some kind. These
kinds of needs and frustrations may lead the non-oral individual

to seek assistance.
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General Procedures

The material and format used for an initial assessment and
subsequent assessments may vary but usually gather similar in-
formation. Some other authors who present assessment approaches
include Harris and Vanderheiden (no date), Perry et al, (1979),
Montgomery (1980), McDenald (1980); and Silverman (1980).

The first step in most assessments is to gather informa-
tion. Initial information gathering may be achieved in one of a
number of ways. Some testers prefe; to send forms to the client
and significant others (significan‘ﬂtﬁn others are those who
interact with and spend appreciable amounts of time with the
client) to be filled out and returned before they see the
client. Some even request a video-tape of the clien®t. These
procedures are particularly useful when the client may live some
distance from the center and the evaluation may need to be done
in one session or on two consecutive days.

Some testers like to gather information from other sources
regarding the client's abilities before they see the client,
while others prefer to wait until the client is seen and to only
select and ask for information regarding areas they still need
to know more about. We tend to use the latter approach since
the former sometimes produces files full of information which
are of little practical use.

Some testers prefer to do their own testing. Even if a
test has been administered by someone before, they repeat it.

At aur Center we prefer to use other people's scores for recent

testing, when appropriate, since this decreases the time needed
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to test clients who may have limited attention and energy.

In our procedufes, the initial testing contact is often
partially or completely done in an interview format. This
serves two very useful purposes. It allows the interviewer to
gather necessary demographic information about the client while
offering an opportunity to establish some rapport. This is also
a good time to explain the type and’ purpose of testing that is
to be done. We have found it to be worthwile to take the time
to explain to all of our clients what we are doing and why we
are doing it. The complexity of the explanation is adjusted to
the perceived ability of the client to understand. We have
found that this results in excellent cooperation on the part of
the client, as well as a reduction in his/her level of anxiety.

The assessment procedures described here are what we call
an initial assessment. In rare instances, this is adequate to
make a recommendation. In most cases it is an initial step and
more extensive assessment procedures are requifed. The time
needed to complete the entire initial éssessnent is usually
about one to two hours., This depends to a large extent on how
much information the participants provide and how quickly the
client can respond to requests to-do certain tasks.

Tnitial Assessment Procedures

The initial assessment consists of three parts: a general
ihterview, a communication interview and a testing section which
involves requiring the client to do certain tasks. The general
interview is divided into four major sections: reasons for

referral, functional physicalvabilities, educational and social
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experiences, and the person's ability to indicate. The
communication interview has five major sections: past and
present communication systems, current communication system
description, symbol system, the method of selection and types of
messages which may be produced by the system, and attention and
motivation. The client tests contain foﬁr major sections:

motor abilities; location, type and size of symbol system;
observation of use of present communication system i general

observations by the tester.

General Interview \

The first portion of the assessment involves an interview
with the client and/or significant others. The initial part of
the interview concerns the reason for referral. Since the
client may also have other things for which he/she is seeking
assistance, the reasons for referral are prioritized. This
gives the tester an idea of the importance of each item to the
the client and significant others. The second section deals
with how familiar the client and significant others are with
devices and if they alieady have a preference. Knowing this can
prevent misunderstandings. Later in the assessment a simple
demonstration of the item preferred by the client may show the
client just how appropriate the item is or iS not. |

The next item discussed in the initial assessment is func-
tional physical abilities. The nature of the person's
disability is discussed in terms of whether it is a stable or
changing problem. Questions are asked regarding the person's

oontact with the surroundings and their distractability. This
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is important information in terms of fut e testing and in terms
of what types of systems may work for the individual. If the
person is easily distracted, any superfluous visual or auditory
signals should be avoided on a device. Very important questions
are those involving the parts of the body over which the person
has the best control. These body sites may be used to directly
select items for oommunicationfor to control a switch or
switches which may be used to make selections (Cook and

Barker, 1982).

Medlical information regarding medication, seizures,
choking, and surgical procedures are all useful. Medication
mav influence changes in the person's behavior. Seizures or
choking may preclude the use of some devices or switches to
control devices since they may create safety hazards. Surgical
procedures may effect changes such as increasing or decreasing
range of motion or accuracy of movement of various parts of the
body. This can seriously influerce the selection of a site to
be used to make communication selections. Knowledge about past
or present therapy can be very helpful. This may define the ex-
pected progress or regression in physical abilities, as well as
defining situations in which communication is needed. If the
person spends time in therapy, vocabulary needed to communicate
in that situation will need to be considered. A question re-
garding reflexive behaviors is included since severe startle or
atonic neck reflexes may interfere with or preclude the use of
certain types of devices.

The next section allows the tester to acquire information
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about devices which were previously used, are presently used or
will be used in the future. Information about the person's
adjustments to previous devices can add very useful information
regarding the probability of success for a new device. The use
of a large number of devices at one time may lead to a "gadget
tolerance" problem. The consideration of how a wheelchair,
braces, or other devices may add to or detract from the ability
to use a communication system is important. Frequently other
devices are attached to wheelchairs or must accommodate the
wheelchair. For this reason, additional information is acquired
about the wheelchair (if the person presently uses a wheel-
chair.)

The following section concerns perception and memory
(Table 1). It is essential that a tester be aware of sensory
acuity and memory problems whenever possible. 'itese can
influence test results, device selectira und success of device
use. The questions presented cover topics from 1w level
awareness skills to higher levei acuity and perceptual abilities
in touch, vision and hear ing. The respondents are also asked if
any known memory problems exist. The answers to these questions
may alert the tester to modifications which may be recessary in
selecting assessmentbmateriale and procedures.

In the third major Lection of the initial interview, educa-
tional and sccial exreriences are discussed.  Ques-ions zre
asked concernirc .ne length of time the person has bien v,
school ané the kinds of educational and social experiences the

person has 5ad. A question is also asked about significant
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others in the environment and any possible physical, sensory or
cognitive problems which might prevent communication on the
part of the receivers. Due to the nature of communication, it
is important to know quite a bit about the receiver as well as
the sender. Specific questions are also asked about school
goals and objectives such as those stated in an Individual
Educational Plan (IEP). If there are goals in other areas,
questions about these are asked in order to gain a better
overall picture of the person's needs and goals.

The last question in this portion of the assessment con-
cerns the person's ability to indicate. If the person to be
tested has a reliable response then the interview continues to
the Communication Interview. If the person cainot respond, a
prelanguage interview and observation is recommended.

The major results.of this porﬁion of the assessment are em-
phasized on the form by boxing in answers to questions concern-—
ing the best control site; presently used interfaces; special
items of note-regarding sensory acuity, perception and memory;
and the next step to be taken-a communication or prelanguage
interview.

Commnication Interview

The first major section on the commnication interview is a
table which defines communication systems used in the past, pre-
sently used, or being trained for use (Table 2). There is an
attempt to go from earliest and most basic systems to more
power ful systems by beginning with facial expression and

continuing to typing, writing, and so on.
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The second major section is a description of the current
communication system (Table 3). The system is defined in terms
of its input symbols (what the user sees or hears), selection
method output mode (transient or long term, auditory or visual)
and symbol systems (what the receiver sees or hears). The size
and number of symbols are specified. The array is described
according to its‘location, whether a goding system is used and
the physical size of the items to be selected. If switches are
used, the type, number and location are described. The type of
output is defined in terms of whether it is auditory or visual.
Auditory output is described as transient (synthesized or
recorded speech presented immediately when selected) or items
stored in memory to be recalled and spoken at a later time.
Visual output is described as transient, (momentarily pre-
sented or indicated by a cursor) or léng term, (pictures,
letters, or words which are printed or which are called up from
memory in a device.)

The symbol system is discussed in the next major section of
the interview. This section requests information about the
person's language abilities. The particular skills of interest
are number and letter recogniticn, reading skills, spelling
skills, vocabulary abilities (including picture or symbol recog-
nition and use), grammar abilities, and punctuatiq&\skills.
Information about things such as grade level of reading or
spelling are not the only types of information needed. The
person may not have high level skills in general, but may

function well with survival words that they have learned. If
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the person can spell phonetically rather than using dictionary
spellings, this may be adequate for the environments in which
he/she communicates. Questions coricerning length of normal
utterances and structuré are useful. The tester then knows
whether to expect telegraphic or full sentences. The types of
sentences produced such as questions, commands and so on are
also important. This all provides useful information regarding
the complexity of the symbol system and the grammatical
structure the person w1i1 need in order to commnicate.

The next sectiop (Table 4) gathers information about what
Level the content of the person's messages has reached and the
methods used to convey the messages. This content starts with
basic ideas such as attracting attention and expressing emotions
and continues to complex communication content such as relating
past and future events. If the client can produce these types
of communication, the responder is asked to describe how each of
these is done. These questions provide additional information
to that already gathered about the methods of communication and
a better understanding of the communication content, level of
abstraction and complexity.

Questions regarding attention and motivation are asked
next. These provide information to the tester regarding what
kinds of things the client attends to best and for how long.
This may prove very useful in planning and administering tests.

Communication goals are the last topic in this section.

As mentioned carlier, it is very important to clearly define the

goals of the client and significant others. A failure to do
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this may lead to the solution of the wrong problem and produce
misunderstandings, added expense, wasted time and frustration
for everyone.

Testing

The final portion of the initial evaluation is the client
test section. All of the previous material described here in-
volved interviewing for information gathering. This pertion re-
quires the client to participate in activities to verify and
more carefully define the physical, sensory, and language capa-
bilities of the client. The first section pertains to physical
and sensory abilities. The first task, shown in Figure 1,
requirés that the client attempt to do eight grasp tasks with
each hand. The purpose is to define the individual's hand
function which may be incorporated in directly selecting items
or using switches to select from an array.

The second task involves arm and hand-range. This involves
placing a 28 by 22 inch sheet of cardboard in front of the
client with nine evenly spaced three inch squares drawn in black
ink. The cardboard is centered in relation to the person's body
and the person is asked to touch each square and then the
corners of each square in sequence from upper left to upper
right, to lower right and lower left. The person uses first one
hand to do the task and then the other. wWhat areas can be
reached most easily and accurately, which hand is best, and
whether the person is rapid and accurate during tracking when
getting to the square, selection, and pointing to the corners of

the square are noted.
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Additional movements of the arm and hand are tested next
as shown in Table 5. The client is given something to hold,
such as a cup or toy and asked or shown how to lift it about six
inches, rotate it as if to pour, rotate it in the opposite
direction, turn it upright again, move six inches to the left,
six inches to the right and pull it back as closely to the body
as possible. If it appears that the client Jdscs not have
adequate arm and hand movement to directly select or cccurately
use a switch or switches, the use of other body parts ic¢ tested.
The person is asked to move each knee to the left and right,
open and close the jaw, blow and sip, and produce a sound or a
variety of sounds. These all offer possibilities for control-
ling switches since there are switéhes that may be controlled
by mechanical movements (knee or jaw action) pressure differ—
erences (puff or sip switches) or be activated by voice.

Other sites which are considered in some detail are foot
and head use. Foot range and accuracy is measured by a method
similar to that used for the hands. A sheet of cardboard 22 by
18 inches is placed under one foot with the heel resting at the
midline of the back edge. The sheet contains nine evenly spaced
one inch squares drawn in black ink. The person is asked to
point with the large toe, or any other part of the foot that
he/she can control, to each square. The cardboard is then moved
to the other foot. BAgain the time to get to the square is
evaluated as well as the accuracy of selection.

The head is the last body site evaluated (Table 6). The

person is asked to move his/her head horizontally, vertically
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and to tilt it. The movement is then evaluated in terms of no
movement, partial movement, or full movement equivalent to that
of an able bodied person. Questions are asked about past andd
present. use of headpointers, reflexive head movements which may
interfere with voluntary movement, and any head restraints used
to maintain posture. The last series of questioﬁs provides
important information regarding the success of any head
activated system. If a headpointer was used at one time and is
no longer used, this may provide important information about
ability or preference related to head use. Head restraints
may prevent the use of the head or may be something which needs
to be modified or changed if the head is the only or preferable
site for activating a system.

The second major section of the initial assessment testing
relates to symbol location, type and size. The first part
relates to symbol location. That is, where the symbols may be
placed and still be in view or within the visual field of the
client. A rough test of peripheral vision is given by having
the client look at a finger or pencil held directly in front of
him/her. Someone then moves a finger from behind the person's
head to one side about 12 inches from the ear and gradually
moves it forward in an arc until the client indicates that
he/she sees the finger by looking at it, nodding or using some
other agreed upon signal. The other side is then tested. The
points of response are indicated in terms of approximate
degrees. Next the person is asked to track a moving object held

at the level of the eyes and moved horizontally. Then the
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person is asked to track the object vertically as it is moved
from the level of the nose up and then down. This provides
useful information regarding where items may be placed to be
scen well, and whether the person can visually track, a skill
which is needed for any scanning array.

The optimum symbol size and type is evaluated next. The
type and size of symbol selected to begin with is determined
from the interview. The iterations of larger or smaller symbols
are tested until the smallest possible size which can be seen
well and produce accurate selections is determined.

Two items are presented at a time to a client. The items
are of a selected size and symbol type. The client looks at,
points to or selects in whatever way is most convenient, the
item named. Three trials of two items each are presented each
time the size or type of symbol is changed until the person can-
not see items any smaller or understand items at any higher
level or until typewriter print size a~' 'he use of words is
reached since these are the smallest 1. highest level tested.
The systems tested range from real items to photographs, line
drawings, Blissymbols, letters and words. The size of the items
vary from approximately three or four inches for real items and
large letters to one inch line drawings and letters and then
smaller words and letters down to the size of typewritten items.
Small size is desirable because it allows more items in a
given array which usually allows for more rapid communicaction
due to a number of reasons: another page does not have to be

selected for additional items, frequently used words or phrases
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be available on one page in addition to an alphabet and so on.

optimum symbol type might be described as the most powerful
system that the sender and receivers understand. Power is a
concept developed by Meyers (Meyers and Coleman, 1982). 'I‘hev
more powerful a system is, the better a competent user can label
events, name abstract concepts, express relationships, distin-
guish meanings and so on.

The last section of the assessment is an observation of the
use of the present communication system. If the person has a
system or systems, he/she is asked to show the tester three
items in each system on request. The request and responses are
recorded. The client is then asked, "What would you show me if

?" and the blank is filled in appropriately according to

the vocabulary presently in the person's system. Again three
items are selected and the request and responses recorded. If
the person does not have a system but does have a method to
indicate, an 8 1/2 inch piece of cardboard containing pictures
of six common items is placed in front of the subject and the
above described procedures are conducted. This gives the tester
an idea of the person's present level of functioning.

The last section of the assessment is a check sheet which
the tester is to ocomplete regarding any behaviors on the part of
the client or significant others which may be distracting or in-—
terfere with communication (Table 7). The items on the check
sheet pertain to things such as age appropriate behavior,
positioning, eye oontact, awareness of appropriate personal

distance, hygiene and others. These items are more matters of
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personal interaction, proxemics and similar reaims than a direct
function of the symbol system, body part used to interact with a
communication system or other information directly relating to

the selection ard use of a communication system. This does not
imply, however, that these are less important. We have all had
the experience of mot hearing what someone said because we were
very distiacted by the persons appearance, manner isms or other

features.

Outcames

The results of the initial assessment may produce one of at
least four possible cutcomes:

(1) A recommendation for a communication system or device
may Seem to be inappropriate because the person has inadequate
language, cognitive or physical skills. This usually results in
a recommendation for training. It may also require additional -
assessment to determine the level at which &ainim should begin
and the particular targets to be addressed. The traihing
program may then be directed toward the development of skills
needed for use of a system or 'device.

(2) A referral may be the most appropriate outcome of some'
initial assessments. It may appear that the problems inhibiting
communication can best be handled by another agency or that
additional evaluation of sensory skills or speech development
should be done by appropriate professionals before proceeding.

(3) 1In some cases the result of an initial assessment may

be the conclusion that the client's present system cannot be im-
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proved upon. The presently Q;ed'system may have features which

"make it the most economical, fastest or most accurate system for
that person. A new system might offer little or no improvement
which ébuld Justify the expenditure of time and money to acquire
it.

(4) The initial assessment may not provide enough infor-
mation to make one of the above decisions or may often indicate
that a system or device is needed but that the user's skills
need to be more carefully defined in ozder to specify the
characteristics of the system or device. This would then ?
involve extensive assessment in one or all of the followingi \

areas: cognitive/language (Meyers and Coleman, 1982) inter face

.

{Cook ana,Barker, 1982) and matching device characteristics
(Cook and Preszler, 1982).

Philoggggz

Establishing Goals

The procedures déscribed here are based on a set of theor-
etical principles. The first is that it is important to define
the client's and his/her significant others' goals so that the
appropriate problem is being studied and addressed. (Cook and
Preszler, 1982). '

The goals for a client are frequent: r ".2scribed ih rather'
broad, general terms, such as enhance educ..cional access or im-
prove conmunicatioﬁ. A number of serious problems may arise if
these are not more clearly defined. No device or even a number
of devices can completely solve the educational or communication

problems of a client. Since this is true, significant others

N
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may be disappointed and undermine any possible success with a
system when it is seen as not being a "cure all." Since a
system or systems can only address a part of the problem, the
professional may see the solution of one aspect of the problem
as the major goal and attempt to solve it while one or more of
the significant others may perceive something else as most
important. Careful definition and mutual understanding about
the goals and realities of meeting these goals can prevent
problems at later steps in the process.

Determining Skills

The type of information gathered during an assessment will

certaiﬁly be influenced by the philosophy and training of the

18.

testers. When doing an assessment, one of a number of

approaches may be used. The two most common ones are norm and
criterion referencing.

Mehrens and Lehmann (1978, p. 49) define these in the fol-
lowing way.

If we interpret a score of an individual by
comparing that score with those of other
individuals (called a norm group) this

would be norm referencing. If we interpret

a person's performance by comparing it with
some specified behavioral criterion of pro-
ficiency, this would be criterion referencing.

They go on to discuss criterion referencing as items keyed
te a set of behavioral objectives. wWe find this to be most
helpful in our assessment of non oral clients. If we can set-
certain behavioral objectives, we may evaluate the success of

our recommendations in these terms. This may mean the differ-~

ence betwsen realistic or even possible goals and impossibe
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goals which might be drawn from norm referenced behavior.

Determining Skills

The client has to have certain skills which can be used to
accomplish tasks and goals. Too frequently the clients disa-
bilities are emphasized. wWhole pages of reports may be devoted
to what the client cannot do. What is mpre important is what
the client can do. It is these skills which can be used to
build other skills, control devices and develop capabilities.
It is important not only to note what the client can do but how

reliably it can be done. A reliable response is a necessity for

A controlling a system. If no reliable response can be identi-

fied, then training may be needed to develop a response which

E;h be made but is not yet relible. The determination of a re-
liable response usually involves an evaluation of the‘;lients
physical abilities and in some cases the ability to interact
with switches which can activate systems of variéﬁétéypes. Once
a reliable response ié established, other abilities such as
those in sensory, cognitive and language activities may be
evaluated. Even in criterion testing, it is very important that
the testef keep in mind and convey to the client that failure to
meet criterion is not failure on the part of the client but
simply an indication that systems with those criteria are not
the best for the client. In other words, if the client has
certain skills and not others, the person meets certain criteria
and not others. The professional then needs to find systems or

devices which require the skills the client has.

A solution to the client's problsm involves using the
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client abilities and working them into a training scheme or em-
nloying them to control a system or device that performs the

tasks needed to meet the client's goals.

. Device Configuration

It is important to remember particularly in cases where the
client may have limited capabilities, that devices may be quite
flexible. The system used to replace a function need not look
or perform in exactly the same way as an able bodied individual
in order to accomplish the desired goal. A wheelchair looks
nothing like the.hunan body, but it can transport someone
through space. The typewriter looks nothing like a hand con-
trolling a pen but it can print letters to communicate. This
concept should be kept in mind so that we can break away from
limitations on a non-functioning or poorly functioning body part
and seek creative solutions to problems.

Obstacles to Testing

Assessing clients is seldom an easy task. In some cases
the professional or professionals who are doing the assessment
have not seen the client before or have had limited contact with
the client. Even if the tester is familiarvwith the client, the
task of trying to estimate client abilities and needs frém a
limited éet of questions, tasks and observations is a challén-
ging one. In cases dealing with non-oral clients the task
becomes more complex since the client may have little or no
ability to tell you about himself or herself.

Planning and organizing assessment steps is very important

Needed data must be gathered in a timely fashion. Some clients
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tire or loose interest after a brief period of time. The tester
must take this into consiZdsration and plan the most important
items first, provide rest periods during the assesment cr,
whenever possible, plan a series of assessment seéssions. When a
series of sessions are used the client's abilities can be
observed over time and the tester can work with the client when
he/she is well rested. Using a series of ascessments does
require that material be organized in a rational hierarchy so
that the results can provide maximum information. For exanplé,
it would be useless to try to 4o a language assessment if no re—
liable response has been established.

When the assessment must be done ih one session the tester
is faced with several decisions. Should the tester present com-
plex. items early when the client is rested and risk failure
which may discourage the clieht or should the tester ensure suc-
cess with easier items and risk the client's tiring by the time
thé complex items are reached? This problem may be address_ed by
beginning with an interview and a set of standard tasks. This
provides information which allows the other tésting to begin at
a level of complexity which will offgr success, but will not
waste time on items far below the client's functional level.

Most professionals have a form or format that they use._to
assess individuals which may include some standardized tests as
well as téster devised tasks and observations, An important
factor in any assessment is that the assessment be irﬂividual—
ized to et the person's needs rather than trying to fit the

person into a standardized set, mode and order of testing items
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which may 5e conveniént for the tester but provide little infor-
mation about the client's abilities.

Physical obstacles are also common with this population.
The person being tested frequently has limited physical range.
Rate and accuracy of tracking with the hand, eyes or other parts
of the bady may be slow and/or erratic. Resolution, the
ability to accurately select one item in an array, may also be
poor. This may require several attempté with larger and larger
target areas before the client is successful. Although non-oral
individuals may be difficult to assess very few are untestable
as was once believed.

Professionals Involved

Assessing the skills of non-oral individuals frequently in-
volves the expertise of a number of professionals because often
the person has nultiple disabilities. A list of professionals
involved might include the following: teacher, physical
therapist, occupational therapist, speech and language
pathologist, physician, biomedical engineer, psychologist and
social worker. Depending on other disasbilities, professionals
such as an audiologist, otologist, dentist, prosthodontist, or-
thotist, prosthotist, orthopedic surgeon and so on might be in-
volved.

The teacher provides information about educational objec-.
tives and information about client abilities based on almost
daily observations. The physical therapist provides information
about physical abilities and limitations. The occupational

therapist provides information about self help and daily living
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skills. The speech and language pathologist érovides informa-
tion about speech, grammar and overall cdmmunication skills.

The physician may relate the client's medical history and
present physical condition. The biomedical enginecer may
describe possibilities for assistive systems ,in terms of mechan-
ical and electrical devices. The psychologist provides informa-
tion about the client's cognitive abilities and psycho-social
development. The social worker provides consultation and
support for organizing and directing the families financial and
emotional resources.

When this largé a group of professionals is involved,
careful planning and management is absolutely necessary. A
parent, spouse, friend of the client or one of the profes-
sionals must be willing to spend the time and energy needed to
coordinate the assessment, implementation, training and funding
of programs and devices. Without this coordination there will
be little or no progress made. With good coordination a suc-
cussful solution which is rewarding to everyone involved may

frequently be the result.
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Summary and Conclusions
/-"

One approach to an intial assessment for non-~oral indivi-
duals is presented here. We would like to emphasize that the
inrdividual items or wording of items is not the important as-
pect of such an assessment. The general information gathered
and the philosophy behind the gathering and use of this infor-
mation about physical, sensory, cognitive, and language skills
are important. A careful definition of the goals and a descrip-
tion of abilities in behavioral terms can lead to better assess-
ment of the individual, implementation and evaluation of a

system.
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27.

Table 1. Perception/Memory Abilities Evaluated

l.a. Is the person aware of his/her orientation in space? For example, can the
person 'mirror'' other movements by moving those parts of his/her body which
can be controlled?

b. Does the person explore his/her environment by touching things within
reach? What does he/she like to touch?

c. Does the person like to be touched, rubbed, patted, etc., or is he/she
hypersensitive? For example, does the person react negatively to being
touched?

“2.a. Are there any known visual problems? vyes no

b. Has the person had a recent visual examination?

If so, when? By whom?

c. Results

Formal Informal
Assessment Assessment
Field of Vision
(Within Normal Limits) , Yes No Yes No
Evidence of Perceptual Deficits
(Does person see things out of
order, backwards, etc.) Yes No Yes No
Acuity
(Within Normal Limits) - Yes No Yes No
d. Is it easier for the person to work with items in isolation or small groups

rather than a large array?

*3.a. Are there any known hearing problems? vyes no

b. Has the person had a recent audiologic examination?

If so, when? By whom?
€. Results
' Formal Informal
Assessment Assessment
Evidence of Perceptual Deficits
(Confusion of simlar words-
cat/hat, etc.) Yes No Yes No
Acuity
(Within Normal Limits) Yes No Yes No
b, Are you aware of an, memory problems? |f yes, describe.

“These items were modified from those used by Project TEACH a joint project between
Q Memphis City Schools and University of Tennessee.
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Table 2. Communication Interview Data Forn

Past/Present Communication Systems

Type of Used in Anticipated Use or

Used Now Currently Being Trained COMHENTS

Systenm Pas!

facial expression

eye movement

gestures

pointing

yes/no

signing

speech

communication
board

typing

wrlting

Others:

T8



Table 3. Current Communication System Description

29.

System _

Category Parameters Description Comments
Type
Size

Input Number

Symbols Example symbols
Configuration
(categories, topic,

. _grammatical)

Coding

Non-Scan Array Size

Select Target Size
Array location
Array Size
Array location
Switch number and

Scan function

Select Switch type
Switch location
Coding

“Transient Auditory

Output Auditory Memory

Mode Transient Visual
Long-term Visual

Output Type

Symbols Size




Table b,

Content and Method

Can the person reliably coemmunicate
do so?

Attract Attention

the following and how does he/she

METHOD

50.

Pain, Anger, Discomfort
Happiness or Excitemént
Frustration

Hunger or Thirst
Refusal

Toileting needs

Tiredness or Boredom

Choice Among ltems
(i.:. what they
wanit to eat)

Relating past
events

Relating future
events

Other:
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31'
ble 5. Body Part Movement and Control
For cach movement request<: place a + (present) or - (absent) in the appropriate

column. Note whether required movement can be initiated (1), controlied (C) and
terminated (T).

: ‘ Left | Right
ARM I C T I C T COMMENTS

Tasks: Tester places object
(cup, toy, etc.) at
person's midiine 10"
from their body and
instructs. Reposition
if necessary and note.

- lift 6"

- extend by reaching

- rotate as if to pour
(put ebject in cup to be poured)

-~ rotate in the opposite
direction

-~ turn upright again

-~ move 6' to the left

- move 6' to the right

- pull back

| f adequate arm and hand movement, omit the following tasks:
—-

KNEE I C. T o, T COMMENTS

- move knee to the left

- move knee to the right

JAW

- open

- close

MOUTH

- blow through a straw

- sip through a straw

VOICE

- produce a sound , ‘ [

o - produce a variety of sounds

A Y



. Table 6 37 .
Head Control

Mcasure range of movement in the planes shown. Check the space repre~

senting the persons degree of movement to indicate if they have nonc,
partial or full range movement.

Dirictions

Movement plane left right
None | Partial | Full None | Partial | Full comments
horizontal
up down
vertical
left right
tilt r/ ..\\
s a headpointer used now? If so, describe
|'f the client has used one before. but doesn't now, expiain why ,)

Reflexive head movements noted

Restraints to head
movement:

Sketch
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Table 7

Observation by Interviewer

Do there appear to be problems with any of the following:

Yes

No

Comments

33.

Age appropriate behaviors

by pei~<on

by others to person

Body Dynamics

L{ Hygiene

Positioaing

\ppearance and use of
hardware

—

Accompanying voralizations

lnappropriate touching

pe “son

others

Eye coniact

Awzreness of opprogriate
personal distance

person

others

—
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Figure 1. Grasps used to evaluatu hand and finge- function. The small squares are used to
indicate whether the client can execuce “he grasp and veluntarily release it., A
subjective score (e.g., 1=good, 2=fair, 3=poor) may be used. l
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Abstract
when disabled individuals consider using assistive devices
for mobility, communication or for controlling their environment
an interface must be identified that will allow the necessary
control. We have developed a theory of and systematic approach
to interface assessment. 'Three steps are involved in this pro-
cess: control site selection, interface selection and
testing of the interface/ contru. site combinations. Several case
studies are presented to illustrate the theory and procedures.
Introduction

A wide variety of electronic devices that aid communication,
environmental control, and manipulation (e.g., page turners and
feeders) are now available: The flexibility of these devices
in terms of methods of user control, together with the wide
variety of motor skills possassed by the disabled users of these
systems, has made it necessary to develop a systematic method
for selecting the most useful control scheme for an individual

disabled person. We present such a method in this paper.

Gencral Structure of Communication and Control Systems

figure 1 is a generalized diagram of a communication or
control system; T~ figure includes three major components:
the interface, cont :ler and output. The interface is the
portion of the system by which the person interacts with the
device. This may be through direct mechanical contact as in
activation of a switch or it may be indirect as in the case of

a light beam aimed at a target. ‘The interface provides infor-

8



mation to the device and an output 1o generated. Tthe output may
Le commincication (e.qg., transmission of a message via visual dio-
play or synthesized speech), or control (e.g., powered mobility,
manipulation of a feeder or page turner). The controller serves
as a link Letween the interface and the output (e.g., a powered
wheelchair control hox or the electronic circuits in a
communication aid).

we define an input domain und a command domain for systems
of the type shown in Figure 1 (Moraso et al., 1979). The colwr nd
domain is the set of things that the device can do. In a feeder
the commancs include much things as "1ift spoon", "rotate ptate"
ctc. In a communication system the commands include "print",
"gpeak", "edit", "select word", etc. The siz= of the command
domnin i determined in this case by the size of the vocabulary
and the methods available to the user for manipulating it. The
input domain is defined as the number of independent signals
that the user can provide t the device. For a single switch
the input domain has one signal, either ON or OFF. A switched.
joystick has four signals, UP, DOWHN, LEFT, RIGHT. A keyboard
(e.g. a typewriter) may produce as many as 80 or more signals,
one for each key including shifted keys.

The size of the input domain is the number of independent
signals that can be derived from the interface by an individual
disat.led user. Thus, the size of the inp- ‘omain varies from
interface to interface and from individua. tO individual, and

it is one parameter that can be measured in-an .ss: <Nt

setting. The size of this domain depends on mary S Two
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ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

of these are range g resolutton, Range is the arca in which

At individual can produce a functional, controlled movement.
Kesolution is the smatlest possible  spacing between two points
that the user can reliably and distin %1y select.

Interface Characteristics

In order to adequately select an nterface for an indivi-
dual disabled user, we must first deiine those characteristics
ot the interface that facilitate successful operation. These
may be grouped into several categories: gpatial characteristics,
actization characteristics, and sensory characteristics. All of
these characteristics must be considered in order to match an
interface to the needs and abilities of an individual. Spatial
characteristics are the range and resolution rcguired for an
individual to use the interface. Activation characteristics
include both the force required to activate the interface (if
any) and tne specific movemenrts required of the user. Sensory
characteristics are the visual, auditory and somatosensory feed-
back provided by the interface.
Sp. -1al Characteristics

Range measurements define the size of the individual”’s
"workspace". This parameter provides an indication of the
possible locations for an interface and the maximum spatial
separation between the extreme portions of the interface (e.g.,
the overall size of a keyboard or switch array). Resolution
determines the number of independent signals (the size of the

input domain) for any interface within the workspace. Ir

selecting 2 keyboard, for example, the resolution is the spacing
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boetween the keyea, For a single switeh, the resolution required
iv the overall size of the switoh. In this case, we can deter-
mine the "target size® which the person o required to hit. In

selecting interfaces 1t is useful to group taem into broad cat-
eqories based on required range and resolution. Table 1 shows
such a groupia, i this Tavle, n 1s the size of the input do-
main (number of independent signals available from the inter-
face)., Por a single switch, n=1 (one independent signal) , and
this typically requires only limited range and gross resolution
for activation. Switch arrays (including Jjoysticks) typically
have 2 to 5 switches (L < n < %) mounted in close proximity.
This places a requirement of relatively small range (but larger
than a single switch) and moderate resolution (from several cm.
to 10 cm.)nv>For 5 to 10 independent signals in close proximity
(5 < n < 10), small numeric keyboards can he used as interfaces.
These keyboards typicai]‘ have keys ranging in size from 0.5 to
1.5 cm., and they require relativ~ " fine resolution. Range re-
gquirements are moderate (less tha, cm. in both horizontal and
vertical directions). Full alphanumeric (all letters, numbers,
and punctuation) keyboards provide more than 10 independent sig-
nals (n > 10). They usually have 40 to 80 independent signals.
These keyboards fall into two basic groups, those requirirg
relatively large range and fine resolution (e.g. an electric
typewr iter keyboard) and those requiring small range (less than
15 cm.) and very fine resolution (less than 1 cm.). The Sharp
Memowr iter and the Canon communicator are examples of this latter

type of keyboarada.
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Activatron Char wroeritasticos

important cotaivation characterisuvics are force required
for a given intertace and the methods by which it can be
activated. Activation forces vary from zero (for contact
switches and 1ight beam activated switches) to hundreds of
gii. A more difficult parameter to determine is ", of acti-
vation movement”. Iy this we mean the ways in which a switch
(tor example) can be activated by a user. Some switches van be
activated by a finger press, by a lateral movement of the elbow
or the knee, by jaw extension, etc. Others require a more spe-
cific type of movement. For example, most keyboards require
some sort of pointing ability that is often achieved using the
finger. This pointing function may be provided, when finger use
is not functional, by a stick held in the hand or mounted to a
helmet, but the flexibiltiy of the.interface is reduced by these
restrictions.
Senscry Characteristics

2 of the most important and least discussed aspects of
interfaces is the sensory feedback which they provide to the
user. The feedback provided is usually directly propcrticnal
to the activation force required. For example, contact
switches (thos~ :.3ronding to electric charge on the body and
regquiring no force) provide no somatosensory (tactile,
kinesthetic and propr-oceptive) feedback to the user. They
also have no visual indication of activation other than the
result in terms of control of the devices, and they are silent

(no auditory feedback). Simple tread, rocker or pedal switches

.-
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employing microuwituhvg provide rich 0 cabhoek in Lbrmu of

the "feel” of the switch (somatosensoryy, an audible click
(auditory) and an observable movewment of the switch mechaniasm
(visual). For this reason, these switches are more generally
nseful. Most keyboards provide some somatosensory fecdback, and
many alco have keys that click when pressed (auditory 1o 'back).
If an :nterface is rich in sensory feedbuck, it wil! ~nerally
allow enhanced client performance.

Selection of an Interface

Pased on the charcteristics of communication and cuonirol
systems and 1nterfaces, we have developed a sycrew. ' ' approach
to the assessment of client needs and abilitie~. The major
goal of this process is to maximize the size of the input domain
(n), given the physical abilities of a specific client. A three
step process is employed: determination of the best anatomic
cite, selection of "candidate" interfaces that can be controlled
with that site, and ccmparative testing of the inte "face/site
combinations to provide a rank ordering of desireable inter-
faces.

A necessary prerequisi.2 to the proceduress .cscribed here
i a careful analysis of seating and positioning needs of the
client. The irterface evaluation de:icribed in this section is
based n the assumption that the client is properly positioned
and seated. Trefler ot al. (1978) present a goneral approach
to this problem. |

The first step is the determinafion of appropriate control

sites. We define a control site as an anatomic site with which
. ‘
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the oo son demonstrates purposetul movement (Barker and Cook,
9¥il)y. The degree to which o person can carry out this purpose-
full movement s termed the controllability of the site. Sites
with the greatest controllability are preferred. Thus, the first
step in an interface evaluation is to rank the person”s anatomic
Sttenoin terme of controllability

Since the interacticn between the person and dévice in-
volves relatively tine manipulative contrcl for‘éaximum n, we
can decive a hierarchy of anatowic sités servihg this function.
Table 0 chows this hierarchy. The hand and findeks are favored
because they are typically used for manipulative tasks. If the
hand 16 not controllable, then the use of the head as an
interface site is preferred. Using attachments such as iight
beams, light detectors or mechanical pointers (handheld sticks or
head wands) , it is possible to obtain relatively fine resolution
and good range. For some individuals fine control of the foot is
possible. This is less desirable than the hand or head because of
difficulties of interfacing to the foot (especially if the toes
must be exposed such as for use of a keyboard). The use of the
foot also requires constant visual monitoring to insure that
proper selections are made, where as the hand and head do not.
The use of the arm and/or leg is less desireable because thew
represent "naturally" gross movements conrrolled by large muscle
groups. For this reason they are ranked as the least desireable
for manipulative functions.

In the case of neuromuscular disability, this hierarchy

must be applied with care. For examp' e, reflexive behaviors



may Impede controlled mcvements. Also, in the case of some
disabilities such as cerebral palsy, there 1s great variation
among clients in terms of the sites that are most easily and
functionally controlled. In clinical settings, however, this
hierarchy has been shown to provide a useful initial screening
in determining a desirable control site for interfacing.

Given a set of possible control sites, preterably rank
ordered as to desirability, we must determine the manner in
which they can be used; i.e., which interfaces are usable by
the selected anatomic sites. The selection process involves a
hierarchy of interfaces which follows Table 1. The most
desirable interface is that which has the largest inpu domain
size (largest n). The size of n can be obtained from measures
of range and resolution of the anatomic site as well as from use
of interfaces. 1In general, this will not result in a single
choice of an interface. 1In comparing inﬁerfaces with the same
size input domain (e.g. a group of single switches with n=1),
the major criteria is user preference. It is possible to pro-
vide choices, however, based on activation method (force and
inovement) and sensory feedback provided. The activation me thod
is directly related to long-term fatigue and sensory feedback is
directly related to speed and accuracy. All other factors being
equal, we recommend that interfaces which maximize feedback (of
all three types) be chosen. It is also desireable to select
several alternative interfaces for each anatomic site since the
first choice may not function well when connected to the cont-

roller.



Another major concern is the location of the interface
within the workspace. Some interfaces (e.g. single switches)
are more flexible than others in this regard. 1In order for an
interface to be considered as a viable "candidate" for a dgiven
client, it must be capable of being located in an easily
accessible location. As obvious as it sounds; this principle is
often violated. For example, the examiner testing interfaceé
with a client will often hold tke interface in nis/her nand.
This allows for locations that may not be achievable with a per-
manently mounted interface. There may also be unnoticed compen-
sation for poor client performance, such as slight movements of
the switch to help with activarcion.

Having determined a set of control sites and correspending
interfaces, it is necessary to quantitatively compare them
with each other in order to determine the "best" interface/
control site combination.

Assessment Methods and Materials

The assessment procedures and materials described in this
section are based on the foregoing general concepts. Each
aspect of the interface characteristics, the hierarchies for
anatomic site, size of input domain and the requirements for
lpositioning and mounting of the interface are included in these
methods. The forms used fcr data collection in our assessments
are av ilable for a small fee upon request.

Determination of Controllable Anatomic Sites

The determination of an anatomic site ‘s based on

functional tasks performed by the client. Functional tasks



are chosen because they are often more meaningful to the client
than purely physical measures such as range of joint motion. We
have also tound that it is casi2r to select interfacés based on
functional measures tihan to extrapolate from physical parameters
measured in isolaton.

Materials. Arm range within the workspace is determined
using a sheet of cardhoard on which 9 squares have been drawn.
Figure 2 illustrates this sheet and gives the dimensions that we
have found useful. Squares are used rather than dots in order t
allow for a gross determination of resolution at each of the 9
lhrcations Head range is measured using a protractor that is
placed under the chin or beside tihe head, and the number of
degrees of neck rotation and flexion are recorded.

Basic hand function is observed using the "grasp module"
shown in Figure 3. A total of seven grasps are include” each
of which is related to the control of specific types of
interfaces. The grasps are evaluated using standard objects such
as a small bead (;ip)} a dowell (palmer and two finger), a
rubber ball (spherical), a note card (lateral), a 4 cm. diameter
tube (cylindrical arnd tee) and a single doorbell-type button
(press). These grasps were modified from those reported by
(Aitken, et al.,1960). Arm, knee and jaw motion is determined by
having the c.ient perform the tasks listed in Table 3.

Methods. Arm range is determined by asking the client to
touch each of tne cotners of each of the squares on the "range
sheet". Both the right and left hand/arm are evaluated. Data

recorded include furthest reach, closest reach and maximum left
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and right reach. These numbers, together with a subjective
determination of the difficulty of the task for the client, give
an indication of the size of the client;s useable workspace. An
important consideraton is the relative time spent by the client
in moving from rest position to the square (tracking time), and
the time requiced to move from one corner of the square to
another (select time). A subjective determination of whether
there is a large difference between these two times is also
recovrded. If hand/arm movement is not well controlled and
fcot/leg movement is, then a similar task is performed using a
smaller range sheet for the foot.

Gross arm movement is evaluated by having the client
perform the tasks outlined in Table 3. If possible, the client
performs these tasks with both' the left and right arm. Three
types of movement are evaluateﬁ; The examiner‘indicates whether
the client can initiate, control ard terminate each of the
required tasks. Reflexive behaviors that interfer with the
tasks are also recorded. ;

If armt and hand function are not well controlled, then the
funcﬁional tests of knee and jaw movement: are also performed
(see Table 3). Further testina of neck function (head move-
ment) is also carried out. Neck rotation, flexion and lateral
fiexion are evaluated. Data relating to head restraints that
might interfere with switch placement are also recorded. At the
completibn of this phase of testing the first,second, and third

most suitable anatomic sites are listed.
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Selection of Appropriate Interfaces

FFor any given anatomic site, the choice of an interfuce is
determined by several factors. The commercial availability of
interface types is not a limitation with currently available
switches. Therefore we apply the criteria of maximizing the
number of signals avaialable from the interface (maximize n)
and maximizing senséry feedback from the interface. Range and
functional measures from the previous phase of the assessment
are also used in determining an initial selection of interfaces.

Materials. For this phase of the assessment we use
standard keyboards and switches available commercially. We use a
standard electric typewriter (IBM Selectric), and a microcomput-
er (e.g. Apple II or TRS-80) for evaluating performance with
large keyboards. Fof small numeric keyboards, we have connected
a small keyboard to a single numeric display (Figure 4 ). Sup-
Pliers of switches and other evaluation devices are listed in the
Appendix.

. Feedback is, as we have sfated, very important. We use
simple lights and tones 1o provide feedback to,the client during
interface testing. For small children switch-operated electric
toys may be used for feedback also. For the large keyboards,
letters appearing on a piece of paper or on a video screen
provice the necessary feedback. We do not use communication or
control systems with the interfaces at this stage of the
assessment because the operational requirements of the device
may be confusing to the user and the results may be mislezZ2ing.

©

Methods . We have developed two testing "modules" for eval-
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vating interfaces. One of these is used with the arm or leqg and
is referred to as a "limb module", and the other is a "head
modale". In either case, the basic criteria of maximizing the
number of independent selections (n) is applied and interfaces
with large n such as keyboards ar¢ used first, if such use is
within the capabilities of the client. This is followed by
the use of switched joysticks, single switches and finally
switch arrays (e.g. slot switches). Single switch use preceeds
switch arrray testing because we can make up switch arrays
consisting of switches that were successful when used singly.
For single switch evaluation we first use those that
provide the most feedback and sequentially move to those
requiring less activation force, while providing less feedback.
We have listed one possible ranking of switches based on these
criteria in 'fable 4. At this stage of the assessment it is also
necessary to determine how the anatomic site will be used to
activate the interface. For keyboards this may include the
addition of a keyguard, the use of a stick or head wand rather
than the finger for pressing the keys, etc. The location of the
keyboard relative to the user”s midline is also important in
terms of achieving the "best" performance. For single switches
and joysticks the way in which the anatomic site is used may
vary greatly. For example, joysticks may be controlled with the
hand in a spherical or cylindrical grasp or by pushing the joy-
stick with any surface of the hand or arm. A single switch
activated with the heac may use jaw movement, neck flexion,

neck rotation, etc. Hand control of a switch can be via the

10}
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lateral movement of the entire arm, flexion of the finger..,
clbow tlexion and extension, ote.  These should all be evaluated
prior to deciding on one method.  The criteria of using muscles
that normally are used for fine rather than gross movement
whenever poussible should be followed. The most reliable method
of evaluating which site is best of which method f using a site
is easiest and most effective ie to ask the client. Cliencs
often have a good idea of which movements are cacist for them.

If hand function is well controlled for either a keyboard
(largye or small) or single switches or arrays, we dc not test
other anatomic sites. If hand function is essent. 2ally normal,
we will generally not move beyond keyboard use since individuals
who can use large keyboards can generally use single switches of
almost ary type. This generalization should he applied with
caution, however, since there may be cases in which single
switch use does not follow from keybbard use.

The outcome of this phase of the assessment is a set of
anatomic site/interface combinations. The finel stage is de-
signed to determine which combina%*ion will be the most
effective.

Comparative Testing of Interfaces

Once an anatomic site has been chosen and candidate
interfaces usable by that site have been selected, it 1is
necessary to make quantitative measures that allow comparison of
the interface choices for any given site. ﬁé use a process of
competetive interfacing (Buekelman, 1980). 1In this process

we measure parameters that relate to the overall usefulness
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of the anterface,  Note that thig testing takes place after
the client has haa an opportunity to Lecome familiar with the
interface in the preceeding step.
Speed of Response

One way of quantifying interface cffectiveness is to t ime
the clent”s response in two ways. Tracking time is measured as
the time from the person’s rest position to the successful acti-
vation of the interface. Some clients may have a great deal of
ditficulty in getting to an interface, but they may be able to
easily &o]ect between two switches once they have positioned
their arm (for examplef near the switches. For this reason we
also measure selection time, the time required to move between
two interfaces located close together. [or example, a client
may be asked to type two or three characters on a keyboard. 1If
the time to carry out this task is less than two or three times
longer than the time to type one character from a .rest position,
then the @racking time is a significant factor, and this must be
taken into account in the final positioning and mouﬁting of the
interface. On the other hand, if the time to select hultiple
keys is not significantly greater than the time to select one
key, then either the client has no tracking probléms or the
overall performance (tracking and selection times) -is poor. Only
observation can distinquish betwéen these two choices. By usiné\
a format similar to that !;own in Table 5, it is possible to
determine tracking and selection times for various positions of
the keys on a standard keyboard. The testing is set up so that

the client is required to press keys located at the extremes and
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abt the center of the keyboard, to press both single keys, and
asoveral keys in a predetermined sequence, and to press keys
located in close proximity to cach other. By reviewing the
times obtained in diffferent locations and with different
sequences of keys it is pogsible tn separate factors such as
keyboard placement, tracking vs. selection time and reso]utioqj
We uﬁo a similar approach for the smaller numeric keyboard shéwn
in Fiqﬁro 4. The tasks described in Table 5 are uned to obtain
the same . information as for the large keyboard. For joystick
usc, we time the responses in each of the four directions using
verbal commands to indicate which position is to be selected.

Single switch use is tested by measuring the time to activa-
tion from both a resting position (tracking time) and fromva
position with the control site located near the interface
(selection time). Several trials are run with each interface. If
the client has sufficient force available to depress all
switches, then the switches are presented in the order shown in
Table 4.. This provides maximum sensory feedback for the
switches chosen. If the client has insufficient force for all
switches, then we move down this list until a suitable inteéfacé
is found.

At each stage it is important to get the client”s subjective
feedback regarding the difficulty of the task and his/her
preference for one switdh over another. If the client’s
range is sufficient, we repeat this task with arrays of switches

made up of those that were most effective (i.e.; fu- .v) when

used singly. The same time measures are taken here with the
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Wdition of selection times between the individual elements of
the switeh array.
Accuracy ol Response

A sccond quantitative measure is accuracy of response.

This typically involves a determination ol the number and type
of errors made by the client during the tasks described in

Table 5. For keyboard use all false entries are noted. A raw
me. sure of accuracy can be determined from the total number of
errors made. Using these data it is also possible to calculate
corrected rates. The type of errors made can also provide
valuable information. For example, if a client makes erronenus
entries with a keyboard and all the errors are the result of
pressing keys located near the desired key, then the problem is
most likely one of insufficient motor control. To maximize

per formance, we use keyguards, poinitng sticks, etc. as
determined from the interface selection step. If, on the other
hand, the errors ace random, then the possibility exists that
the client did not understand the task, that the client does not
have sufficient number and/or letter recognition skills, that
the client has visual perception problems or that the motor task
is totally inappropriate for that client. Additional testing can
distinguish between these possibilities.

For single switch testing, poor accuaracy is often related
to possible problems in client positioning, size of the switch,
sensory feedback provided, and location of the switch within the
workspace. We ask the client to turn a switch ON and hold it

ON, and then we¢ ask that they turn it OFF. This provides a crude

i
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measur e ol responte and also determines the client’s
ability to maintain a response, a reqguirement for selection or
movement of o light or cursor in Some dovices. For switch arrayd
and joystick:s, 1esponse crros may be interpreted in a manner an-
alogous to that used in the keyboard evaluation.
Fatigue

An important aspect of interface operation is that the in-
Lot face must usually be used continuously to make selections.
the degree to which an interface causes fatigue is thus of great
importance.  One measure of this variable is a comparicon of
tracking and selection times from the beginning of an assess-
ment session with those at the end of the session. Another is
the subjective evaluation of the amount of ef fort expended by
the client. Finally, the client”s opinion regarding the ease of
use of a given interface and a comparison bhetween different
interfaces provides some measure of the likelyhood that an
interface will be useable on a day-to-day basis.

Repeatibility

This is a measure of the degree to which performance is
maintained over time. 1t is, of course, related to speed
accuracy, and fatiqgue, but it is also a significant variable in
itself. It is necessary to decide what factors are responsible
for lack of repecatibility. 1In some cases repeatibility can be
improved by changing the position or location of the interface.
In others it can be improved by substituting an interface that
provides more sensory Zeedback. One measure of this parameter

is to compare speed and accuracy data from the the beginning of
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AN ansesonent sesaion with those data obtained at the end ot the
Sale sension.,
summary

The outcome of these tests, which are performed for cach
anatomic site determined to be potentialy ugeful, 18 a set of
intertaces tnat are deemed useful to that client. We recommend,
eapecially with single switches, that more than one interface
be specitied and that they be rank ordered. We sometimes find
that the "best" interface as determined by this evaluation is
not functional when coupled to a final system. If alternatives
are available, the likelyhood of finding a functional system for
the client is greatly improved. It is also very important to
document any positioning and mounting hardware used for the
final testing. This will alluw for exact replication of the
location upon delivery of a final communication or control
system,

Case Examples

In order to illustrate the principles described in the
preceeding sections, we will discuss several cases based on
over 175 clients with whom we have used these methods.

Case 1 .

Barbara is a 27 year old female with severe athetoid cere-
bral palsy. Prior to her evaluation, she used her left thumb to
point to a letter board. She drives a powered wheelchair using
a joystick controlled with her left hand.

The optimal control site was identified as her left hand.

With this hand she uses a cylindrical grasp to hold a pencil.
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This grip is most functional with her forearm in a pronated
position. With her left arm/hand, her furthest reach is 40.6 cm
(16 e closest reach is 0 (against her body). The left
maximum distance is 50.8 cm (20 ™), and right maximum is 15.25
cm (6").

Barbara was evaluated on an electric typewriter with a
keyguard. She was unable éo accurately press the keys without
the keyguard. She strikes the keys with a pencil held in her
left hand, with her forearm at neutral, and her elbow
extended. She prefers to have the typewriter placed at her
left side. 1In this location, she is fairly accurate but the
rate of seiection is slow. There is also a problem with the
pencil catching under the kéyguard.

She was next evaluated on an expanded keyboard that is
operated by sliding a magnetic handpiece over the desired entry
and holding that position until a selection isAmade.' She was
able to hold the handpiece with a hook-type grasp with her fore-
arm fully pronated. This position was moré stable than that
used with the typewriter. Holdiﬁg thé handpiece continuously on
the surface of the device also added support and increased
control.

Oon matched tasks using the ﬁypewriter and enlarged
keyboard, her response rates were 3.86 sec/entry for the type-
writer and 3.47 sec/entry for the enlarged keyboard. There were
no false entries with either keyboard. The close times were
impressive since Barbara had no exprience with the large

keyboard prior to the evaluation, but she had used an electric

a
b3
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typewriter extensively. The final interface recommendation was
the enlargeu keyboard because of the greater control and reduced

effort necessary to operate it.

Mike 1is a 21 year old male with severe spastic cerebral
palsy. lle has understandable but dysarthric speech, and he uses
his feet to propel a manual wheelchair. He was referred for the
recommendation of a writing system for use in his college
classes. Use of his arms and hands is very limited. He uses
his left large toe for typing, and occassionally uses a head
wand for painting.

Evaluation of hand function showed poor tee, spherical,
two-finger, and press grasps with his right hand. He was unable
to voluntarily release all but the tee grasp. He was unable to
use any grasps with his left hand. Head range was measured as
90 degress rotation left and right, 90 degrees up and 30 degrees
down and 80 degrees left 'and 45 degrees right tilt.

~ Based on this evalaution and his previous use of foot
control, the foot/toe was selected for furéher testing with the
head as an alternative site. ‘Using a range sheet similar to
that shown in Figure 2, we determined that Mike could reach
objects in an area 8.3 cm (3.25 ") in back of his rest position,
42‘cm (16.5'") to the left and right with his left foot. Using
a typewriter keyboard without a guard, he had no errors and each
selection was completed in less than one second. The small |
numeric keyboard (Figure 4) was also us;d with each selection

completed in less than one second. Two errors were made and



both were inadvertent pressing of adjacent keys. A switched 4
positién joystick was positioned 30 cm in front of his wheel-
chair and he was able to select any one of the four positons in
less than one second. All errors were in the forward direction,
and it was determined that this was due to an obstruction by the
wheelchair leg rest.

S5ingle swi.ches were also used with his left foot. He pre-
ferred the tread switch used either singly or in an array of
three. An array of five tread switches in a slot.configuration
caused problems in reaching the extremes of the array. Less
desireable alternatives were the rocker switch (difficulty in
hitting only one side) and touch (too little feedback).

Because Mike had previously used his head for some tasks,
this site was also investigated. Based on his previous exp-
erience, he did not want to use a head wand for keyboard selec-
tions. He was able to use a joystick with his chin, but he
found that it was more difficult than using his foot for the
same task. A rocker switch was t{ied Withfjawmmovement, but
this too was determined to_be much more difficult than foot
control. Finally, leaf switches were positioned at each side of
his head. Although he could easily contfol these he again
preferred use of his foot.

The final recommendation was for foot control of an inter-
face. 1Interfaces chosen were large keyboard, small keyboard,
joystick and three switch array, in that order.
case 3

Susan is a 17 year old female with severe spastic cerebral
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palsy. She has no speech and uses eye gaze (left = yes, right =
no) for communication in a question and answer mode.

She could not accomplish any.of the grasps with her right
hand, but all wére possible with her left. None of the grasps
were rated as "good" however. Her range with her left hand is
46 cm (18") forward and 15 cm (6") to the left . She could not
cross her midline with this hand. Head movement was 60 degrees
left and right, 8 degrees up (the wheelchair head restraint
preveﬁted more movement in this direction) and 15 degrees down.

Susan could not use any keyboards or single swltches with
either hand due to the lack of functional grasps and random hand
and arm movement. The use of the chin as a control site was pre-
cluded because her rest positon for her chin was on her chest.
One tread switch was mounted to her wheelchair on each side bf'
he -~ ead. Using a light as feedback, she was able to select
either switch rapidly and accurately. She required 1.6 sec per
selection with no false ON or OFF responses. Susan reported
that this arrangement was exteremely easy for her to use. Pad
and touch switches were alsq tried, but her performance was much
worse than with the tread switch, probably dde to the greater
feedback from this latter switch.

The final recommendation was for the ﬁead as an anatomic
site. Tread switches, or others with simiiar feedback were
recommended with mounting at each side of her head.

Case 4

Eric is a 17 year old male with severe spastic cerebral

palsy. He has no intelligible speech, and he was using a DUFCO
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‘Matrix communicator prior to our evaluation. He used either a
hand joystick or foot pedal to control the Matrix, and also used
eye movement for yes and no. He propels himself in his manual
wheelchair by pushing with his feet.

Eric had some control of his right hand, but he was unable
to perform any of th: grasps. His left hand function is very
limited, but he had weak cylindrical, palmar, and spherical
grasps. He could voluntarily release only the spherical grasp.

Using his L‘eft ‘hand, the maximum reach was 43 cm (17") 1in
front and 24 cm (9.5") to the left of midline. He cquld not
reach locations closer than 29 cm (11.5"}). ﬁis range was entire-
ly restriced to the left of midline. Similar results were
obtained, with the right hand but his range was slightly less
and the effort required was much greater. Head range left and
right (rotation) was 60 degrees. He could move up 60 degrees ~
and down 30 degrees.

Our evaluation of Eric”s hand function shcwed that no
keyboard use was possible. He used thé heel of his right or
.eft hand to depress a tread switch. This required_a great deal
of effort and was very slow (especially tracking time). Similaf
results were obtained using pad and leaf switches. 1In the later
case he required an average of 13 seconds to activate the leaf
switch with a sweeping lateral motion.

Since the results from the hand evaluation were not
promising, we also investigated head control. A light pointer
was placed on Eric’é head and he was asked to péint to various

squares on his Matrix communicator using it. He did this easily
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with approximat]ey 3.5_second§ per selection. Using the hand
joystick with which he was more familiar, his tracking time was
60 to 90 seconds per selectior, an. he was quite inaccurate. He
also expressed a preference for the light pointer because it was
easlier to use and required -~uch less overall concentration and
effort.

Because he had previously used foot switches we also
irvestigated the usc of this site. With two tread switches and
a two light box as feedback, Eric had an average response time
of 6.21 seconds per selection. He indicated, however, that he
prceferred the light pointer to the foot switches.

‘The final recommendation was for the head as first choice
and the foot as ser.ond choice for control sites. The light
pointer was recomhended as an interface with foot operated
switches as the second choice.

Case 5

Bret is a six year old male with severe athetoid and spastic
cerebral palsy. He speaks Spanish and English in the home, but
it is only intelligible to those who work closely with him. He
was referred for the development of a communication systém for
use in the classroom and at home. He is just beginning a readf:g
program'in a "regquie." kindergarten class.

With his left hand he ~ .)d use cylindrical, two finger,
spherical and lateral grasps. W:th his right hand he
accomplished the cylindrical, press, two finger, sperical and
lateral grasps. He was able to flex his wrists, but he zould

not extend them. His range was determined to be 22 X 14 inches
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with each hand, but he zould not cross midline.

Bret used a small keyboard (Figure 4) with his left hand.

He was unable to press individual keys, and he used his entire
fist for this task. A four position switched joystick was used
with his left hand. He was able to move it in all four dir-
ections with an average activation time of 6 seconds. Single
tread, leaf and rocker switches were used with his left hand. He
was fastest (2 seconds to turn on, 1 second to turn off) with the
leaf switch, and slowest (3 seconds on, 2 seconds off) with the
tread switch. Two switch arrays were aiso tried. Again, his
fastest and most accurate responses were with the leaf switches.
These were mountedﬂon a bar positionéd across the front of his
wheelchair. He acélvated them with the die of his hand in a
lateral arm movement. A five position tread slot switch was also
used. Bret Qas able to activate all five switches, but he used
both hands rathér than cross midline.

Since all the switch arraysband single switches require
sequential input (scanning) ond are therefore reiatively slow, e
éléo investigated his use of a head mounted light beam. He was
able to use this very effectivly, locating the light heam on a
series of one inch targets. He also was able to turn on a light
activated toy using the light beam.

our final recommendation was for leaf switches for a scanning
"system and the light beam for direct selection.
Discussion

These cases were chosen to illustrate the techniques em-

ployed for different anatomic control sites. They all follow

114'



27

the same bacsic fornat,but there are some significant differences
which are important to note. 1In case 1, the client had previous
cxperience with a typewriter, but she needad a system with more
rapability. Thus, even thocugh the tracking and selection times
were very similar for the standard and enlarged keyboards, the
system requiring less effort and more potential for communica-
tion (the enlarged keybhoard device) was chcsen.Since hand
control was very functional, other anatomic sites were not
investigatad.

In cese Z, it appeared from the beginning that the
foot wes the best site. However, we always perform at least the
functional tesuts regardless cf what the client”s perception of
.his/her skills is.. We do this because we have often had
client”s whose physical abilities, at least for the task of
controlling an electronic device, were much better than they
thought. 1In case three, it was also obvious that hand function
was limited, but the positioning of the client made i£ very
difficult to interface to her head. 1In the final system, the
two switches are mountéd to a plastic plate that is positioned
on her chest. Since she is very hypotonic arnd slides down in
her chair rapidly, this allows the switchesAto maintain their
relationship to her head in all sitting postions. An important
aspect of case 4 is that even though one site (hand) wasdbeing
used and judged to be the "best" available, systematic evalua-
tion led to the choice of an alternative (head) that provided
greatly improved performance. The utility of alternative recom-

mendations is also illustrated by this case. The light pointer,
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the same bas.c format,but there are some significant differences
whiclh are important to note. 1n cace 1, the client had previous
experience with a typewriter, but she needed a system with more
capability. Thus, even though the tracking and selection times
were very similar for the standard and enlarged keyboards, the
svetem requiring less effort and more potential for communica-
tion (the enlarged keyboard device) was chosen. Since hand
control was very functional, othér anatomic sites were not
investigated.

In case 2, it appeared f:om the beginning that the
foot was the best site. However, we always perform at least the
functional tests regardless of what the client”s perception of
his/her skills is. wWe do this because we have of ten had
clienf's whose physical abilities, at least for the task of
controlling an electronic device, were much better than they
thouyght. In case three, it was also obvious that hand function
was limited, but the positioning of the client made it very
difficult to interface to her head. 1In the final system, the
two switches are mounted to a plastic plate that is positioned
on her chest. Since she is very hypotonic and sliQes down in
her chair rapidly, this allows the switches to maintain their
relationship to her head in all sitting postions. An importagt
aspect of case 4 is that even though one site (hand) was being
used and judged to be the "best" available, systematic evalua-
tion led to the choice of an alternative (head) that provided
greatly improved performance. The utility of alternative recom=—

mendations is also illustrated by this case. The light pointer,
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while very functional in selecting items from an array, requires
an observer to be present. This client also needed to control a;
system more indcpendently to complete class assignments . Since
we had specified an alternative control site and interface
types, this was sccomplishedd usini a pedal switch with the
foot. Case 5 illustraﬁes the use of these methods for yodng
children. The procedures are very similar, but often the form
of feedback (e.g. the light activated toy) is altered.
Conclusions |

The intefface assessment described here is only one part of
a total assessment battery (Coleman, et al., 1580). Following
the determination of a ranked ordering of interface/control site
combinations, additional information must be collected to insure
that thé client will in fact be able‘to use the interface to
control the desired device. For example, the cognitive demands
and eye tracking skills required for.:ou/column scanning may be
too great for a some clients. 1In that case he or she would be
unable o use a scanning communication system even though
several \single switch interfaces have been' found to be useable.
For communication systems cognitive and language testing must
also be done (Meyers and Ccleman ., 1982). 1In addition, it is
necessary to evaluate client performahce using actual systems
and to determine the characteristics of systems that are useful
to the client (Cook and Preszler, 1982). 1In this ph;se of the
assessement, "bottom line" measures of performance such as rate

of communication can be determined. This phase of the assessment

also requires a detailed knowledge of the characteristics of
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available systems. For this reason, we have carried out
evaluations of auygmentative communication systems (Cook, et al.,
1979; pDahlquist, et al., 1981; Cook, et al., 1982). Client goals
must also be carefully identified (Coleman and Preszler, 1982).
The interface assessment presented here does provide a log-

ical, systematic approach to the determination of a control
site/interface combination. This step must necessarily preceed
other phases of the assessment.
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The following manufacturers provide equipment useful for

ComEanx

Prentke-Romich
R.D. 2, Box 191
Shreve, OH 44676
(216) 567-2906

Zygo Industries
P. O. Box 1008
Portland, OR 97207
(503) 297-1724

120

inter face assessment using the methods described in this paper.

Products

Call signal (several types)

Toys modified for various
interaces

Trace multibox

Various control interfaces

Adaptive fixtures for
mounting interfaces

Call alarm

Switch set

Two choice light indicator

Various control interfaces
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Table 1. Range and Resolution Categories for Interfaces

Size of Input Range Resolution Types of
Domain Interfaces
n>10 - Large Fine Large Keyboard
n>10 Smaltl ne Small Alpha-
numer ic Keyboard
5<n<10 Small Fine Small Numeric
Keyboard
l<n<5 Small Gross Switch Arrays

(incl Jjoysticks)
n=1 Small Gross Sin«t le Switches

Note: n= the number of independent signals avaial from the
interface (see text). '

4
&

Table 2. A Hierarchy of Anatomic Control Sites

Site Desireability
Hand ) . Most

Head

Foot

Arm

Leg Least

Note: The ranking 1s based on manipulative ability typical of
the listed anatomic site (see text).




34
Table 3. Functional tasks used for assessing functional movements.

Left Right
ARM 1 C T 1 C T COMMENTS

Tasks: Tester places object
(cup, toy, etc.) at
person's midline 10"
from their body and
instructs. Reposition
if necessary and note.

- 1ift 6"

- extend by reaching

- rotate as if to pour
(put object in cup to be poured)

- rotate in the opposite
direction

- turn upright again

- move 6'' to the left

- move 6" to the right

- pull back

I f adequate arm and hand movement, omit the following tasks:

KNEE ! c T 1 C T COMMENTS

- ‘move knee to the left

- move knee to the right

JAW

- open

- close

MOUTH

- blow through a straw

- sip through a straw

122

Note: For each movement requested a + (present) or - (absent) is placed in the
appropriate column. Whether required movement can be initiated (1), con-
trolled (C) and terminated (T) is also recorded.
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Table 4. Hierarchy of Switches Based on Feedback
Provided by the Switch

Switch Rank Feedback Type Manufacturer
1 Most Tread A,B,C
2 Rocker A,B
3 Wobble B
4 Leaf C
5 . Touch C
6 Bulb . A,879

(puff/sip) e
7 Pad D
8 Contact D
(capacitive)
9 Mercury A
10 Eyebrow E
11 Least EMG A

Manufacturers:

A. DUFCO

B. Prentke-Romich

C. Zygo

D. Custom Made (no known manufacturer)
E. Trace Center ' ' oo

1. Rankings are based on the total amount of feedback
(visual, auditory, somatosensory) avaialble from the
switch (see text). '

2. Only single switches are listed. Switch arrays (e.g.,

slot switches) are generally made up of multiples of
the switches listed.
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Table 5. Data Form for Keyboard Performance Evaluation

Asked Response Time False Entries
' Guard No Guard Guard No Guard Guard No Guard

1 0
12 5
90 6
ZX 7
? 27
gh 35
fds 49
jkl 015
123 345 .
..2 536

Comments:

Notes:

1. The method of pressing the keys (e.g., finger, stick,
etc.) is also noted.

2. The location of the keyboard relative to the client”s
midline and the distance from the -body.are recorded. .
3. First column of "Asked" entry is used for alpha-
numeric keyboards and the second column is used for
numeric keyboards. ‘




Figure 1,

General purpose communication and/or control system components.

See text.
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Figure 2. Layout of testing sheet used for range measurement of hand and
foot. The foot sheet may aiso be used for small children with

limited réach.'_
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__Figure 3.. Grasps used to evaluate hand and finger function. The smal) squares are used to
indicate whether the client can execute the grasp and voluntarily release |t A :
subjective score (e.g., 1=good, 2= fair, 3=poor) may be used.
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Abstract

Non-speaking physically disabled individuals are making increasing usc of
augmentative systems to enhance their communication. This has made more
pressing the need for the professional to carefully assess these persons’
skills and abilities prior to recommending a particular augmentative system.
Among the abilities requiring assessment are those concerning cognitive and
language skills. An assessment battery for these skills was developed based
on competencies which underlie the productive use of augmenfatIVe communica-
tion systems. In the form of a decision (branching) structure, the test.
battery is designed to identify the most functional symbcl system, estimate
the level of sophistlcation with which the person can manipulate this symbol
system, and diagnose performance deficiencies which prevent the person from

using augmentative systems.
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Testing Non-0ral Individuals for Augmentative

Comnunication Systems: A Symbol System Assessment Model

Over the past several years professionals have become increasingly awarc
of alternative means to either substitute for specch or to augment ¢poken
language in individuals whose speech is not adequate to meet their communica-
tion needs (Harris & Vanderheiden, 1980). These individuals ordinarily have
cerebral palsy, have experienced brain trauma, or are diagnosed as having some
kind of neuromuscular disorder. Not only is the ability to speak impaired,
but such individuals typically display severc motor disabilities which may
interfere with alternative communication modes such as writing, t’ping, or
manual signing.

Recent conceptual and technical advances have creuted alternative ways to
allow non-speaking or limited speaking iraividuals to communicate. These
alternatives span a wide range of technical sophistication from paper-and-pen-
cil communication boards to microcomputer systems programmed with cus tomi zed
communication software packages. As a set, these alternatives are known as
augmentative cémmunication systems (ACSs).

The recommendation of an ACS for a particular person should take several
factors into consideration. It should be compatible with and take advantage of
the motor and sensory capabilities of the intended user. The system should
also incorporate those device features (e.g. word selection, printed out-put)
needed by the user to effectively communicate in *he designated environment (s).
Other important factors in matching an ACS to . nerson are that it accommodates
the cognitive skills and utilizes tht language abilities of the cahdidate opera-
tor. In order to effect an appropriate match of user and system, each of these

factors must undergo a comprehensive and relevant assessment. The present paper
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discusses a particular approach to the assessment of cognitive and language
abilities of non-speaking potential ACS users. This'procedure assumes that

the decision to uyse an augmentative system has already been made through the

use of some procedures such as those suggested by Shane and Bashir (1980) or
Chapman and Mille, (1980). 1t is an initial attempt at a systematic approach

to cvaluating the communication skills of an Individual who cannot speak, write,
use signs or make enough recognizable gestures to meet his/her communication
necds.

The assessment has been developed from experierce with non-oral individuals,
Those tests which have received the most wide-spread use are those in the lan-
guage assessment sections. Others have been used much less frequently. There
has not yet been any formal attempt to establish test reliability.

Overview of Assessment Model

Purgose

The purpose of the assessment model described her: is to define procedures
which will i»ad to the recommendation of a workable syribol system to meet the
communication needs of the user. These p}ocedures will define a symbol system
(standard orthography, Blissymbols or pictures) and a method for organizing it
in a manner which the client js capable of using. The assessment model also
contains a diagnostic element which evaiuates some cognitive skills we presently
believe contribute to successful testing for and utilization of an ACS.

The assessment model does not define content a.d this must be determined
tnrough other means. It is important to note that the results of this procedure

.
will produce a workable system but will not define the eventual limits of the

user. For example, if the user is capable of communicating at the picture level,

goals might be set to work toward s symbol system such as Bliss or standard
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orthography depending on the clients age, previous training and communication
needs. The model was not designed to plan training sgeps but might be used
to provide some general directions for training.

The model was designed so that the assessment results carn be directly
applied to the recommendation of an ACS. The assessment battery is essentially
criterion or task-=driven; each separate test purports to measure a cognitlve
or language skill that appears to be involved in using an ACS to communicate.
The assessment model consists of four assessﬁent batteries: Preliminary Skills
Analysis, Communication Skills Diagnosis, Language Assessment-Orthography, and
Language Assessment-Bliss/Pictographic. ,Each of these is in the form of a flow
diagram containing choices to be made, instructions on how té proceed and sub-
batteries containing specific assessment tools, such as tests evaluating the
client's ability to identify items, answer questions, use expressive language,
spell, read and so on. Tests for“each skill were either borrowed from existing
instructions or, more typically, de;eloped by our research team.

Prerequisites to Testing

The assessment model assumes that the tester has some familiarity with the
individual to be assessed. In the present research project, this familiarity
is gained through an initial assessment. The assessment usually involves an
interview with the client and whenever possible, the client's parents, teachers,
therapists, caretakers or any significant others. In addition, a brief examina-
tion and observation of the client's physical and communication abilities is
helpful (Coleman, Cook & Meyers, 1980) .

Initial information should enable the tester to determine if thexglient
has appropriate skills to enter the assessment flow. This is mainly determined

by whether the client can intentionally indicate wants or needs. [f such a
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response ¢an be made then he/ohe enters the beginning of the assessment (low,
If the porson cannot make such a response then a prcinnguagc assessment |s
appropriate. |f after entering the decision flow it is found to be Inappro-
priate, the flow leads back to the prelanguage assessment.  The prelanguage
assessment Wl ll not be dealt with In this paper.

Information obtained during the screening should Include such things as
the type of disability, the body part over which the client has the most rell-
able control, the client's range for pointi&g oI’ reaching, the dominant side of
the body, any auditory or visual acuity or perceptual problems, any memory
problems, approximate attention span and topics of particular interest to the
client. This information allows the tester to plan the testing procedures so
that the client's responses are affected as little as possible by factors such
as physical or sensory difficulty, loss of attention, fatique and so on.

The tester also reeds to tap what is already known about the client's cog~-
nitive and language.abilities: spelling, reading, word-based receptive grammar,
receptive picture vocabulary and functional Bliss vocabulary. |[|f these abilities
have already bren tested, questions on the flow concerning these abilities are
ansviered and t:e tester proceeds with the flow as appropriate,.

It should be noted that in some cases an initial assessment will provide
adequate information and a full assessment will be unnecessary. This is particu-
larly true of high functioning Individuals who have already been tested using
stanuardized materials, the results of which can form a foundation for establish-
ing the language content of a system.

. The criteria on which testing decisions are based is specified in all but
four instances in the assessment model. These are decisions that pertain to

spelling, reading, Bliss vocabulary and receptive picture grammar. The exact
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level has not been specified because it may vary depending upon the communica-
tion goal and the research team has not yet determined minimi~ or optimum levels.
One level of spelling might be acceptable for communication with the family and
fémiliars, another level might be necessary for school, and still another for

o

strangers. The family might accept and understand phonetically spelled words 05/"
be able to anticipate the intended message from a few letters while a stranger
would not. A ;mal] reading vocabulary might serve one person very well while
another might require pictures in éddition to words in order to have a large
enough vocabulary to express what he or she wants to say, and so on.

The following rationale are suggested for vocabulary organization. |f the
user has limited range and/or slow movements when selectihg items, the most
frequengly used items should be placed in the most readily accessib]erargas on
the array. |f the person reads and/or understands grammatical catego;ies, the
items may be arranged in grammatical categories and in alphabetiéa] order within
categories or grammatical categories may be ignored and all items arranged in

: LY
alphabetical order. This may depend on user wishes or training goals. Teachers
working on the development of grammatical cateyories or alphaBeticaIvarrangement
may want to usc these as teaching strategies. If the user does not “understand
any of these, but can organize items into cognitive groupings, then_items like

___clothing,. food, etc. may_ all_be placed in one_ area for easy learning and access. _
. ‘ . . -
Assessment Batteries

Prelinminary Skills Analysis

The primary purpose of the Preliminary Skills Analysis is to determine if
the individual possesses the skills necessary for further language testing. The
minimal skills needed for testing are those used in an item identification task.

In such a task the tester asks the person to indicate which picture in an array

13
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represents the concept spoken by the tester (e.g., ''Show me T.V."). Such a task,
involving following verbal requests and selecting responses from an array of
stimuli éé well as several other skills, is exemplary of many of the tests in
the two Language Assessment batteries. Thus, the individual must demonstrate a
minimal level of performance in order to branch into the actual Language Assess-
ment .
A decision structure for the Preliminary Skills‘AnaIysis is shown in Fig. 1.
The initial decision in the structure reéis on whether the person can answer
questions by selecting items from a '"large' array (e.g., 20) of alternatives.
This ability presupposes all the skills required for the jtem identification task.
It also demonstrates that the person has tHe potential to communicate in a
functional manner. The information to answer this questioq should be acquired
in the screening results. Ability to perform this type of task indicates that
the tester should go to the Orthographic;Language Assessment portion of the
assessment flow whereas lack of success indicates that the tester should make an
inquiry regarding the ability to-answer‘questiéns from a ''small" (e.g., four) array.
Use of a small array may severely hamper'the efficiency of communication but
nevertheless permits communication to take pfaceJ Thus, an affirmativ; response
_ to the qdéstion leads to the Orthographic-Language AsSessmént flow, while a
negatfve (or uncertain) response indicates a continuation of the PreITminéry o

Skills Analysis.

The first test administered in this battery is an item identification task.
tn this and other tests in the Preliminary Skills Analysis, the symbol system

used is pictures. We use Peabody Articulation Deck Cards (Smith, Smith, Dunn &
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Horton, 1975) because many of the testing materials contained in the entire
battery are similar to the Peabody cards. It is therefore important that the
examinee be able to manipulate this type of symbol system. |f the person can

use a mofe "powerful'' symbol system such as Blissymbols or can spell or read,

a positive response to the initial questions in the battery is virtually assured.
The tester would then proceed to Language Assessment.

The initial item identification test presents individuals with a series of
four-item arrays. An array size of four was chosen because later materials‘are
based on tests which use an array of three or four items. In the item identifi-
cation task the tester names each picture as it is displayed to register agreement
on the name by the examinee. The person is then requested to indicate which of
the pictures corresponds to the concept spoken by the tester. Since this is not
a picture vocabulary test, ;he examinee is welcome to use any legitimate means
to accomplish the identification task. Rapidly memorizing the name of an unknown
picture, for example, is an acceptible means of performing this task. With less

than 50% correct responses, serious questions arise regarding the presence of

skills underlying the task. Tﬁerefore, such individuals would be branched to the
Communication Skills Diagnosis, in whicﬁ these underlying skills are systemati-
cally examined. With 50% to 75% correct responses on the item identification
task, individuals would advance to a task of answering questions, which will be
discussed below. '

Having achieved an item identification score exceeding 75%, a ''large'' array
item»identi%ication task is administered; the array here is comprised of 20

) -
stimulus items. This test is done to determ}ne if the person can work with an

array larger than the four item array required to take the other tests. Although

[
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most later testing is not aflfected by performance here, valuable information is

~gained toward the eventual recommendaticn of an ACS. For example, a person who

can identify a total of 16 pictures may require four separate mini-language
bpards if he or she cannot use arrays consisting of more than four items. On the
other hand, the ability to work with larger arrays would suggest, if é language
board was the recommended ACS, that a single board containing all 16 could be
used. .

As can be seen from Fig. 1, whether or not the large array item identifica-
tion test is successful, the person will be tested on the ability to answer
questions. With less than 25% corréct‘on the large array item identification
task, individuals will try to answer questions from sméll arrays; with more than
25% correct, a large array will be used.

The answering questions test uses only those pictures correctly identified
in the previous task. Thus, disallowing for chance, th& examinee presumably
knows each of the stimuli in the array. Questions are phrased in the direcf and
conditional modes. An example of the formérvis, ""What do you brush your teeth
with?''; an example of the latter is, "What woulq you point.to if you were
hungry?"

Performance on this test in no way alters the course of the language assess-

ment. It does, however, provide some indication of how effective communication

may be. Care-takers frequently need answers to questions in order to meet the

-

needs of non-oral individuals. Relatively poor performance suggests that a more

elaborate and extensive training regime should probably be planned.

'

Communication Skills Diagnosis

A client whose assessment is branched to the Communication Skills Diagnosis

battery was unable to identify pictures from a four stimulus array based on audi-
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from the tester- This means that the person lacked the necessary

tr

skt . v participate in the tests in the language assessment. There are at
least four possible independent reasons for such a failure: the array may have
been too large; the person may have difficulty processing auditory input;‘the
person may have short-term memory deficit; the person may lack the concepthal
foundations to understand the nature.of the task. The diagnostic sub-battery
attempts to disambiQQate these alternative explanations. |If a particular defi-
ciency can be fdenti%ied, intervention in the form of classréom instruction.and/

or language therapy may be used to train that skill. This sub-battery is pre-

sented in Fig. 2. .

Insert Fig. 2 about here

Array Size

The first variable examinéd in the sub-battefy is the size of the arfay from
which the person is asked to select.' On the poséibility that four alternatives
is too large a set, the number of stimuli in the array is reducéd to two. As
may be seen in Fig. 2, auditory iﬁput is still used. Thus, ;hé form of the item

identification task is the same as that used in the Preliminary Skills Analysis.

If performance exceeds chance on this test, the deffciendy on the last test
would appear to result from the use of too large_an érray. The person may then
exit this battery, with a recommendation for training on larger array sets. |If
performance is not better than chance, diagnostic testing continues.

Auditory Processing

The next skill examined in this battery is auditory processing. The purpose

of this test is to determine if the individual is having trouble processing audi-
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tory stimuli. The auditory channel is avoided by showing rather than telling
the person what is to be done.

The substitution of vision for hearing in this task presents an interesting
result. 1In the auditory version, the tester might say, '"'Show me the T.V.''. 1In
effect, the testef is verbalizing a category name and the examinee must select

the particular instance of the category that appears in the choice array. un-

.

fortunately, there is no way to visually present a general category label in
picture form. The compromise used in the present test is to show the person &
picture of an object.from the séme categorical set, carefdlly selecting the dis-
tractors (the other stimuli in the array) to avoid any possibility of ambiguity.
Although we have called this an jtem identification test, it is really an intra-
categorical matching task (e.g. matching a picture of a tennis shoe fo é picture
of a dress shoe rather than to a tree).

The testing procedure is analogous to the auditorily-based item identifica-
tion task used in the Preliminary Skills Analysis, in that four alternatives are
used. Unlike the auditory version, hoﬁever, the sample stimulus (the one‘“métch-

' .
ing'' a picture in the response grray) is continuously available for inspection

while the examinee is deciding on a response. Success on this visual item

identification task, defined as better than chance performance, suggests that the

person can indeedmselecrﬂfﬁom_an_axxay_of_foun_stimuli—and~£ha{—%hem{ask_requFre“““”“

ments were understood. The previous failure on the auditory tasks miy then be
potentially attributed to either auditory processing or short-term memory diffi-
‘culties; to distinguish between these, the.person would next receive a visual

memory test.
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Failure on the visual item identification task supplies less information;
all four of the possible explanaticns with which the person entered this sub-
battery are still viable reasons for failing the original auditory item identi-
fication task. As can be seen from Fig. 2, the test following failure on the
visual task involves only a reduction in the size of the response array. In all
other respects, thg two- and four-choice visual item identification tasks are
the same.

Success on the two-choice test, measured by better fhan chance performance, .
indicates that the person grasped the task requiremeﬁts and could work with two

.

but not four response alternatives. Since the peréonvdid poorly on the two-choice

auditory task, array size alone is not itself sufficient to account for prior test

performance. Auditory processing or memory deficits may still be implicated, cnd
a memory test is given next. Hence, (as shown in Fig. 2) regardless of the
decision routé by which the person reaches the memory test, this test is designed
to’differénfiate between auditory processing and'memory explanations.

Visual Short-Term Memory

This .test attempts to determine if the person can retain visually presented
information for a brief period of time. Since persons tested here may have

failed on four-item arrays but succeeded on two-choice arrays, the memory test
' R .

uses only two response alternatives. Auditory Instructlons in the Instructional
and testing portions are not used; instead, the tester uses only visual instruc-

tions in the form of modeling and gestures. |In the test, the person is shown a

picture for five seconds after which it is then removed from view. Ten seconds
following removal, two pictures are presented and the person-is to indicate

which of the two was shown .10 seconds ago. Nothing is done to prevent the person
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from rehearsing or using other means to remember the information. The primary
concern here is an assessment of functional short-term memory performance. Suc-
cess in this memory task indicates that the person can retain visually presented
information for brief periods of time. These ‘durations are within the range
needed to remember items for simple communication. At the same time it appears
that the person has difficulties processing information received through auditory
channels. [t -cannot be determined from the present tests whether the probles

is central or péripheral, whether it has to do with pattern recognition or
auditory short-term memory, and so on. The general recommendation as shown in
Fig. 2 is to train the person in an auditory item identification task with the
additional option, of course, of administering specialized auditory perception
tests to more fully diagnose the problem.

Poor perfdrmance on the mehor9 test would indicate some deficit in visual
short-term memory abilities. The most immediate recommendation would be to pro-
vide training in this memory skill. Such resﬁlts, however, have not neccessarily
resolved the questions concerning the person's aEilities to process auditory
input. Following improvement in memory performénce, it would be advisable to
re-administer the entire battery once again. |f other deficiencies remain. they
may be diagnosed; if tﬁe training has remediated performance on the four-choice
auditory item identification. task, the assessment may then be branched to the
language assessment battery.

Picture Matching

As can be seen frbm Fig. 2, a person receiving the Picture Matching Test

has performed poorly on both the auditory and visual four- and two-choice item

There is a strong possibility that the person may lack
143
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understanding of the task requirements, namely, selecting a stimulus from an
array which "matches' a sample presented by the tester. Up to this point, the
‘'match' requested of the examinee has been of a more abstract nature. In the
auditory task, the person had to select an instance of a verbally specified
category label; in the visual task, the person was shown one instance of a
category and was to select another instance of the same category.

The present matchingvtest is designed to make the task requirements as
concreté as possible. An array of two pictures is presented to the person. The
tester then displays a sample identical to one picture in the array. To avoid
memory demands, all three stimuli are continuously available during testing.

No auditory instructibns are used in this task; visual instructions in the form
of %odeling and gestures are used exclusively. The person's task is to indicate
which picture in the array matches the sample shown by the tester.

Success 1In pictdre matching indicates that the person grasps the basic idea
of the task and can effectively utilize this type of information carried by the
visual channels. As can be seecn from Fig. 2, it would be recommended that the

person be trained in categorization skills. Once such remediation has been

‘ accomplished, the full battery should be readministered so that other defi-

ciencies, if they exist, can be identified. Failure in picture matching suggests

“that more basic cognitive skills may need to be assessed. A specialized ''pre=

language'' assessment, looking.at a range of cognitiv> abilities including imita-
]

tion, cause-effect, and symbolization, would then be recommended. The description

of this assessment is beyond the scope of this paper.

\

Lanquage Assessment

o

A person enters the language assessment batteries with the minimum ability
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to identify a picture named by the tester from an array of at least four alter-
natives. These minimum skills should be sufficient for the following series

of tests. The main purpose of the language assessment is to determine the most
appropriate symbol system through which the person can communicate. The ability
to manipu]ate the symbol system is also assessed using measures of expressive
language use, grammatical‘structure, and vocabulary size.

In order to determine the most appropriate symbol system one must take into
account two major factors. The first factor is the ability to functionally'
communicate in necessary environments. For some individuals, it.may be sufficient
at present to express certain bodily needs, such as wanting food or drink, or
requesting the.use of the bathroom. CQCthers may need to communicate about more
complex matters, such as activities, academla concepts, and interpersonal concerns.
To the extent that it is pqssible, the symbol system should provide & vehicle
to transmit this content.

The second factpr in determining the most appropriate symbol system is
linguistic powér;’ The more powerful a language system ia, the better a competent
user will be able to label more events in his or hev anvironment, name abstract
concepts, express complex relationships, distinguish between shades of meaning,
and so on. With two or more symbol systems each providing functional communica-
tion, the most powerful of them would probably be judged as most approprfate.

Three classes of symbol systems represent viable options for use with ACSs:
written English (orthogfapﬁy), specialized symbol systems (of which only Blis-
symbolics is.used here) and some form of pictographic system. This in fact

signifies an ordered listing in terms of linguistic power. The assessment strategy

adopted in this test battery is to consider the most powerful system first and

if functlonal communication cannot be achieved, to then look at less pOWerfuI.
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systems in turn.

For corvenience, the language assessment has been divided i rz twc batteries,
an orthographic and a Bliss/Pictographic assessment. On the hasis of initial
decisions in the orthographic battery, a determination is made concerning whether
orthography would provide a functional communication medium for the person. I f
it appears that orthography would not allow functional communication for the
person, the assessment branches to the Bliss/Pictographic Language Assessment.

Orthographic-lLanguage Assessment

Spelling. The orthographic language assessment is shown in Fig. 3. Spelling

is the first skill assessed. |t is the most powerful orthegraphic vehicle because
it is possible to geznerate all the words in t - ..1ge p.ovided trnat the users
possess sufficient spelling skills. |f there is some indication from the screen-

ing that spelling skills exist, a determination will be made of the grade level
equivalent of that performance. Little empirical evidence‘is currently available
to indicate the minimal spelling level which would allow an individual to function-
natly communicate. Such a minimum level probably depends at least on the nature
of the ACS. Specifically, some ACSs can combine spelling with prestored phréses,
words, symbols, or even pictures. Under these zonditions, where the person is

not totally dependent on spelling a message, a high level of spelling ability is
not critical. Other ACSs operate exclusively in a spelling mode. Unless supple-
mented by a second Acsf the person would.be completely dependent on spelling
skills. As discussed earlier, the tester needs to take much environmental inforf
mation into account in Setting a criterion. As a general guide, we suggest a
conservative cut-off of about sixth grade level. This allows other symbol systems
to be assessed. At the same time, this decision does not prohibit supplementing
another symbol system with a spelling mode. Phonetic spelling is not assessed

here but is noted in the screening. |t may be useful in certain communication
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situations anc/or with certain ACSs.

As shown in Fig. 3, achieving the spelling criterion branches the assess-
ment into grammar and punctuation testing. |f the score falls short of the
criterion, the parson's reading skills are assessed. This is based on an assump-
tion that an individuals reading skills are usually equal to or higher than his/

her spelling skills in terms of grade level.

Reading. From the screening it is usually known if the person possesses
any reading skills. |f these skills are not present, the assessment branches to
the Bliss/Pictographic sub-battery. |If reading skills are present, an effort is

made to ascertain the grade equivalent of this ability; The screening would also
indicate which, if any, words above grade level the individual can recognize.
This latter information is very important since the teachers, therapists, and
other professionals working with this population often concentrate training on
material that has immediate relevance for the person.

Once again,_we recommend that the tester adopt a reasonably conservative
strategy. |f doubts remain about the effectiveness of a word-based vocabulary,
the assessment should branch to the Bliss/Pictographic assessmenf. This is be-
cause pictures or symbols can be augmented with words and even a spelling mode.
[f the tester is confident that words can meet the person's communication needs,

then further orthographic language assessment should be done.

Expressive Language-Words Large Array. This portion of the orthography
sub-battery is administered only if the person is felt to be abie to functionally

communicate by either spelling or selecting words. Thus, the most appropriate
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symbol system has been identified. The next step in the assessment is Lo
determine how sophisticated the person is in manipulating these symbols.
Specifically, we are most concerned with the individual's expressive lancuage
skills.

ldeally, the non-speaking person would use an ACS to expreés thoughts and
opinions to a listener who was initially iQnorant of them. In fact, the reduc-
tion of uncertainty is exactly what communicating information means (Miller,
1956). For testing purposes, however, this ideal must be compromised; without
knowing in advance what the person intended to communicate, it is impossible to
accurately estimate the person's language competence. Therefore, in expressive
language testing, known referents (pictures) are presented to the examinee who
is asked to use complex expression to describe the picture. Eighty-nine words
organized into 10 grammatical classes (articles, nouns, pronouns, verbs, adjec-
tives, adverbs, prepositions, question words, suffixes, and auxiliary verbs)
are contained in a display. This number of words is needed to form grammatical
sentences to describe the stimulus items. The person is to select,in proper
grammatical order,'those words which fully describe the picture.

The possible outcohes of this test are shown in Fig. 3. [If no significént
grammatical errors were evident in the responses, it would appear that the person
has good expressive skills. In this case, the assessment continues with an
examiﬁation of punctuation abilities. |f significant grammatical errors were
made, the nature of such errors is questioned. Specifically, the tester deter-
mines whether the errors were primarily due to telegraphic respoﬁses. 'For.exam-
ple, the correct nouns and verbs may have been selected in reasonable grammatical

order but other sentence elements, such as articles and adjectives may have been
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omitted. If responses to the large array expressive language test were tele-
graphic, functional communication can stil! take place, although its form may
lack a certain elegance. Since one seldom punctuates telegraphic messages, we
then examine encoding ability.

Punctuation Test. Successfully completing the expressive language task

suggests that several different grammatical categories can be contained in the
ACS. With this level of linguistic sophistication, punctuation characters could
be a useful addendum to the ACS. Therefore, in the absence of a recent puncgua-
tion test, one is administered. The testing results woula indicate which punctua-
tion marks the person can readily use and which might be the object of further

training as desired. The orthographic language assessment ends with this test.

Expressive Language-Words Small Array. |If the significant grammatical

efrors made on the expressive language test using the large array were other than
telegraphic (e.g., correct items but incorrect order, incorrect selection of
auxiliary verbs, suffixes and so on), two interpretations are possible. Either
the person has very poorly developed expressive language skills, or such skills
as do exist were masked by the complexity of the task. To distinguish between
these interpretations, the test is essentially repeated Qsing a simplified sel-
ection display. Thirty-five wordsvorganized into three grammatical classe;
(articles, nouns, verbs) are used. With fewer alternatives from which to select,
the person may be able to generate syntactically correct messages describing
the pictures. The outcome of fhis test might suggest where additional training
is needed. At this point, encoding ability is examined.

Encoding. To reach this point in the flow, the candidate ACS user can

either spell or read at a functional level to meet most of his or her needs.
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Further, grammatical abilities have also been assessed. Regardless of gram-
matical skills, however, it is likely that the system will contain a relatively
large number of prestored words and/or sentences (this would increase communi-
cation rate even for most spellers). With a large stored vocabulary, the issue
of access time to the words becomes important. Sampling each word in turn is

a time consuming process. |t is therefore desireable to retrieve a particular
word or sentence in a more efficient manﬁér. This essentially implies some
sort of encoding scheme, such as specifying it; conceptual or grammatical cate-
gory, the first letter of the word, its number or other identifying symbol in

a list, etc. Thus, we ask if the person can use a symbol to represent something
else. |f the ability is present, encoding is judged as a feasible feature to
include in an ACS and testing is stopped. If it is not clear that the adility
is present, an encoding test is administered to determine what level of skill
(if any) is evidenced by the person. The test is graduated in difficulty from
- simply identifying the geometric symbql associated with a given word to con-
structing sentences by indicating a string of numbers from an "encoding dic-
tionary'' wherein each word in a list is paired with a unique number code. Once
the person's encoding ability is known, sufficient data have been generated to

configure an ACS, and testing is ended.

Bliss/Pictographic Assessment

An examinee whose assessment is branched through the Bliss/Pictographic
sdb—battery has neither spelling nor reading skills sufficient for standard ortho-
graphy to serve exclusively as the symbol system for an ACS. This is not to say

that orthography has been completely eliminated from consideration. |f some

spelling and/or reading skills are evidenced, an alphabét and/or intact words
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and phrases should by all means be included in the ACS. As these skills improve,
a gradual transition in symbol system may then be made to orthography. At the
same time, it appears that much of the Lurden for communication at present must
be carried by an alternative system. The possibility of using Blissymbols is
examined first, since this system is more powerful than pictures. Symbols are
available to represent abstract ideas which are difficult to represent by pic-
tures. The system also has morphologic and syntactic components which are im-
portant in developing language skills (McDonald, 1980). |If a Blissymbol vocabu~"
lary is not adequate for functional communication, the assessment continues with

pictures as the candidate symbol system.

Blissymbol Vocabulary. The Bliss/Pictographic sub-battery is illustrated
/ Jih Fig. L. As can be seen, the opening question relates to the size of the
person's Bliss vocabulary. Once again, an exact criterion is not specified,
for the same reasons no fixed cutoff score was placed on spelling and reading
performance. The essential idea is functional communication as defined earlier.
If the person can recognize a sufficient number of Blissymbols to communicate

in the target environments identified in the screening, further Bliss testing

should be done. If the symbol set is not large enough to support functional
communication, the assessment proceeds to picture testing. It should be empha-
sized that the required vocabulary size will vary from person to person.

Insert Fig. 4 about here

- e - =

Expressive Language-Bliss. if the individual's Bliss vocabulary seems
sufficient to allow functional communication, a test of expressive Bliss language

is administered. This test is analcgous to the small array expressive language
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test with words. An array of 14 Bliss symbols is set out in front of the indi-
vidual; the symbols are arranged by grammatical category and are continuously
available. These Symbols‘are then used to describe a series of pictures pre-
sented by the tester. |f performance exceeds chance expectations, the person
would appear capable of manipulating these symbols to communicate a message.
Under these conditions, Blissymbols would be identified as the recommended symbol
system, and the language assessment would be ende!. If poor performance were
evidenced on tHis task it would appear that, despi:.e the adequacy of the vocabu-
lary, the person could not manipulate the symbols in a functional manner. As
shown in Fig. 4, the assessment would then move on to explore the possibility

of a picture system.

Picture Vocabulary. The pictographic language assessment is administered

when Blissymbo\s are not appropriate as the primary symbol system for an ACS.

At this point in testing, certain information is known ébout the examinee. While
not able to use standard orthography or Bliss for complete Tantional communica-
tion, the person has already demonstrated a facility to use picfures in the Pré-
liminary Skills Analysis. Specifically, the examinee has been able to at least
identify pictures. Based on our clinical experience, most examinees will also
have demonstrated proficiency in using pictures to answer questions. Thus, if
the assessment reaches this stage, the choice of a primary symbol system defaults
to pictures. The main issue to be resolved then, is the individual's skills in
manipulating these symbols.

The pictographic language assessment begins with a consideration of the
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person's picture vocabulary. An assessment tool such as the Peabady Picture
Vocabulary test may be used (Dunn & Dunn, 1981). As shown in Fig. 4, no assess~
ment decision rests on vocabulary size. These data are collected to estimate
vocabulary restrictions &hen the ACS is eventually selected. Following the

determination of picture vocabulary size, an expressive language test is given.

Expressive Language-Pictures. The expressive language test using pictures

is analogous to the ones for Blissymbols and words. An array of 16 very simple
pictures is eontinuously displayed for the ﬁerson. These pictures represent
single concepts and are organized by grammatical categories such as nouns (e.g.
man, woman) and adjectives (e.g. red is depicted by & red circle, blue by a
blue circle). A series of complex pictures are then shown to the person whose
task it is to use the simple pictures in the array to describe the complex

picture,

‘ If a description of the complex picture is not feasonably accomplished by
using the simple pictures, communication of single concepts, i - . a niessage
composed of a~singlé picture, should still be feasible, Under these con&itions,
as shown in Fig. 4, the person would receive a picture sorting test. |f, on the
other hand, the expressive language performance is intelligible and semantically
appropriate, competence in using simple grammatical e,aression is.indicated. In
the latter case, it becomes important to estimate the person's receptive grammar
abilities.

Receptive Grammar. The Expressive Language-Pictures test contains a very

small number of grammatical categories. These are adequate for simpie tele-

+

graphic picture messages. The individual being tested, however, may be capable

of more sophisticated grammatical structures. A modified version of the Test

~for Auditory Comprehension of Language (Carrcw-Wooifolk, 1973) is administered to

determine the individuals receptive grammar sxijls. As can be seen in Fig. 4, there

]c'@ :
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is nc fixed criterion for receptive grammar performance. The information

from tie test is used to determine if or'ganization o? pictures, symbols, etc.
into grammatical categories similér to the Fitzgerald Key, for example, is
practical (Fltzgerald, 1937). The results may also be used to include symbols
or letters on the ACS to mark tense, number >r other grammatical concepts
which the person understands. An indication of knowliedge of these grammatical
concepts ends the testing. !f it appears that the person has little or no
concept of grammatical organizatioh, a pict&re sorting test is administered.

Picture Sorting. A person reaches this partion of the language assessment

if either the expressive language or receptive grammar data suggest that a
grammatical organization of the ACSs vocabulary would not best serve the com-
munication needs of the ACS user. Nevertheless, it is well documented that
single items (Cofer, Bruce & Reicher, 1966) and narrative passages (Meyers

& Boldrick, 1975) are learned and retained more efficiently when thtey are organ-
ized in ways meaningful to the individuai. Since a grammatical organization

appears impractical, the picture sorting test explores an alternative mode of

organization.

In the picture sorting test, an attempt is made to determine if the person
understands familiar functional categories such as toys, animals, *iiings one
eats, and things one drinks. The person works with two cateo~cies at a time.
The category is named and a picture of an instance of earn is placed in a
distinct Incation. The person is then presented with six pictures in turn and
is asked to indicate where, i.e., to which category, they belong. Performance

on this test indicates 'vhether familiar categories can be used to configure an

ACS. HRegardless of outcomne, the assessment is ended at this point.
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Liscussion

The assessment battery presented in this paper is an initial attempt to
propose a model for systematically identifying the cognitive and language
skills underlying use of an 4CS. The model has evolved as a result of working
with 100 non-speaking candidate ACS users. As is true for any theory, espe-
cielly one in its early 5tages of development; evaluation of its completeness,
assweptions, and particularly its utility depend on actual use. Revisions of
the model, by both its originators and othe; workers in the field, is one yard-
stick by which its success m;y ba judged.

There ore many th g5 this model intentionally does not purport to be.

't is, first and foremast, not a complete assessment for an ACS. Besides cog-
nitive .nd language data, an assessment should include the collections of motor"
and sensory data to identify the most suifable anatomic site to be used to
access & device and the niost appropriate switch or other means of accessing a
devicz. Data to depermine the types of ACS features most useful to the person
and environmental data indicatiig the steps needed to integrate an ACS into the
daily life of the person are also vitally important.

The model is also not a direct clinical tool. Once having collected pre-
liminary ‘nformation cither from a study of the person's records or initia:
screening, A tester may use the mocel to decide what areas are in need of further
testing. Based on a variety of factors including knowledge of the person and
the tester's clinical style, an order for administering the selected tests is
determined. Although the decision format provides its own testing order, a
tester should feel free to use tests in any order that is called for to main-
tain interest, prevent fatigue and so on in their particular testing circum-

stances.
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Footnote

The contents of this manuscript were developed under grant #G007902261
from the Office of Special Education and Rehabilitation Services, Department
of Health, Education, and Welfare. However, those contents do not necessarily
represent the poiicy of that agency, and you should not assume endorsement by

\the Federal Government. lThe authors wish to thank the research asslstants,
faculty and staff of the grant project for their continuing support.

Requests for reprints or additional information should be sent to Colette
L. Coleman, Ph.D., Department of Speech Pathology and Audiology, California
State University, Sacramento, Sacramento, California 9581i9.

We wish to stress that this is a working model and we expect It to change

with use. It is presented here so that others may examine It, use It and

contribute to positive changes.
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Communicatican Needs Analysis

Abstract

Vocabulary needs of physically disabled non-speaking public school
students were assessed using a content analysis methodology. Based
on 128 interviews with the students' relevant others, a question-
naire was developed on which a range of messages and message topics
were rated. Ninety eight questionnaires were factor analyzed, and
four tactors were intérpreted as reflecting vocabulary themes re-
lating to interpersonal/academic content, recreational activities/
special events, basic needs, and apperceptive content. The frequency
with which messaqges were suggested during the interview phase was
also reported. Implications for developing vocabularies for augmen-

tative communication systems were discussed.
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A Multivariate Analysis of Perceived Communication

Needs of Non-Speaking Children

In recent ye.rs increased attention has been given to methdds
which may faciliitate communication for non-speaking individuals
with physical disabilities. Among these methods are devices which
can replace or augment speech and/or language functions (Coleman,
Cook & Meyers, 1980), arnd collectively are called augmentative
communication systems (ACSs). An ACS is any.device from a paper-'
and-pencil communication board to a complex microcomputer system..

Many AESS require the usef and/or relevant others to supply a
message vocabulary, for example, selecting the words for a communi-
cation board. Selection of an approbriate vocabulary can signifi=
cantly affect the success of the communication process and indirectly,
the utility of the ACS. Vanderheiden and Vanderheiden (1977), while
stressing the importance of the communfcation device, have>suggested
that vocabulary selection has at least an equally important role in
ACS use. Guidelines for the development and arrangement of ACS vocabu-
laries have been available For some time (Fristoe & Lloyd, 1980;
Montgomery, 1980; Silverman, 1980; Dayan, Harper, Mallory & Witt,
1977; Guess, Sailor & Baer, 1977; Harris-Vanderheiden & Vanderheiden,
1977; Heasley & Grosklos; 1976 and Vicker, 1974). Most guidelines
appear to have been developed from a linguistic perspective, specific
case studies, or the personal experience/clinical intuition of the

professional, parent, or user. On an individual, case-by-case basis,
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these approaches are probably quite useful. Approaches which are
potentially more generalizable, however, require a more viable
empirical basis such as that of Carlson (1981).

The present research reports a quantitative exploration of
the vocabulary needs of non-speaking individuals. "A sample of
persons who could provide input on vocabulary selection for ACSs
was studied. The informatioﬁ collected was statistically analyzed
to identify gnderlying themes in the suggested vocabuiary content.

Mathod

Subjects

This study was concerned with two populations of individuals.
One population was composed of 25 non-speaking students with disa-
~oa
bilities enrolled in Special Education programs in local schools

from the Sacramento and San Juan Unified School Districts. These

students were referred by the school districts to our project for a

comprehensive assessment of their motor, cognitive, and language

skills preparatory to the recommendation of a suitable ACS. The
purpose of‘the particular aspect of the overall project reported
here was to describe the perceived communication needs of this set
of students. The 20 malés and 5 females ranged in age from 7-to 21
years, with a mean age of 13.7 years and a standard deviation of
4.3 years. Nine students were ambulatory and 16 used wheelchairs.
Nine of the group lived in local residential facilities, while 16
lived at home. Twenfy students were diagnosed as having cerebral
palsy; the remaining five each had a distinct and different neuro-

logical or neuromuscular diagnosis (e.g., head trauma, retardation).
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Eleven of the students used orthographics (reading, spelling) as
their primary symbol system and 10 of them used alternative symbol
systems (e.g., signing, Blissymbolics). Four students communicated
primarily via pictures.

Since most of the students could not directly express their
communication needs,Ait was necessary to indirectiy attempt to de-
scribe these needs. For this purpose, a second population was iden-
tified as those persons who were very familiar with the students
and who could therefore speak to the students' needs from their
perspective as ''relevant others." This population inciuded parents,
close relatives, teachers, aides, speech/language therapists, physi-
cal and occupational therapists, social/case workers, residential
facility personnel and (when possible) peers of the students. The
estimated size of this population was approximately 150; this figure
is lower than might be expected because many members of this popula-
tion such as teachers and therapists, were involved with several of
the students. A large sample of this population was queried regarding
their perception of the communication needs of the studenps.
Procedure

Overview. The methodology used in the present study is similar
to that used for needs assessment or job/content analysis in applied
research areas (Anastasi, 1979). A wide sample of the population
was interviewed to develop a content base which was as representative
as possible of the entire content domain, i.e., the perceived communi-

cation needs of the students. This content base was then tabulated
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and consolidated, written in questionnaire format, and distributed
to the population of relevant others. Responses to the question-
naire defined the data which were subjected to statistical analyses.
Interviews. Over a five month period, 128 interviews were
conducted with the students' relevant others. The intent of the
interviews was to elicit content elements in the form of either mes-
sage topics or actual messages (e.g., | need to use the bathroom)

which the respondents believed the students either needed or wanted

to communicate but presently could not. A semi-structured, open-

ended interview format was used to explore three topic areas:
situations and actiQities in which the student was involved, messageé
perceived as difficult or impossible for the student to communicate,
and projected changes in the student'$ communication needs for the
next 6 to 12 months. Probe quesfions were used to clarify ambiguous
responses and to elicit more specific exémples of messages believed
to be useful for a communication system.

A typical interview lasted about 30 minutes. In cases where a
participant such as a teacher or therapist was involved with more
than one student, an attempt was made to conduct serarate interviews
on different days. On several occasions thls proved Impossible and
up to three students were discussed in one session. The |eft'p0rtfon
of “able | describes the sample of relevant others participating in

the interview phase: of this research.
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Questionnaire development/administration. The suggested content
elements derived from the interviews were tabulated and collapsed
into 91 questionnaire items. Each item included about seven word or
phrases which served as examples of specific messages. A brief
phrase desc-ibing the overall item was typically used as the last
message example for each item. The 91 items were randomly ordered
on the questionnaire. Each iéem was rated on a seven point scale
containing a verbal anchor at the scale value of 1 (''not very
appropriate'') and another anchor at the scale value of 7 (''very appro-
priate''). Each respondent would rate each item according to its
appropriateness for a single student. A total of 140 questionnaires
were distributed. This distribution is shown in the third column
of Table 1.

Results
Overview

The 91 questionnaire items were factor analyzed in an effort to

structure the content elemen£s by potential underlying themes. Wifh-

in each content theme (factor), the frequency with which the content
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elements occurred in the interviews and the mean ratings of each
item as calculated from the questionniare responses are presented
below, WEth“regard to the latter measure, the mean item ratings
had an overall standard deviation of 1.97. Based on the 98 re-
spondents, the standard error of the mean is approximately .2;
thus, mean ratings differing by two or more standard error units
could be said to differ significantly with better than 95% confi-
dence. The reliability of the item ratings, as indexed by the
coefficient of internal consistency (coefficient alpha), was .98.

The last column in Table 1 shows- the number of questionnaires
returned by each group of relevant others. Overall, the 98 ques-
tionnaires represent a 70% return rate.

Although it is statistically desirable to have a large
(e.g., 10:i) ratio of respondents to items, a factor analysis was
performed despite the extremely low iatio in this case. It was
felt that the analysis would prove useful in identifying underlying
themes. At the same time, the factor structure should be treated
as only an initial exploration of underlying themes which might
stimulate further research,

~The data set was subjected to a principle components factor
analysis with varimax rotation. While 17 factors were computed
with eigenvalues exceeding unity, the rotéted four-factor solution
was selected as being most interpretable. Eigenvalues for the un-
rotated four factors were 37.23, 7.27, 5.39,  and 3:#5, and they
cumulatively accounted for 58.6% of the total variance. The factor
loadings presented in the tables below are from the rotated factor
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Factor |

Factor loadings. Table 2 presents the questionnaire items

loading most strongly on Factor |, and the third column reports
those loadings. Item 19 includes monetary and shopping related
terms, and was the highest loading variable on the factor. Other
variables loading strongly were: Item 8, involving school reiated
words (e.g., homework) and phrases used for interaction with
teachers; Item 6, disability related terms and phrases; ltem 5,
mathematical words and concepts; Item 57, school subjects; Item
16, phrases appropriate to group discussion (as defined by relevant
others); and Item 46, issues relating to intimate/personal conver-
sation (again as defined by relevant others). Based on these and
other high loading items, this factor could be interpreted as re-
flecting interpersonal and academic communication needs, in the
sense of information exchange. Much of this exchange takes place
in the school setting, the community, and during peer interaction,

either in groups or on a one-to-one basis.

insert Table 2 about here

Interview frequency. The fourth column of Table 2 shows the

frequency with which the content elements represented by each item
occurred during our interviews. An element was counted only oﬁce

per interview per student, even if the person mentioned it several
times during the session. Survival messages/communication wi th

strangers, adjectives and general descriptive terms, and school sub-
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jects were most frequently mentionee, Other high frequency cate-
guries included conventional conversation, school/teacher related
terms, sports related vocabulary, peer interaction, and monetary/
shopping mc¢-~ages. These frequency data appear to be generally
consistent with the suggested construct label of interpersonal/
academic communication needs.

ltem ratings. The last two columns in Table 2 present the

mean rating and its standard deviat.on for each item in Factor |.
Since a scale value of 1 reflected a judgn.nt of ''not very appropri-
ate'' and a 7 reflected '"very appropriate', the midpoint of 4 should
reflect a ''"neutral' stand on the item. In fact, the average scale
rating for these items was L4.16, a value very close to the midpoint
of the scale. Overall, the items judged as most appropriate were
those dealing with conventional conversation, peer interactidn,
numbers, assertive commands, expressing opinions, and survival
messages/communication with strangers. While consistent with the
general factor, these ratings seem to emphasize interpersonal dyna-
mics to a greater degree than the factor loadings and frequency data
did. The lowest rating by far was for vocational and occupational
words, possibly reflecting the age of the students in our study and
lack of such expectations for these students on the part of the

relevant others.

Factor ||

Factor. loadings. Table 3 presents those items whose strongest

loading was on Factor |l. The two highest loadings were obtained

for Item 18, toys and activity related equipment, and ltem 43, house-

1753
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hold items. Other items showing relatively high loadings includzd
general play activities, texture/color/shape terms, holiday/special
occasion terms, general types of places, and meal related terms.

A common thread to these Factor |l items has to do with activities
(e.g., playing, mealtimes) and events (e.g., holiday, birthdays)
associated with home or llving facility, and family or caretaker.
For convenience, this construct will be labeled as an activities

dimension.

Interview frequency. The two most frequent content categories

under Factor |l, as can be seen from Table 3, were relating past and
future events (ltem 79) and entertainment terms (ltem 1). Other
items mentioned frequently included general types of places (e.g.,
restaurant, school, home), social/club/home activities (e.q., dancés,
movies), outside activitieé, toys and activities related equipment,
and general play activities. These data seem to be consistent with
the above factor interpretation. ) S

-

Item ratings. Table 3 presents the mean scale rating and standard

deviation for each Factor Il item. The average scale rating for these

items was 4.57. On the whole, then, these items were judged as some-

what more appropriate than those contained in Factor |, the inter-
personal/academic communicatlon congtruct. The activity items viewed,
on the average, as the most appropriate of this group included enter-
tainment terms, personal items (e.g., comb, toothbrush), indicating

qﬁantitles of food, locations within a home/facility (e.g., snack par,

17g
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bedroom) , meat related terms, and outside activities.

Factor |1}

Factor loadings. Items which loaded most strongly on the third

factor are shown in Tahle 4. The nighest loading items includéd I tem
20, specific drinks/drink; ltem 28, hungry/thirsty/hot/cold; ltem 22,
pain/sickness locatic /body parts; ltem 27, like/don't like/love;
Itum>b8, bathroom needs ; Item‘3l, tired/sleepy; and ltem 32, happy/
sad. Based on the majority of items contained here, an interpreta-
tion of this factor would be that it reprcsents basic aeeds. In fact,
ltem 65, basic needs, loaded heavily on this factor. These ne=ds en-
compass consumatory ahd elimiration functions, pain, general emotional

status, personal concerns, ard expressing yes/no.

e B R R R R

interview frequency. The most frequently cited category obtained

from the interviews called for the student to identity :pecific foods
(see Table 4). Other high frequericy elements were related to medical
concerns,.pain and its location, family roles.(ﬁ.g., mom, brother),

hygiene, toiletihg, gnd:yes/no. These frequency data would likéwise

suggest a common theme relating to basic needs .

ltem ratitgs. Table 4 also shows the mean scale rating for éach
Factor Ijl iteﬁ.' The average scale rating'for these items was 5.38.
This overall mean is very high for a seven point scale, and indicates
that these items as a group weré judged fo\be appropriate inclusions
ina commuhfééfdeUQQEEéhvfor the st;denté.- in fact, several items

yielded mean rét[hgs in excess of a scale value of 6. Recalling that
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th . me. arc each based on 98 respondent ratings, means in excess
flect very strong and consistent judgments. The items per-

¢. .od as very appropriate content elements included hungry/thirsty/

hot/cold, family roles, specific drinks/drink, specific fouds, and

pai « and its location. Other highly rated items included uncomfor-

table/hurt, like/don't like/love, eat/food and toileting.

Factor IV

Factor loadings. Table 5 presents the items which loaded most

strongly on Factor IV. The highest loading items were ltem 56, emo-
tional needs; ltem 71, miscellaneous internal states (i.e., confused,
compassion, dreams, puzzled, excited); ltem 91, don't understand/

don't know; ltem 87, frustrated; and ltem 89, fear/afraid. Other

items with relatively high loadings related to names of people, re-
quests (e.g., let me try, can we go?l, wait), miscellaneous negative
fee]iﬁgs (e.g., bored, lonesome), Want/like, and phrases used for
interaction with a physical or occupational tserapist. The items in
this factor seem to represent a somewhat more sophisticated use of
concepts compared to the basic needs interpretation of Factor II1.

For example, like/don't like/love and upset loaded on Factor 111.

ftems in Factor IV, such as fear/afraid, frustrated, and miscellaneous
internal states deal with more abstract and precise distinctions. Factor
iV, also taps into expressions oOf uncertainty (don't know/don't under-
stand) and communiéations which are less biologically and more cognf—
tively [e]aggq“(e.g.,‘w§pt/like, reqhests). For want of a better label,

we will ~efer to this construct as apperceptive communication.
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Interview frequency. As can be seen from Table 5, the most

frequently mentioned elements were assoicated with adult-child
interactions and requests. Other representative high frequency cate-
gories were want/like, generically identified people (e.g., friend,
tea he', boy, girl), names of People, miscellaneous negative feelings,
and verbs.

ltem ratings. Table 5 also shows the mean item ratings for each

Factor |V item. The average scale rating for these items was 4.87.
These items tended to be viewed as somewhat appropriate for inclusion
in a communication system. ' Among the.more liighly rated items were
generically identified people, want/like, names of people, emotional
needs, and misceiiu.neous negative feelings.
Discussion

The purpose of this research was to describe, from the perspective
of relevant others, the communication needs of a particular copulation
of school-aged non-speaking individuats. The results indicate that
these needs span four dimensions. OQne dimension, labeied as inter-
personal/academic content, represented messages related to schoolwork
and interacting with others in more socially-oriented settings. A
second dimension addressing communication about activities subsumes
recreational activities anpd special events more uaually assocliated
with the students' home or residential facility. A third dimension
appears to represent communications pertaining to basic needs includ-
ing biological functions and. broad-range affective states. The last

ERIC 17
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dimension scemed to reflect a more sophisticated iteration of the
basic needs factor, in that more exacting distinctions among af-
fective states and more abstract thoughts were involved; for this
reason, the label of apperceptive communication needs was applied.
Thus, the perceived communication needs of the students may be said
to lie along each of these four dimensions, which, as a whole, de-
scribe the cortent domain of the perceived vocabulary needs of these
students. |

Having described the structure of tie perceived content domain,
a tentative strategy for developing an initial vocabulary for an ACS
for a given user can be suggested. Since the general content domain
is structured along four dimensions, each of the four dimrnsions could
be explored sepérately for any given user. For example, the profes-
sional can ask a run-speaking person and his or her relevant others
if some basic needs (fully defined for ihe people) should be included
in the ACS. With an affirmative response, some of the more likely
topics (as judged by the factor lcadings, frequency data, and scale
ratings) might be suggesced. Ferhaps specific drinks/drink is judged
as important. One possibie vocabulary entry thus becomes ''drink.‘'
ft is stil) possible to proube ong level Zeeper in ‘nis structure by
attempting to identify thase specific dirinks it might be useful to in-
clude. This process would continie until the entire content domain
was sampled. Although potentially 4 time consuming proce~s, the effort
invested to generate an Initial vocabulary might pay dividends in the
more effective use of the ACS in the long.run (Vanderheiden & Vander-

heiden, 1977).
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ceeissue not resolbved by this study is how <. sentative the
i ntified cotent domain is of the actual communication needs of
the students who were the focus of the research. Because many of

these students did not possess communication systems by which these
needs could have been directly communicated, it is possible that
sceveral types of content eiements, perhaps even an entire content
dimension, remain unmeasured. The research strategy requlred inter-
vention at some point, and for thls reason our inltial measure was
made at the first-removed step from the students. By extensively
sampling relevant others, those who knew the students must intimately,
it was felt that an initial estimate of the actual communication needs
could be made. Perhaps by using communication systems wit' a vocabu-
lary derivel in part from this research, the students wo' Id be better
able to ex 55 some communication needs we had missed. This informa-
tion, in turn, would produce a 1ore complete and representétive.picéjge
of the actual content domain.

The popula ion of students who were the focal point of our study
spans a wide range of ages, ambulatory conditions, living situations,
and cognitive skills as indexed by the type of symhol systems whi %
they could use. In these respects, it is reasonable to supﬁose that
the present results are applicable to a substantielly larger population.
Yet, Jimitations in generalizability must be recocnized. First, 80%
of our students were diagnosed as having cerebral palsy, and so this
content domain may not be differentially valid for other populations
showing more diversity of disabilities,. Se;ond, W0S t of these students
were classified as severely handicaﬁggd. ﬁény‘of the respondents in

the interview and questionnaire phases voiced little or no expectation
O L
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that the students would ever achieve even partial occupational or
financial independenze as adults, and the lack of such expectations
is reflected in our data. Populations of less severely involved in-
dividuals whose vocational opportunities were seen as more viable
would certainly have yielded these additional types of content needs.
Third, almost all of the students spent six or seven hours five
days a week for about 46 weeks per year in school. That large pro-
portion of time spent in school was ‘sufficiently pervasive to influence
the content base as well as the factor structure. It is irteresting
that both interpersonal and academic content were contained in a single
dimension (Factor !). It is as though the respondents viewed The shool
lessons as a way for the students and teachers to interact with one
another, perhaps as a component of the instructional process. . 37
tent to which these perceptions may be - . £~y other studenmu ceacher

populations is not known.
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Footnote

This rescarch was supported by Grant #G6007902261 from the United
States Department of Education. However, the corntents do not neces-
sarily represent the policy of that agency, and you should not assume
ecndorscement by the Federal Government. The authors wish to cxpress
their appreciation to the therapists, teachers, resideatial facility
personnel, odministrators, case worker',, aides, peers, and families
associated with the 25 of our project students who participated in
this rescarch.

Requests for oprints should be sent to Lawrence S. Meyers,
Department of Psychology, California State University, Sacramento,

California 95819,
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Table 1
Summary of the Number of Interviews Conducted
and Questionnaires Sent/Returned
Number of Number of Number of
Participants interviews Questionnaires Questionnaires
Sent Returned
Fami ly 8 15 13
Teachers . 33 L2 R
Speech Thera- ‘
pists 22 22 22
Physical/Occu-
pational
Therapists 21 20 17
Case-social
workers/coun-
selors 19 17 12

Residential
facility per-

sonnel 14 13 12
Schoo! Admini-

strators b 4 4
Aides 3 3 ' 3
Peers 4 4 b
TOTAL 128 149 98
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Table ?
Factor Loadlnys, Interview Frequencies, and Rating

Judgments For ltams Contalned in Factor |

Factor Interv!ew _ Rating
o/ Itam loading fraquancy Mean $. 0.
) You are my friend., share crayons, Would you like to dancal, slang words, Lat's play ey
Mo wayl, That glri/guy Is cute.. Intaraction with paars. : 617 124 5.00 | 1.90
5 diviston, addgition, parcent remaindar, jess than, subtraction, multiplication, aquais, math
related words/concepty. .16 8t 3.60 |2.1)
h words around cersbral palsy, disabiiity, upsat about drooling, Why mel, quadriplegic,
Disablllty voesn't hampar me intuilectuaily but it intarfares w th cumrunication., How |3
my muney baing spent?, communicating about dlisabllity, LIN? 70 3.9 2.
A homewurk, |'m having difflculty doing It., would you write my mthar a notel. uWhat page ara
you onl, | know It., look &t schoolwork, | need mors time., interaction with teachers. 183 179 (]} .27
9 joke, teasing, retorts, wWhat elsel, laugh, tall a funny story, sense of humor, coming back
In & juklng man.cr, humor. .699 3 .63 1,99
b noun, conjunction, pronoun, preposition, vowal, varb, punctuatian, parts of a lattar,
English/lanquage retatad words or concepts. N113 97 3.7 2.08
b I don't like tha |dea of yoing up to the snow., answar the quastion: What Jatis you up- :
tight?, group, | think +» turnad off about this, ) faeol llke talking .
group dlscussion. 135 108 4.08 .1)
) yuartar, dollars, How muchl, change, what ha wants to purchase, look In shops, | naed to
buy .. money words, shoppling words. . B4l 13t 4.8 | 2.26
) van, bus, vocabulary for alrplane trips, uses Ragional Transit, car, how tha pleana flias,
how many rldes he neads per week, transportation and trevel vocsbulary. .598 n &.21 .13
' Do | 1ook nical, How are youl, |'m sorry, haello, dey to day convarsation, plaase, thank
you, I'm fine, convantional convarsation. .51 199 5.02 |2.00
) waluer spaclal potty chair, light beam indlcator, head haimet, spailling board, pecamakar,
wheelihelr, Canun, assistive devices. .54 69 §.66 1.1
! minute, dats, seasons, days of the week, times of tha day, o’click, hour, quantltative time
Loncepts aLs as §.54 .09
Leave me 4lune., Get out., I'm not going to do 1t ., .top, Bug ofFl, swear words, | don't ..
want to do it , That |s the wrong answer., asser‘ive commands and imperatives. .52 98 . 1.96
foutball team names, Supsrman, Steelers, movie heroes, Flora Fish, playar’s names, King |
Kong, celabrities. AY:) 1)
) Think someone +s sexy., what It is to ba a mother, talk about death, marriagu. The gir) is
pregnant ., express sexusl fealings as a teanager, deting, quaestions aboyt starting menstru-
ation, Intimata/parsonal conversation. L .7)) 104 .89 |2.32
recess, homework, spelling "bea,’ assembly, classroom activitias, political terms, rally,
school activities. .518 L} 3.98 [1.96
Helpl, Put me out of my chalr., Ky name |3 ., addrass, |'m lost., Is there a bathroom
that accommodstes whealchalrs?, surviva! communications, communication with strangers and
out In the community. -519 250 77 2.33
tha, with, ing, to, and, a, auxl)!lary words and word endings. A1Y) 25 3.36 1).94
classes, reading, math, soclal studies, | anguage, edaptive P, €., health academics, schoal
subjacts. ' ' 759 220 v.28 |2.09
Adjust beck wheais., hip guerd, €z -ry not worklrg., | can't control it , names of wheel-
chalr parts in casa It braaks down, rakes not workIng . communicat'on aboyt whemichelr. .636 70 8.26 (2.%53
ask about diffarent Jobs, tell what career interssts are, offica practice class, .nterviaw,
work, Soclal Security, paychack, vocational-occupstional words. L1212 5?7 2.66 |1.886
smail, more, too stow, good, dangerous, ltch, dutl, splicy, tingling, adjectivas >nd descrip=~
tive tarms. - .682 254 4.29 11.85
papar, pancl), typewriter, photograph, 'l>¢Ie hona, plctures, non-adaptive communication
cqulpment. protes phons. .580 ¥ b25 2.2
book, newspapers, favorite story, sports magazine, names of books, T.V. Guidae, fairytalas, . )
raeding matariael. .5)8 $13 . h.0h itk
l: 2, 3, ..., 10, larger numbars, numbers. 673, 67 -9 L
[ her he/she Is thinking, ideas, thoughts, oplnions, what he/she.thinks . - . ... .o - - — — .695 27 079 | s
sporilng zvants, Speclel Olympics, strike, football, World Serias, bowling, scire. sports 8
Q ratated vocsbulary, 176 3.7 .13
E lC reed books, type, write 'atrars, writing, usn talephona, participate in varbel geme. 1 g
; communication activities. " 6 1 .66 11.95
i .
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Table 3
Factor Loadings, Interview Frequencies, and Rating
Judgments For Items Contained in Factor ||
Rating
Factor | Interview " s 0
Item # Item Loadlng | Frequency ean - 0
: . . t !, entertain- ;
| T.V., stereo, program, music, radio, cartooni, channel, .379 200 5.86 1.63
ment.
2 classroom, kitchen, bedroom, Foothl1l Cottage, snack bar, laundry. 506 55 5.31 1.78
yar ' locations within a facllity. ‘ ‘
4 fleld trips, vacations, swim, go outside, picnic, horseback rides, 558 136 5.26 1.69
go out to eat, skating, outslde activities. .
7 church activities, Sunday School, Jesus, prayer, God, Books of the kg 38 3.7 | 2.03
Bible, rellglous vocabulary.
10 play with the truck, social games, It's your turn, jump rop=, wa?t
to horseplay with dad, bingo, want to swing, draw. color, genera . 704 100 L.09 2.16
play activities.
|- .
13 Street, Lake Tahoe, cabin at Fort Bragg, go to San Francisco, Co '
lege Oak Orive, names of places, back East, geographic locatlons. .36) 24 3.68 93
15 round, wood, red, blue, plastic, textures, materials, colors,
shapes. L3 65 4.26 2.03
18 ball, tennis racquet, bi~zycle, kite, train szt, paints, Sklttle-
pool, favorite toys, building blocks, activity equipment, toys. Bik 106. L.ok 2.08
21 keys, tollet items, deodorant, mirror, toothbrush, comb, jewalery,
purse, watch, towel, personal items. . 483 b2 5.31 i.87
ko McClellan AFB, grandma's house, Radio Shack, Laurel Hills, McDon-
alds, name of church, Sears, enabling center, specific places. .515 Sh 4.81 2.05
b2 Christmas, birthday, decorations, Hallow. Christmas trees, what
he got for Christmas, Fourth of July, hol - and special occaslon
related words. ' . .649 78 4,99 1.89
a4
43 cup, bed, dishwasher, desk, -i.ir, lamp, spodbn, clock, window, door,
furniture, household items. A 76 4.6k 1.93
W7 I u self., independent living vocabulary, dressing, | want to do it
myself., | can get out by myseif., tle shoes, button, self-he p
vocabulary . .362 77 3.83 2.20
b9 cat, dog, name of pet, horses, fish, giraffe, animals, pets. .559 Sh h.30 2.10
53 whare someone i3, schocl, home, parks, church, swimming pool,
restaurant, genaral types of places. 643 170 b.72 1.99
Sk planning activities, Laurel Hills activitias, socis!l things, re-
creation, things she'd like to do, activities in gencral. 485 61 L.80 1.89
1 Want more to eat., more, Portions are too large., ausn .C. »2iens
at lunch, | want more of ., quantity of food. 567 h 5.3 1.85
76 dances, bailet, Kool Kids Club, 4-H, movies, Girl Scouts, parties,
social/home/ciub sctivities. .546 163 3.84 2.05
78 lunch, breakfast, snack. Jt's lunchtimel, dinner, feast, meals. 619 38 5.26 1.96
78 | perfor d poorly;,uf was In a fight., tell what he did with his
family 'ad a good time at school today., | went to the .
Q We're going to have a spelling ‘ben'”, tell what happened, tell what
[EIQ\L(:‘ will happen. 524 256 h.99 1.89
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Table i
Factor Loading ., interview Fregquencies, and Rat tny
Judgments for ltems Contained in Factor 11}
Rating
. Factor Interview
Item ¥ ltem Loading frequency Mean s, D.

a! Hom, brother, families, sister, Dad, twin, parents, grandmother,

family roles. .382 153 6.21 1,46
20 | need a drink., t don't want to drink milk, Coke, water, soda,

juice, slurpees, drink, specific drinks, .799 99 6.11 1.23
i2 my stomach hurts, headache, ear, toothache, anatomic references,

foot hurts, body parts, location of sickness/pain. .700 163 6.04 1.59
23 let people know what he wants to eat, carrots, Big Mac, dessert,

pizza, names of foods, favorite foods, doesn't like the food,

specific foods. _ 574 235 6.09 1,49
24 health, nutrition, sensations, seizures, temperature, changes due

to pacemaker, itches, physical changes accompanying menstrual

cycle, miscellaneous baslic needs. g 28 4.09 | 2.34
25 ups. 647 16 5.42 1.95
26 socks, shoes, brown pants, sweater, new pajamas, what she would

like to wear on a trip, shirt, clothing. .555 110 5.24 1.94
27 - like, don't like, love. .699 70 5.76 171
28 hungry, thirsty, hot, cold. L77h 13 6.24 | 1.39
30 washing, get a haircut, do make up fcr me, brush teeth, comb my

hair, shower, bath, bubbles, general hygiene, hygiene activities. .593 131 5,31 1,98
3 I'm tired, sleep, bedtime, hasn't sient .11, need a rest, I'm

pooped, sleepy. .685 65 5.43 | 1.81
32 happy, unnappy, sad. .662 97 5.43 1 1.99
33 down, up, left, right, backward, forward, to the side, directions. .548 38 3.87 | 2.13
39 on, over, off, In, out, behind, under, this, that, at, with, pre-

positions. 461 82 4,13 | 2.06
45 Yes, HNo. .552 130 463 | 2.49
L3 o to the bathroom., bathrooming needs, toileting, fFlush the toi-

let., tolleting problems, tollet, bathroom. .689 141 s.7 | .72
50 |, me, you, we, us, my, your, pronouns. .51k 69 §.86 1.94
59 uncomfortable, hurt. .625 66 5.82 | 1.85
63 Time, time concepts. . 364 18 b.s4 | 1,84
65 basic needs. 028 86 6.15 | 1.38
81 Something is hurting., sick, | don't feel good today., need medi-

cation, surgeries, Will it hurt?, tospital/medical/iitrgery terms, :

pain, general not feeling well. .599 166 5.52 1.83
85 focd, eat, eatlng, feeding. .554 106 5.75 | 1.55

O
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Table §
Factor Loadings, Interview Frequencies, and Rating
Judgments for ltems Cuntained in Factor IV
Rating
Factor Interview
m 4 ltem Loading Frequency Mean | S. D.
2 therapist, friend, nurse, doctor. teacher, aide, girl, boy, people. .364 181 6.02 1.45
7 braces fi.ting properly, sit up straighter, my balance is different,
need more support, input on therapy, Don't have the strength to do
it., what he/she likes/disiikes about devices, interaction with
therapist. .550 85 L.79 | 2.30
16 feels bad, bored, lonesome, grief, depressed, Something Is bothering
me., worried, miscellaneous negative feellngs and emotlon. .578 153 5.57 | 1.88
vl | want to ., deslres, want, | need ., doesn't want something
I don't want ., what he would like to do, | don't lika it., pre-
ferences, choices, wants, likes. .569 195 5.67 | 1.
56 feelings, emotions (in generai), emotional needs, how he is feeling, .692 109 5.67 | 1.73
50 when, where, who, what, how; why, which, question words. 514 99 5.03 | 1.99
51 rolling, gross motor, pesitioning, Walk around in walker., mat, Work
with weights., articulation, therapy activities. 374 67 3.58 | 2.18
62 therapist's name, employees at the dardens, teacher's names, names
of schoolmates, names of those in family, friends' names, authorlty
figure names, names of people. .609 178 5.70 | 1.83
66 night, tomorrow, marning, past, future, often, weekend, qualitative
time concepts. 477 b9 4.91 1.76
68 Ha, M tp ' 'm," letters, alphabet. L424 30 L.s6 | 2.39
70 Speech, Physical, Occupational, Therapy. .43 25 b.25 |2.28
n cohfused, compassion, Jreams, puzzled, excited, miscellaneous inter-
nal states. .687 36 L.43y |2.22
80 Want attention., wait, | want to do with you.. | want to help
out., Let ms try., | would like ., Can we go?, | need my page
turned., requests. .581 347 5.1 1.93
82 was, put, am, go, give, hear, touch, have, run, verbs. .374 153 bh.49 |1.98
84 When Is mom coming?, | want to do this work, but | am frustrated.,
Today It's too hard., tell why he is angry, They're taking away my
bouks ., Can | go out and play?, What should do next?, |'m ready
to go back to Laurel Hills., adult-child Interactions. .505 Loo 4.4y 2.2
87 frustrated, frustration. 646 54 5.2 2.0C
88 You left the salt out., !'d prefer food on the side of my mouth.
how he wants his aggs flixed, | nsed my food cut., Get the food on
the back of my teeth more., where he needs his drinking cup placed,
special utensils, food preparation and speclal Instructions. 374 33 Laos 12.33
89 fear, scared, afraid. 646 3 5.30 [1.87
90 rain, climate, forest, tree, temperature, weather and nature terms. Ay 23 2.28 1,74
91 | ¢on't understand., | don't know. - .663 26 5.27 f2.01
130
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Abstract

FBleven commercial devicés, as well as communicatic 1 boards and
books, are discussed in terms of technical evaluations, human
factors evaluations and clinical trials. The syst:us are com-
pared using a table containing six major categories: symbology,
physical selection metvhod, cognitive selection method, receiver
ser output foumat, vocabulary size, and vocabulary manipula-
'

tion. A seventh category, physical construction, is presented
by way of tables containing specific information about the

commercial devices.
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Introduction

In order to match augmentative communication systems {(ACSs)
to non-speaking and/or writing ciients, it is necessary to sys-—
tematically determine the systems' characteristics. "he
determination of augmentative communication system
characteristics serves several purposes. First it allov: '« to
carefully examine the system, its components and how they
function. Second, it facilitates a match to client ne.ds by
isolating characteristics that are pertinent to matcli: 3 a
system to a client! This is important cince not all
characteristics may have any or equal p+ri.inence to the match,
and not all clients have the same gcals and physical or
cognitive/language skills. Characteristics which do meet the
client's needs or may be made to meet the needs with minor
changes in the system are identified thrcugh the characteri-
zation process. This.then allows for a awmparison of fit
between a system's characteristics and a client's needs and
skills. Some authors who have develcped tables and systems tc¢
aid in matching devices to clients include Holt and Vandeitheiden
(1975) and Montgomery (1980).

An evaluation of the system astablishes an oveiall level of
excellence through consideration of conformance to specifica-
tions and manufacturing quality. This level o quality includes

a consideration of how well the device performs when used by
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clionte, The level of the manufacturer's resporsiveness to
repair needs and suggestions for improvements are also consider-
od. This overall evaluation of quality is taken to be another
characzhfistic to be included when matching a system to a
client's needs.

Characterizations énd evaluations of augmentative
comunication systems serve multiple purposes in addition
to thosa already mentioned. The information can be shared with
individuals in related professions. This may improve the type
and quality of communication systems which are designed and
manufactured. The feedback to manufacturers may make them more
responsive and responsible in terms of improving the quality and
features of their systems. By defining characteristics and more
carefully matching them to élient needs, the "closet syndrome"
might be avoided. The "closet syndrome" is something mest of us
have seen happen. A device sounds just right for a client and
is purchased. It does not work well for the client and it gets
put away in tre closet. A more careful analysis of the
characteristics of the system. and the client's needs vhould
avoid this problem.
Methods

The methods used by us to chafacterize and evaluate
augmentative communication systems involve a threefold approach:
technical evaluation, human factors evaluation and clinical
trials. The technical evaluation identifies specifics about
the system such as its manufacturer, distributor, weight, size,

dimensions, input, output, case material, power source,
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accessories, price and documentation (user's manual). Both the
internal and exterr.al construction are examined and evaluated.
This phase of Lie evaluation also addresses safety and
conformance to good manufacturing practices.

The human factors portion of the device evaluations are
conducted by able-bodied staff personnel looking at
characteristics of the augmentative communicaticn systems
which could affect human performance variables. Among the
characteristics usually examined are:

- minimum cognitive, language, sensory, and motor
skills required to operate/utilize the ACS in-
cluding its interfaces

-~ the types of commands or features (e.g., backspace,
nmemory capabilities) contained in the ACS

- the layout of the commands and vocabulary (if
programmed/supplied by the manufacturer)

- the speed at which a message czii be assembled

- the flexibility of the device in terms of accom-
modating to the changing needssabilities of users or
in the variety of functions it can execute

- the degn;ee to which users can access/use the device
independent of a caretaker or message receiver being
present |

- the accuracy, completeness, and clarity of the
operating instructions.

Finally, clinical trials are done using from four to eight

subjects. The majority of subjects are individuals who seem to
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e Tikely candidates for the system urder evaluation. A fow
unlikely candidates may be tried to detcrmine the flexibility of
the system. This sometimes produces surprising results.  The
system may work very well with someone who would not appear to
be a candidate user and we then need to reassess our description
of candidate characteristic. We may discover technical or

human factors problems in use that did not show up during "bench
tests”.  Tn addition we can obtain user opinions about system
features. Users often make very good suggestions about modifi-
cations that would improve the system.

Device Characteristics

Characterizations of twelve devices are presented in this
report. We have attempted to sample devices representative of
the major types of devices presently available. These devices
are shown in Table 1, organized by major ACS categories. Time
encoding (scanning) devices are usually configured in a
matrix-like manner with a certain number of rows and columns.
Each location in the array can be indicated by something such as
a pointer (cursor) or a light emitting diode (LED). By
operating a switch or a set of switches, the operator can access
(and indicate for a certain time) the location containing the
desired message. Other scanning modes are used with t.v.-like
displays such as the EMS Communi-mate uses. Here, the scanning
is done by moving a flashing cursor to the desired location and
then activating a switch to "enter" that choice.

Voice outpu. Jevices produce either recorded or synthesized

speech. The two devices evaluated in this category produce’



synthesized speech and contain manufacturer programmced phrages
wordsi, morphemes, letters and phonemes, all of which are
soparately and independently accessible.

Dovices in the printed output category conceptually
resemble typewriters with some jmportant differences. Two, the
Canon and the Proscan, are exclusively spelling-based devices
which print each character and cpace on continuous but very
narrow strips of paper. One, the Sharp Memowriter, has both
spelling and word storage functions. Its printout is on a cash
register-like roll of paper. The Autocom has the features of
the Sharp Memowriter plus very flexible storage and input selec-
tion capabilities and has a wider cash register-like paper roll.

Communication boards usually involve direct selection but
encoding or scanning are also possible. The cutput is always
transient visual and they are extremely versatiie in terms of
size and type of vocabulary which may be used with the system.

Although three of the devices evaluated, the EMS communi-
mate, the Expiess I and the Autocom, are more complex then some
others and might fit into two categories, we have chosen to fit
them into the category which seems to best describe their
functions. There are no hard and fast rules for grouping these
twelve ACSs, and many variations are possible. As these devices
are discussed in greater detail, functional similarities betveen
ACSg\in different groupings will be noted.

A Hie?&gchy of Device Characteristics
o

A étucial step in selecting communication systems and
[
strategies for specific clients is the transformation from
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chient goats and skilla 1o relevant candidate system chofce:s tor
that chient. A candidate system is one that is consistent with
client goals (either all goals or a subset of them since many
chients require more than one system) and is consistent with
chient. skills (physical, cognitive, linguistic). Tt is then
considered along with other candidate systems in making a final
recommendation. In order to systematize the choiece of candidate
systems, we have developed the hierarchy of device
characteristics shown in Table 2. There are seven categories in
this hierarchy: sy.bol system, physical selection method, cogni-
tive selection method, output format (receiver and user), vocab-
ulary size, vocabulary manipulation, and physical construction.
These are arranged from the lowest to the highest level based on
the highest level being most general, the most inclusive of the
lower levels. The lowest level is the most specific and the
least dependent on other higher ievels. Within each category
there is also a hierarchy based on the same considerations.
Progression from the lewest to the highest level reduces the
number of available system options; i.e., the scheme converges
to a set of candidates among which there are tradeoffs. Cook
and Preszler (1982) describe the use of this hierarchy in the
selection of candidate systems for clients. Since one system
seldom meets all needs, more than one device may be selected
and/or the candidates must be prioritized. When they are
prioritized, tradeoffs of one feature for another are often
necessary.

In order to use this hierarchy in the selection of
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candidate systems, PG is usetul to express the characterist jos

of these systems in the same format.  Table 3 shows such o
characterization for the twelve devices deseribed in this papor.

One character istic, physical construction, is evaluated using { he
appropriate tables, 4 to 6, and the information contained in the
technical evaluation for commercial devices. Someone wishing to
match a cystem to a client's abilitien and needs may do so by
checking the subcategor ies the t best deseribe the client's goals

and :kills on a check sheet such as that shown in Table 7. By

compar ing the results of Table 7 to Table 3 it can b~ s nined
which devices meet the most crucial needs and the ma-

needs for that client. These then form a group of candidate

devices which may be tricd in order to make a final selection.

This approach requires a « ailed assessment of client goals and
skills in order to identify candidate system choices. We have
described such an assessment procedure (Coleman, et al., 1980;

Meyers and Coleman, 1982; Coleman and Preszler, 1982; Cook and
Barker, 1982; Cook and Preszler, 1982).

Device Evalua*i ns

Scanning Devices

The scanning devices in Table 1 and 3 share several
features in common. Each provides the user with a display
containing from 16 to 114 locations. The array communicators
(Matrix, 2ygo 16C and Zgo 100) require the user of an aid to
construct the vocabulacy entries that will be placed on blank
overlays. Thus, as many "pages" of information as necessary may

be prepared. However, the user cannot independently select a
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. new page. The Communi-mate is preprogrammed by the manufacturer
with a total of 420 choices distributed over l9lpages of words,
phrases and alphanumeric characters. The user can work with
only one of these pages at one time, but user page selection is
possible. The Express I s four user-selectable programmable
levels from which the user may choose vocabulary itemé. One of
these levels contains preprogrammed words and alphanumer i
characters. The remaining three levels may be customized by the
user .

All of the scanners utilize a cursor to© indicate which
vocabulary element has been chosen. This cursor is directed by

an interface connected to the device. There are several types

of scanning employed in these devices. Directed scanning allows

the cursor to be moved in one of four directions by connection
to one to four switches. The Zygo 16C uses a left only(scan in
which the cursor jumps to the next row when it reaches the end
of one row. This device can also use left and down scanning via
two switches. The Matrix and Communi-mate also have the two
switch mode. The Zygo 100 and Express I add up and right to
their scanning through the use of four switches. Row column
scanning is used in the Matrix, Zygo 100 and Express I. In this
mode, the lights in one entire row are illuminated
simultaneously. When a single switch is pressed the cursor
moves acruss the row until a second switch activation. Upon the
second activation the cursor stops to indicate seléction of that
vocabulary item, "automatic" scanning in which the light

steps from element to element in the array until the user hits a
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switch is'also available on the Zygb'l6C.

Each of the scanners can utilize a variety of interfaces
thereby increasing the likelihood that users with varying
degrees of physical abilities can control the device.

Scanning devices require the operator to possess certain
cognitive skills in addition to a symbol system and an
understanding of the communication process. For example, the
user must understand the principles of cursor use; i.e., that a
cursor "moves" around in a display field, that it serves to
indicate a choice, and that its movement corresponds to physical
actions of the user on the switch. The Qser must be able to
visually follow the moving cursor and anticipate where it will
bé next or fixate on the item of choice and attend to it until
the cursor reaches it.

Technical Evaluation. Specifications for the scanning

a:ids evalauted are shown in Table 4. None of the cases of these
devices is sealed against moisture or dirt. The Express I, in-
tended to be used either flat on a lap tray or table or on an
easel, is particulary susceptible to accumulation of moisture
(such as from drooling), food, dirt, etc.

Several tybes of switch (interface) connectors are used in
these devices. Both Prentke-Romich and'Zygo sell adaptors for
each others switch connectors, and the Communi-mate uses a Zygo-
like switch connector. The Matrix uses a ﬁon—standard octal
connector. This lack of compaﬁibility limits the use of other
manufacturer's switches with the Matrix, but DUFCO supplies a

large variety of switches for use with the Matrix.
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'Replacing the overlays on the three array cbmmunicators is
simple due to careful design. This task is more difficult with
the Express I.

All the scanners, except the FMS, use rechargeable
batteries as the power source. This greatly enhances
flexibility both through portability 'and ease of classroom use.
The Zygo 16C and 100 and the Express I have wheelchair mpunting
systems available és accessories. The DUFCO, Zygo 16C, Zygo 100
and Express I also have stands for positioning the device on a
table or lap tray in front of the user.

Each of the devices was disassembled in order to evaluate
internal construétion. All devices except the Communi-mate,
were designgd specifically as augmentative communication sys-—
tems. The éommuqi—mate is based on the Sorcerer microcomputer,
with some components addede

All these devices use modular construction in which
subfunctions of the device are fabricated on separate electronic
printed circuit boards (PCBs). This facilitates repair since
an individual PCB can be replaced easily and quickly if it mal-
functions.

The use of moduleé also requires that interconnecting
cables and connectors be used. Labeling of these cables and
connectors must be logical and clear in order to prevent
misassembly. Both the Zygo 16C and 100 have well labeled
connectors, the Express I has no labels, aﬁd the Matrix has
only hand lettered labels on the PCB. The Communi-mate has

fewer modules and uses unique connectors for all cables. This
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physically prevents erroneous connections.

The manner in which the interconnecting cables are
assembled is also important. The DUFCO, Zygo 16C and 100 all
use cables composed of bundled individual wires. The other
devices all use flat cable that is manufactured with multiple
wires in one package. The latter approach results in lower
production costs, but either approach is acceptable if the
cables are carefully routed and mechanically stabilized to avoid
strain on the connectors. This is generally true of the
scanning devices.

The quality of design and construction is a subjective
judgement. Good manufacturing practices (GMPs) for electronic
devices are well estabiished (Federal Register,11978). We
evalaute the quality of devices against ghese @Ps. The quality
of construction and design vary significantly for devices in
this category. We judge them all to be adequte, but several
deficiencies were noted. All devices had post~production
add-ons of components on the PCBs. These aré less mechanically
stable than components that are firmly attached to the PCB
during production, and are thus more susceptible o failure due
to mechanical Qear (such as vibration or mechanical impacts
applied to the device). The Communi-mate, Matrix and Zygo 16C
had the fewest add-ons, and the Express I and 2ygo 100 had the
most. On a strictly subjective basis, we Judged the overall
quality of construction (e.g. soldering-of electronic parts,
quality of PCB fabrication, layout, cabling, etc.) to be

super jor for the Communi-mate, Matrix, Zygo 16C, and Zygc 100.

205

12.



One exception is the modifications made to the Sorcerer
computer for the Communi-mate to enable sirngle switch .se. These
are somewhat flimsy and subject to mechanical failure, in our
judgement.

Human Factors and Clinical Trials. All of the array

devices evalucted except one (the EMS Communi-mate) have the
option to useJSny type of sy:nbol system: pictures, Blissymbols,:
Rebus, words, letters and so on. The only limiting factors were
size and placement in relation to the selection light or cursor.
The Zygo 16C allows an area of 3" by 3" (75 by 75 mm) for the
symbol and the selection light is to the left of the area. The
Zygo 100 has an'area of 1 5/8" by 1 1/4" (41 by 30 mm)- for the
symbol with the selection light in the middle of the area. This
presents problems for the use of pictures since they must be
rather small and may cover the selection light or must have a
hole in them t© allow tlke light to shine through. The size of
letters and words placed in these areas would be adequate for
someone with normal visicn but a problem for anyone who is
partially sighted. The Matrix communicator présents similar
problems since the area for the symbol is 1" by 1" (25 by 25 mm)
with the selection light in the middle of the area. The EMS
‘Communimate programs presently available only allow for reading
and spelling but other programs could be developed for symbol
users. |

Due to the versatility of these devices the symbol type is
seldom a problem. The method of selection however may present

problems to some clients. The movement from item to item may be
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done automatically by the device or each move may be directly

controlled through a switch by the user. When the device auto-

matically scans, the user must have the skill to predict when

the light will be tu;ned on at the appropriate item and time the
selection t~ stop it there. This requires vert good attention
and prediction skills. If the person is cont.olling the light
selection, perseveration or extraneous movements must be con-
trolled to prevent overshooting the target. Again both
cognitive and physical skills are involved.,

The selection of an appropriate interface may alleviate
some of the physical problems. One advantage to array type de-
vices is the fact that they have a wide variety of switches that
may be used for interfaces. Thié increases the likelihood of
the selection of a successful interface. Some of those used
with the devices during our evaluations included tread, slot,
leaf, ioystick, touch and EMG. These ;Et with varying degrees
of success depeﬁding upon the clienﬁ's abilities. It was the
rare client who did not have success with at least one type of
switch. |

One of the major problems with all array type systeuis is
rate of selection. With rate exceptions, they are slower than
direct selection methods. During testing, rate of selection
varicd from about 4.5 to 7 seconds per selection, that is per
space not per desired comminication message. We wquld expect
this rate to increase with iécreased familiarity with the
device. A positive feature of all of these devices is
adjustable speed for automatic scanning. This allows for change
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as improvementin selection, time and accuracy occurs.

The Zygo 100 and Mati'ix have memory features. These allow
the user to organize a message, call the listener and present
the mecsage. This is particularly useful in situations in which
the listener has limited time. This does assume that the user
has the cognitive skills needed to learn and remember the rules
needed to put something into memory and recali it. It was our
experience with clients that the najority of clients who could
use the devices could learn the rules for programming memory in
a limited amount of time. |

The EMS Communi-mate and Zygo 100 also have printer attach-
ments which allow the message to be printed aad read at another
time.

The Zygo 16C allows selection of array size to vary from 2
to 16. This is done by pushing buttons on the side of the
device. The model 16 has these switches inside the case This
is particularly useful for training scanning skills. The
Express I has options for row/column or dilrected scarming)
direct selection and either manual (fifth switch) or a_utazatic
(based on time delay) entry when using directed scanning.

Voice Qutput Devices

The two devices evaluated in this catégory were both manu-
factured by H.C. Electronics, the Handivoice Models 110 and 120.
For many nonspeaking individuals voice output is highly desire-
" able and most appropriate in meeting certain of their communica-
tion needs. Synthetic voice output can be understood by re-

ceivers whose primary symbol system ranges from pictures to
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standard orthographics. ~ It can be used when the message sender
mu‘st communicate to a small group of people. These devices als»
permit the user to be in face--to-face con*=><t with the re-
ceivers, an impo.tant component of ordinary cornwversation. Both
models allow the operator to construct a messace either slowly
or rather quickly depencding oy content, but once formed, the
message can be play=d back at a rate of speed comparable to
ordinary speech. This feature at least partially provides a
"real time" base for the communication. Both models contain,
in addition to preprogrammed morpbemes, words, and phrases, a
phoneme base. The user is thus able to generate all possible
words in the language. Sucl a capability is a positive feature

for users possessing high cognitive and language skills.

Technical Evalaution. Specifications for the voice output
aids are shown in Table 5. The two Handivoicé units are
generally well designed and packaged. The complexity of these
devices dictates that they be rather large and heavy, and this
affects their use by some clients. While the housings (cases)
appear to be solid and well designed, the battery compartment
cover on the Model 110 was warped on our evaluation unit, and it
did not fit properly. Both units are attractively packaged.

A mechanical ON/OFF indicator is used. While this does
save power over a lighted indicator, it can be misleading since
the indicator will appear to be ON when it is depressed, even if
the batteries are fully discharged. The HC-110 and HC-120 use
battery charging circuits in which the battery itself acts as a

filter. This design means that the battery must be installed

Ri{



17.

when either unit is being charged. If not, damage can occur to
the electronics. This caution is not prominently displayed

on either the battery, charger or case of either model. 2re

is only a brief statement of caution in the operator's manual.

During our evaluation several malfunctions were noted.

The Model 110 would occasionally lock in an "Ahhh" mode in which
the system continued to produce an "Ahhh" sound instead of
selected items. The audible sound and light emitting diode
which indicate item entry do not indicate for repeateé entries.
Also, both units gave false low battery indications even though
the batteries were fully charged.

Modular construction is used in these devices. Both
contain a microcomputer and voice synthesizer. In order to pro-
tect the proprietary rights of Votrax, the voice synthesizer is
potted in a resin. This adds significantly to the weight of
each unit.

Both models showed evidence of post-production modification.
on the <lectronic PCBs. In the Model 110, the "touch panel"
(keyboard) is held in place only by the cover; and in the Model
120, the liquid crystal nuneric display is loosely attached.
Internal stabilization is reconnehded for these components,
especially since many of the users of these devices have
difficulty with‘motor control, and the devices ﬁay be subject
to dropping or other mechanical shocks.

It is possible to plug in the cable from the computer to
the voice synthesizer backwards. This could result in damage to

either component. In general, the interconnecting cables and
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their connectors are not labeled in either model.
Overall, the electronic fabrication is acceptable and the
modular design should facilitate repair.

Human Factors and Clinical Trials. The Handivoice 110

comes with words, letters, morphemes, and phonemes as the
selective symbols. They are arranged on levels which require a
color code to access. The selection board contains 128, 3/4"
(1.9 cm) squares. Each square contains four words, letters,
morphemes or phonemes. Each item is on a different color

within a squére. ‘The user must first select the appropriate
color using a control key and then press the square. The
lettering is smaller than typewritten material and somewhat
difficult to see. The user may put just one color overlay on at
a time reducing the number of items available. The printed
overlays from the company have small lettering even in the
single color overlays but these could be made larger. Many
items may be pictured or syrols substituted for the pictures on
a single color level. This allows the device to be used by
non-readers.

The squares réquire 10-70 gms of pressure to activate the
switch in the square. The switch is not exactly centered in the
square and pressure in certain areas of the square will not
activate the switch. The system has clear and correct capabili-
ties and contains two memories which can hold 40 entries each.

The entries/are lost, however, when the device is turned off.

o

A feedbask light, a beep, or an echo of the item selected

are available for feedback. The feedback light, a small red *
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light in the upper right hand obrher , alwvays lights. The beep
a user option. The echo mode is another user optior which has
one drawback. The selected message is spoken about 1.5 seconds
after the switch is pressed. This can slow down communicatién.

The Handivoice 110 produces speech at a maximum intensity
of about 70 dB which is about oonversationél level for human
speech. Some items in isolation, such as short words or
letters, are difficult to understand but usually become more in-
telligible in context.

The time per item selected for unskilled users was two to
ten seconds. One would expect to see some increase in speed as
the user becomes familiar with the system. A Keyguard is avail-
able and may improve selection speed and accuracy for some
clients.

The Handivoice 120 produces synthesized speech when a
three digit code has been either directly selected via a
keyboard containing digits zero through nine or the device scans
the digits Ly saying zero through nine three times and the user
presses a switch to select the desired number when it is said.
The numbers to be selected whenuscanning and the already
selected numbers in both cases appear as a liquid crystal dis-
play in the top of the device. The rate of scanning is adjust-
able. The keys are 3/4" (1.9 cm) squares and require 70 gms of
pressure to activate them. If the scanning mode is used almost
any switch may be adapted to be used.

The sysiem has two memories which can hold 40 entries each.

A visual display informs the user when only five more items may

ppels
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be entered in memory. The items are not retained when the
device is turned off. The maximum intensity level is 72 dB. A
keyguard is also available for this device.

It took the subjects between 4 and 30 seconds to find the
code and press or select the three digits to make each entry.
This time, particularly search time, would probably be reduced
considerably with practice.

Both systems have a male pitch which some girls or women
may not like. Both systems also weigh over five pourds and are
awkward for the ambulatory person to carry. They would, how-
ever, mount well on a wheelchair.

Printing Devices

The devices in this category can be thought of, with cer-
tain important exceptions, as being analogous to small type-
writers. Each has a keyboard, two of which the Proscan and
Sharp Merowriter, are in fact laid out in typewriter-like
fashion. 1In all cases, the operator éctivates a key or sensor
which causes its designated character to be printed on a small
paper tape. The Autocom may be configured in many different
ways with input keyboard arrangéﬁents devised by the user. This
allows for altering the input to accommodate for a var iety of
user physical capabilities. The Canon has a frequency of
occurrence letter arrangement.

Technical Evaluation. Specifications for the printers

are shown in Table 6. The autocom has a sealed case to prevent
moisture from leaking into the electronics. The Proscan is not

sealed and has large spaces into which dirt and moisture may
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leak. The Sharp Memowriter and Canon Communicator have cases
which fit snugly, but they are not specifically sealed against
moisture.

All of the devices use direct selection. The Sharp Memo-
writer and Canon Communicator have calculator-like keys, the
Proscan uses a head-mounted detector that is aimed at the
desired choice. The Autocom uses a magnet attached to various
plastic bases as the selection method. The letters on the Pro-
scan display are silk-screened on and may be inadvertently
removed by cleaning solutions. The keys of the Sharp Memowriter
and Canon Communicator are etched with alpha-numeric labels.
This labeliné should withstand long term use. The Autocom
allows the user to modify the arrangement of letters, words,
etc., and the overlays are placed under the moisture sealed
cover.

All devices in this category use rechargeable nickel cad-
mium batteries. The Canon Communicator has the batteries sealed
in a separate housing. This has lead to many failures of the .
cable connecting the battery pack to the communicator. These
batteries can only be replaced as a unit. The Proscan uses
size "C" batteries that are readily available. Changing these
batteries requires opening the case and may be difficult for a
non-technical person. The Sharp Memowriter has the batteries
inside the case. They are intended to be replaced by the user.

The Canon Communicator and Autocom have indicators that
show that the device is turned on. The Sharp Memowriter

indicates "ON" by the active display and the Proscan by the
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flashing red light emitting diodes in the display matrix.

Wﬁeelchair mounting systems are available from the
manufacturer for the Autocom and from Zygo Industries for the
Canon Communicator and Sharp Memowriter. The Proscan is design-
ed to be placed on a lap tray or table in front of the user.

All the printing devices were disassembled to evaluate in-
ternal construction. Disassembly of the Canon Communicator und
Sharp Memowriter requires the removal of screws and the use of a
"twistiﬁg" motion to release several tabs. The Autccom is
disassembled L, removing the cover and 16 case screws. The
Proscan is ¢ -ned by removing 16 case screws.

all t mits use modular construction. The inter-
connecting cables be.ween modules are soldered in the Proscan
(with the exception of the connection to the printer). This
makes removal of one noéule significantly more difficult. In
the Canon Communicator and Sharp Memowriter, the cables are
arranged such that only one assembly configuration is possible.
The Autocom also has only one configuration possibie. In all
three of these devices, the connectors are polarized so that
they can only be inserted one way. All the printers use flat
cables:

The overall quality of devices in this category varies con-
siderably. The Canon Communicator, Sharp,ﬁenowriter, and Auto-
com use industrial grade assembly methods. Theses devices had
very few indications of post-production modifications. The Pro-
scan is assembled using prototyping-like methods which include

individual soldering of connections. There were many post-
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production modifications evident on our evaluation model and

in a model that we subsequently purchased. Components were add-
ed to the printed circuit boards, copper "traces" (connections)
on the boards were modified (gengrally ky cutting them with a
knife and then adding a piece of wire for the new connection).
These features cause us to question the long term rgliability
of the Proscan.

Human Factors and Clinical Trials. To effectively

‘use these devices, a candiflate operator must

possess sufficient spelling and grammatical skills to produce
functional messages. At ﬁhe same time the message receiver
must be capahle of reading the message. Although the user could
(and probably would) memorize ﬁhe location of each character's
keys thereby bypassing the absolute necessity of seeing the
character label on each key, it would be helpful if the user had
good visual acuity. This would facilitate learning the keyboard
arrangement and seeing the message as it was printed on the
paper tape.

Printed output has certain advantages which relate to the
needs of some users. Some messages must be retained over a sub-

stantial period of time, such as homework completed on cne day

- and submitted the next day. Other communications, such as

letters to friends or relatives, are intended to physically

travel over distances. 1In both cases, printed output can meet
thesé needs. As another advantage, message construction time
(oh the part of the operator) and message reading time (on the

part of the receiver) are physically independent of one another.

217
‘35;2315;

23.



24.

That is, since the receiver need not be present during message
construction, the user ¢an complete typing the message at his or
her own pace and then call the receiver to read the message.
While this communication moa= is not applicable to all types of
interaction (e.g., ordinary conversation), it may be appropriate
to certain situations (e.g., classroom lessons, constructing a
shopping list).

Two of the devices have a memory capability built in. The
Sharp Memowriter has either 8 (Model 7000) or 40 (Model 7001)
locations where wordé may be stored. For the 7000, this repre-
sents 128 characters, and they may be organized in up to 8
locations. They may also be used in only one location for all
128 characters. The Model 7001 allows 640 characters arranged
in up to 40 locations. The user may use any code letter(s) to
identify the location of a given word or phrase. The Autocom
has 59 "levels" or pages,‘each of which contain all the squares.
All but the system cohtrol squares can be reconfigured by the
user. This creates a very large memory for word and phrase
storage, especially when compared to the other devices
evaluated. This memory capability significantly enhances the
flexibility cf these devices.

Although all of the devices in this category produce
printed output they vary considerably in terms of how this is
produced. Two (Canon and Sharp) involve pressing small calcula-
tor-type keys whiie the other two (Autocom and Proscan) involve
setting an acceptance time and liningrup a seiector with the

target for that amount of time. In the case of the Autocom a
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magnet is pushed across a surface with the persons hand, a head-
pointer or some similar method and held over a target which may
be either 1 3/16" (3 cm) or 2 1/2" (6 cm) square. In the case
of the Proscan the person must line up a detector with a
flashing light 3/16" (.5 cm) in diameter. This is usually done
with the detector attached to a headband. The acceptance time
for the Autocom may be set from about 8 seconds to almost
immediate acceptance. The Proscan may be set from about 6
seconds to immediate acceptance.

The alphabet keys of the Sharr are 1/4" by 1/8" (.6 by .3
cm) while the number keys are 1/4" by 3/16" (.6 by .5 cm). The
keys of the Canon are 3/8" (1 cm) square. All systems contain
both the alphabet and numbers from 0 to 9.

Both the Autocom and Proscan have alarms which may be used
to attract attention while the Sharp and Canon Gu not. The
Autocom is the only system which uses 'e;cactly the same method to
turn the device on and off as it requires for all other
functions. The other systems require different methods and
therefore may prevent the person from having full control of the
system.

Both the Canon and Autocom have correction features. The
Canon corrects by crossing out the error item. Because the’
Autocom has an LED display you may go back to the error item and
correct it on the display.before it is printed. If you do not
notice your error immediately you must erase and redo everything
oqéurring after the error. The»Sharp has a cursorlwhich you can

move on the LCD display, make the correction without any other
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changes and then print. The Proscan has no error correction
method.

The Canon and Proscan use a 1/4" (6 mm) wide tape strip to
print messages while the Sharp uses a 1 3/4" (4 1/2 cm) wide
cash-register type tape and the Autocom uses a 2 7/8" (7 1/Z cm)
wide tape. |

All of the systems come with manuals. ghe Autocom, Canon
and Sharp manuals have oonsiderable detail and are rather
clearly written. The Proscan manual is very short and lacks
detail. |

The Autocom and Sharp are programmable which means that the
person who can use codes may access whdle words or phrases and
increase their speed considerably.

The overall size of the items was of importance to some
clients. Most liked the’small size of the Sharp and Canon but
the accompanying small size of the input keys is not always de-
sirable. They are ideal, however, for the ambulatory person
with relatively good “fine motor control. The keyguards on the
Canon and Sharp are of help to some people while others found
that their fingers or headpqintefs were too large to fit into
the hole in the keyguards. |

Communication Boards and Books

Technical Evaluation. Because communication boards and

books are usually made by significant others and vary consider-
ably, a technical evaluation like those done on other devices
was not conducted. A few comments will be made to note ways of

improving theé usefulness and durability of communication boards.
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Cc ering the board or page in some way almost always improves
its appearance and durability. A covering makes it waterproof
and allows it to be wiped clean. The most practical approaches
to this seem to be the following: if the system is rapidly
changing, put the items in plastic pockets or pages intended for
photograph albums. This allows them'to be slipped in and out,
changed and added to easily. If the system is relatively
stable, the board(s) or page (s) may be covered with clear
contact paper or laminated. In either case, a backup copy of the
board should be kept in a safe place. The time and money to re-
place a board is enough to warrant the cost of a good copy in
almost all cases.

Human Factors and Clinical Trials. Communica’ion

boards are probably the most commdnly used of

all augmentative communication systems. The class of  systems we
label as communication boards spans a wide range of devices.
Perhaps the simplest device is the Mini—communication board
(Mills and Higgins, 1980), typically containing a few voéabulary
entries appropriate to a very specific occasion (e.g., lunch
selections). A communication board is similar to a mini-board
but contains many more vocabulary elements appropriate for a
variety of topics. It is not unusual for the board to be
organized in some manner (e.g., topics such as relatives, foods,

places). If the board also contains different pafts of speech,

such as verb phrases or adjectives, in addition to noun phrases,

_the device is sometimes called a lénguage board. As a single

user becomes more proficient in communicating with more than one
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board, these single sheets may be bound together in some physi-
cal way, thus creating a communication book.

There is no such thing as a standard communication board.
It could be small enough to fit inside a wallet or large enough
to require a loose-leaf binder. It could be a circular Rolodex
or a flat note book. The sheets could be typing paper or heavy
cardboard (each covered by clear protecting material). The
vocabulary entries could be photographs, drawn pictures,
specialized symbols (e.g., Bliss), words, or alphanumer ic
characters. Commnication boards can even provide markers
(e.g., End of Word), command features (e.g., Please get my ocher
board), and editing capabilities (e.g., Ignore last selection).
Thus, one designs a communication board specifically for a par-
ticular user, basing the design on the user's skills, abilities,
and needs.

Communication boards can be extremeiy T lexible, capable of
changing with changes in the user. New entries or entire pages
should be expected to be added, and the design of the system
should take that into account. Sometimes even the symbol sys-
tem will change. For example, a picture book might soon require
words to accompany each picture, then words replacing some pic—
tures, then the use of an alphabet, and so on. Communication
boards can thus be dynamic systems, quickly responsive to the
requirements of the user.

In addition to their flexibility, communication boards have
two.other verylimportant advantages. First, they car be oon-

structed quickly. Once the specifics are known (type of sym-

ISs. . .
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bols, size ol board, needed vocabulary entries, etc.), a parent,
spouse, friend, any significant other or volunteer may actually
creatg a book or board.out of pbster board and marking pens.
Second, if the person-hours for, constructing the board are not
charged, the system is unbelievably inexpensive. 1In an era
where manufactured augmentative tommunication systems cost fr‘om
a few hundred to several thousand dollars, communication boards
can be built with materials costing a few dollars.

There are certain features which some would consider as
drawbacks to using communication boards. The output is only
‘transient visual. This means that the system does require a
listener to be present thereby restricting the independence of
the user. Because both the operator and the receiver must look
at the board to communicate, eye contact between the two is
generally less than may be desired. Also, no permanent record
of the communication can be made thus prohibiting the user fromv
independently using the communication board to write letters,
use the telephone as a TTY, do homework, and so on.

Communication boards and books may be accessed in any of a
number of ways. The usual method is direct selection in which
the person points with a finger, a hand held or head controlled
pointer or a focused light. Other methods may be used to
supplement or replace direct selection. Fbﬂr example, a code of
numbers, colors, etc., may be selected by the user. the
receiver then uses this code to determine the message. ' 'Ifhe

. ‘ . -
receiver may even manually scan the items on a board or in a

book until the sender indicates the receiver l% reached the
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appropriate response. A combination of direct selection and
encoding for page selection is also a common OcCurrence. Again
the versatility of this system is apparent.

In sumnary, communication boards, because they can be cus-
tomi zed to the needs of a user and by virtue of their
flexibility, ease of construction, and cost, can be power ful
and aopropriate communication systems for many nonspeaking
perswis. Even if it is not selected as the primary system, many
persons do require multiple systems and a communication board

shor”d be given serious consideration as a secondary system.
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Summary and Conclusions

Four types of communication systems have been discussed:
scanners, voice output, printed output and communication boards
and books. Representative samples in each category were
cxamined and evaluated in terms of technical and human factors.
Results from clinical trials were also discusised. This informa-
tion was compiled into tables: one contéining a hierarchy of
augmentative communication system characteristics and three con—
taining specifications for scanners, voice output and printed
output systems. A check list of device characteristics required
by the non-oral client was presented to be used to help match

client goals and needs to the table of device characteristics.
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Tabhle 1.

Category

sScanners

Voice Output

Printed Output

Communication Boards
and Books

228

-1
7
v

Fvaluated Dovices Organized by Cateqory

Dev ices

NUFCO Matrix

FMS Communi-mate
ixpress 1

7Zygo 16C

Zygo 100

Handivoice HC-110
Handivoice HC-120

Autocom

Canon Communicator
Proscan

Sharp Memowr iter



Table 2. A Hierarchy of Augmentative Commmnication
System Characteristics

Highest Physical Construction
" "Color /design
Size/weight
Storage requirements
Mountability

Vocabulary Manipulation
Editing
Page selection
Use of control characters
Simple symbol selection

Vocabulary Size
N 3 1000
500 < N ¢ 1000
100 < N ¢ 500
16 < N < 100
N< 16

Output Format
Printed/speech
Transient visual/simple tone

Cognitive Selection Method
Character encoding
Time encoding
Direct selection

Physical Selection Method
Array > 10
Array 6 to 10
Array 3 to 5
Binary choice

Symbol System
Spelling
Reading
Symbols (e.g. Blissymbols)

Lowest Pictures

Note: Within each of the seven categories, the levels are also
arranged in a hierarchy.

1,0
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- . 4 v
o o O Table3 S |
System Characteristics
Cognitiva Selection
Category | Device Symbology Physical Selection Mo thod
Time |
Binary |Array | Array | Array| Direct| Encoding| Character
Scanners Pictures | Symbols | Reading | Spelling | Choice fto 5 | 6-10 | 10+ | Select (scan) | Encoding
DUFCO + + + + t t - ¥ -
Matrix
EMS Com- + + ¥ ¥ +
munimate :
|Exoress | g 0 ¥ ¥ ¥ ¥ b4 + +
| “
yo 16 | 4 4 4 0 + ' - t 0
Iygo 100 + + + + + + - + -
loice Output
HC 110 + + t t I
) HC 120 t t t 4 ' '
Printed C;
Jutput s
Autocom |t ¥ ¥ t L !
Canon * L
Proscan t L
Sharp t U !
Lomnuni ca- + + + + + O N I 0 + W
H ‘ . ()]
tion Rn:lrds 231 .




_Table Mcontined . . .)

Category

Device Receiver or User Output Format Vocabulary Size Vocabulary Manipulation
Simple | Use of Page |Edlting (
Transient | Transient 17-1 101~ 501~ Symbol Control Selec- |cluding s
Scanners Visual | Auditory |Print |Speech| 1-16] 100|500 | 1000 | 1000+| Selection| Characters| tion {ple backs
DUFCO : .
Matrix t t
EMS Com ks
: + + + 4 + + +
munimat
Express + 4 + + + ¥ + 4 4
yqo 16|+ + y 10 ' 0
Iy 100+ + ¢ + 4 + 0 +
Voice
Output
HC 110 0 + + + + +
1o | - 0 ' ' +
Printed |
Output
Autocom - + + + + + +
Canon + + + +
Proscan|  + + 4 + 4
Sharp - + s 4 " + ‘o
Communi ca- ,
tion + I T I + + + +
Boards ’ '
W
Q <
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Key to Table 3

Very suitable

Suitable with slight modification on the part of the user or
Can be used this way but better systems are available

Not suitable or does not apply

Characteristic requires an additional accessory or component

receiver

part
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Specifications for Scanning Communication Aids Evaluated

DUFCO Matrix | EMS AT Iygo
Characteristic MC3HS Covmunimate Express | Model 16C Hode! 100
General:
Size to nearest 43x33%5 48x33x9 35x46x3 47x38x9 47x38x9
cms (length x |
width x height)
Weight (kg.) 3.7 b 2.2 4.6 b
Power Source Rechargeable | A.C. Line Vqltage Rechargeable Rechargeable Rechargeable
batteries batteries batteries batteries
(Nicd) (NiCd) (Pb Acld) (Pb Acid)
Case Material Alumi num Plastic and Plastic Plastic Plastic
| i num |
Interface(s)
Force to activate Variable Variable rangé Variable range | Variable range | Variable range
(gms): (variety of range 50-120 | 50-120 50120 50-120 50-120
_ interfaces may be
used) \
% * * %

Resolution (qm):
distance between
center of targets

. Range (cm): array
area

Number and type

.

E,;J*Vacgnﬁ with interface utilized

N1

. -. .li\w
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‘Table 4, Speciff&ations for Scanning Communication Aids Evaluated (continued)
s DUFCO EMS 7ygo Zygo
istic E»
MC3M5 Communimate xpress | lodel 16 Mode] 100
Visual Video display, Alphanumeric Visual transient | Visual transient
transient column printer display (4 char.) (also memory)
strip printer
(mn) Display 25x25 | Tv: 11 high Display: 25 high Disnlay 75x75 Pisniay 41x30
Printer: 50 high Light 75x29 Light 4 diameter
1 User None None Tone None None
Yes Yes {audible, Yes (audible) Yes (audible in Yes {audible)
(audible) requires printer) 4 locations)
re
Electronic Microcomputer Microprocessor Electronic Electronic
(Digital) (Sorcercer) (RCA 1802) (Digital) (Digital)
of Directed Directed scan Directed scan Directed scan Directed scan
scan Direct selection Row/Column scan (2 directions) Row/Column ‘scan
(keyboard) Direct selection Linear scan
; Automatic scan
y 100 Locations | 420 choices - 114 Locations 16 Locations 100 Locations
(Full alphanumeric, {d
punctuation plus
stored phrases)
8 Items 224 Characters on TV | 456 Locations None 16 Items
8-16 Items per
Jocation
None Delete, Backspace/ Delete, Backspace/ None Time Delay
n Erase

J.

Erase

scan- using directional (up, down, left,
direction

n scan-entire rows Vight until first swit
switch closure selects item

: éaig_gursor moves automatically between switch closures
an- each switch. closure moves cursor one item

right, etc.) switches the operator moves a cursor in the selected

ch closure selects row then items light across columns until second

23



Table 5. Specifications for Voice Output Communication Aids Evaluated

HandiVoice HandiVoice
Characteristic Model 110 Model 120
General:
Size to nearest cms bl x 9 x 6 30 x 18 x 7
(length x width x height)
Weight (kg) 2.5 2.7

Power Source

Rechargeable batteries
(Nicd)

Rechargeable batteries
(Nicd)

Case Material Plastic Plastic
Interface(s):

Force to activate (gms) 10-70 - 70

Target Size (cm) ‘ 1.9 2

Resolution {cm): distance 1.9 2

between center of targets

Range (cm) array area 30.5 x 15,25 10 x 10

Number and type 128 keys 16 keys

Output:

Type Auditory transient Auditory transient

Magnitude (intensity)
Additional User Feedback

Alarm

(also memory)
0-70 (dbC)
LED, Tone

None

(also memory)
0-72 (dbC)
LCD, Tone

None

CONTINUED ON THE NEXT PAGE . . .
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Table 5. Specifications for Voice Output Communication Aids Evaluated (continueu)
HandiVoice HandiVoice
Characteristic Model 110 Model 120
Controller:
Type Microprocessor (MC6800) Microprocessor (MC6800)

User Mode of Selection
Vocabulary

Memory

Message Correction

Direct Selection

Words, phrases, phonemes
and alphabet

80 entries

Clear Key

Encoding
Scroll

Words, phrases,
phonemes and alphabet

80 entries

Clear Key
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Table 6, Specifications for Printed Output Communication Aids Evaluated

Proscan (Optical
~ Headpointiny

Characteristic Autocom Canon Strip Printer) Sharp EL 7000
General:
Size to nearest cms 52 x 31 x 7.5 §.5x 1.3x3 33 % 6.4 x 20 19.7 x 9.5 x 0.3
(length x width x
height) ,
Weight (kg) 8.7 Main unit .3 Main unit T A
.3 Charger .2 Battery

Power Source Rechargeable bat- Rechargeable bat- | Rechargeable bat- Rechargeable bat-

teries (Nicd) - teries (Nicd) teries (NiCd) teries (NiCd)
Case Material Plastic/Metal Plastic/Metal Plastic Plastic
Interface(s):
Force to activate (gms) *0 (Magnetic) 180 keys, 760 0 (Optical) 150

on/of f

Target size (cm) 3 (small sq.) | em. sq. .5 diameter bx .3 alpha-

6 (large sq.) bet keys

bx .5 number
keys
Resolution (cm): distance | . 3 (small ;.) 1.5 {cm) 2° of head 1 (em)
between center of targets b (la ge sq.) movenent
Range: array area 52 x 52 (cn) § x 8 (cm) 39° of head 5.1 x 17.8 (cn)
’ ' movement :

Number and Type 32 big squares '

128 snall squares | 25 keys 80 Emitters 54 keys

(LED dots)

CONTINUED ON THE NLXT PAGE . . .
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Specifications for Printed Output Communi ¢

ation Aids Evaluated

(cont i nued)

Proscan (Optical
Headpointing

Sharp EL 7000

ristic Autocom Canon Strip Printer
Visual transient Stripprinter Stripprinter Visual transient
and column printer and column printer

je  (mm) LED Display 6 b I LCD Display 5

) Print 6 Print 4

nal User Beep Sound of Tone, sound of None

kK printer printer
Yes (audible) None Yes (audible) None

ler:
Microprocessor Electronic Electronic Microprocessor
(RCA 1802) (Digital) (Digital) (Custom)

de of Direct selection Direct selection Direct selection Direct selection

on

ary Alphanumeric, Alphanumeric and Alphanumeric, Alphanumeric,
punctuation plus punctuation punctuation plus punctuation, cont: ol
words/phrases control characters characters and

calculation
59 levels None None 8 locations
(120 characters)
> Correction Delete/backspace Backspace and Backspace and Delete, backspace

on display before
printing

cross out

cross out

on display before
printing

e {
"""‘
T

vgii‘E*
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Table 7

REQUIRED DEVICE CHARACTERISTICS

SYMBOLOGY ‘ PHYSICAL CONSTRUCTION
Pictures SIZE
Symbols
Reading Handheld
Spelling Wheelchair Mountable

Fixed Position

PHYSICAL SELECTION

WE IGHT
Binary Choice
Array up to 5 Less Than 2 lbs.
Array 6-10 o 2 to'5 lbs.
Array greater than 10 5 1bs. +
COGNITIVE SELECTION METHOD FLEXIBILITY
Direct Selection Easy to Add Accessories
Time Encode (Scan) Some Prot:'rus with
Character Encoding Accersorics

No Accec:zories
RECEIVER OR USER OUTPUT FORMAT

Transient Yisual
Transient Auditory
Print

Speech

VOCABULARY SIZE

(1-16)
(15-100)
(120-500)
T (5h0-1000)
— ~ (1000

VGCABULARY MP4IPJLATION

Simple Symbol Selecticn
Use of Control Characters
Page Selection

Editing

—
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Matching Augmentative Communication Device
) Characteristics to Ciient's Goals and Skiliis
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Matching Augmentative Communication Device
Characteristics to Client's Goals and Skills

) Albert M. Cook and Ann M. Preszler
Assistive Device Center
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Abstract

A method for relating speaking and/or writing impaired
clients' goals and skills to the characteristics of augmentative
communicafion systems has been developed. Clients' goals and
skills are assessed and systematically related to identified
characteristics. Assessment techniques are presented toéether
with a theoretical framework. ‘The process is illustrated by

~everal case studies.

Introduction

The process of assessing persons with speaking and/or
writing impairments for the purpose of recommending én
augmentative communication system requires a systematic
methodology which includeé consideration of many factors. Two
basic approaches have been developed. In one of these, the
person is matched to currently available devices through a
"shopping center" approach (e.g., Montgomery, 1980). A system ié
chosen for an individual based on his or her ability to use it in
an assessment setting. An alternative method, and the one
described here, is to reverse the process and match the system to
the needs and skills of the client. Some general approaches
using this method have been described (Coleman, et ai., 1980,
Lloyd, 1976, Shane, 1980, and Silverman, 1980), and there is a
geheral understanding of the need to determine the physical
capabilities of the client (Cook and Barker, 1982), the cognitive

)and language abilities of the client (Meyers and Coleman, 1982)
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and the goals and needs of both the client and those with whom he
or she will communicate (Coleman and Preszler, 1982). The need to
include environmental considerations has been described by Mills
and Higgins (1980). One area that is often overlooked, however,
is the necessity to transform client skills and goals to
characteristics of augmentative communication devices in a
systematic manner. This paper describes one approach to this
problem that provides a systematic procedure for determining
characteristics of devices that will meet the client's needs and
also iderncify "candidate" augmentative communication systems
based on client abilities and goals. We define device
characteristics and give examples of them in a subsequent
section. Methods of selecting these characteristics and
evaluating their effectiveness for a given client are also

presented.

A Hierarchy of Augmentative Communication System Characteristics

A crucial step in selecting communication systems and

strategies for specific clients is the transformation from client
goals and skills to device characteristics. A set of critical
guestions that help identify features of communication systems
that are relevant to specific clients is presented in a later
section, but there is still a need to convert these into
"candidate® systems. A candidate system is one that is consistent
~-lient goals {(either all goals oi a subset of them, ' since
7 clients require more than one system) and is consistent with

~ijient skills (physical, cognitive, linquistic). It is then
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’ considered along with other candidates in making a final
recommendation,  In order to systematize the choice of candidate
systems, we have developed the hierarchy of device

characteristics shown in Table 1. There are seven categories in

.

this hierarchy; symbol system, physical selection methodology,

cogqnitive selection methodology, output format (receiver and

user), vocabulary size, vocabulary manipulation, and physical
construction. Thesc are arranged from lowest to highest level

bascd on the highest level being the most general and the most
inclusive of lower levels. The lowest level is the most specific
and the least dependent on other higher levels. Witﬁin each
category there is also a hierarchy based on the same considera-
tions. Progression from the lowest to the highest level reduces
the number of available system options; i.e., the scheme coverges
to a set of candidates among which there are tradeoffs. Since
one system seldom meets all needs, more than one device may be
selected and/or the candidates must be prioritized. When they
are prioritiéed, tradeoffs of one feature for another are often
necessary. The use of this scheme for any individual requires
all the assessment data described here and thus includes client
gnals and skills as well as environmental considerations. This
hierarchy provides a framework for decision making{ rather than

a step-by-step procedure for assessment.

Symbol Selection Method

We have chosen cymbol systems as the lowest level of the

' hierarchy because this characteristic is the most limiting in
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system choice. If an individual requires a picture system, then
most printers, word boards, etc. are eliminated. At the next
higher level is the use of a symbol system possessing grammar and
syntax (e.g. Blissymbols). The nature of this symbol system
allows the inclusion of more linguistc functions such as
categorization by parts of language, etc. Printing systems
cannot, in general, print Rebus, Bliss and other special symbols.
Thus, most printing systems are eliminated at this point. The use
of whole words is the next level in the hierarchy because clients
often have reading skills that exceed their spelling skills.
Within the symbol system category, the use of spelling is the
most abstract, most generally applicable and encompasses all
utterances that can be generated by lower level symbol types.

The use of phonemes to generate unrestricted synthetic voice
output is taken to be equivalent to spelling.

Given these symbol types, we can relate them to the outpucz
characteristics of devices. This serves as the first step in
narrowing the choices of candidate systems. Simple visual lights
in array elements can convey whatevgr symbol is placed in the
element. For example, so-called scanning aids (e.g. 2Zygo,
Prentke-Romich,DUFCO) all have provision for placing pictures,
letters, words or symbols in the array elements. Other aids such
as small printers are capable of printing only alpha-numeric
symbois (e.g. Canon Communicator, Sharp Memowriter). Some
devices can also be connected to printers th?t use an 8 1/2 X 11"

(or larger) printed format (Express, Autocom, EMS, microcomputer

systems such as the TRS-80 or Apple). Voice output aids can
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represent words, spelled letters or phonemes, with input
selection via plctures, symbols, words, letters or phonemes.
Thus, symbol type directly affects the availability of candidate
systems for a given client.

Physical Selection Method

The next most basic characteristic is the physical method by
which the client accesses the system. Order within this category
is based on the number of independent choices available from the
interface. Selection may be by any anatomic site (e.g., hand,
arm, head, chin, leg, foot, etc.). The lowest level here is the
use of any binary choice. For example, a single switch of any
type or a head nod for "yes" or "no" provides one control signal

’ for the person to use in selecting vocabulary or controlling the
device. Arrays consisting of two to five choices are at a higher
level because they are more general, and they include the single
binary choice as a subset his level includes any "array" of
choices of from two to five items including simple pointing via
hand or head pointer (for example) or sets.of two to five
switches (including joysticks). A typical application for this
type of interface is the UP/DOWN/LEFT/RIGHT directed scan in
array communicators. A new level is defined for arrays in the
range of five to ten choices because this includes "numeric" (0
to 9) keyboards. However, choices at this level may still be
made with any simple pointing technique. Keyboards are arrays of
switches arranged in a specific order with specifc key spacing.

!-____‘Small“numgnighkgypgggds requirelrelativly fine motor control, but

can be used in a very restricted spatial location (such as
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mounted to the arm of the wheelchair) and they do not require a
large range of motion. Enlarged numeric keyboards are also
available for persons with limited resolution. Full
alpha-numeric keyboards (e.g. typewriters)are the most general
and flexible of switch arrays. They do, however, require both
fine motor control And relativly large range of motion.

Keyboards may be activated with the head or toe as well as the
fingers. This level also includes non-electronic modes of
selecting vocabulary from arrays of greater than 10 objects. For
example the direct pointing to objects is analogous to the use of
switch arrays. The greater the number of choices which the user
can independently make, the more general the physical selection
methodology is.

Cognitive Selection Method

The method of choosing vocabulary that requires the least
cognitive skill is direct selection of the desired item. Two
basic schemes are used: direct selection and encoding
(vanderheiden and Grilley, 1975). 1In direct selection all the
choices are presented to the userqat one time and the user has
the physical ability to choose any one element directly. We use
this term only for systems in which the entire vocabulary is
visible to the user at one time. Two types of encoding are used.
Time encoding (sometimes referred to as scanning) requires the
user to make a series of sequential choices that eventually lead
to th . desired element. Row-column and directed scanning are the

mc.t common types of time encoding.This is cognitively more

~:7ficult than direct selection, and it is a more general concept
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in that it is less dependent on the c¢lient's physical
capabilities.

The second type of encoding is character encoding which
involves the use of a symbol (number, letter, neumonic, color,
etc.) as a code for vocabulary items. The user then selects the
code rather than directly selectiirj tune element. Character
(number or letter) encoding schemes are cognitively q?re
difficult than either of the lowey levels. They encoggggi’the
lower levels in that direct selection can be considered to be a
spatial encoding and time encoding can be considered to be binary
choice encoding. Most often, even when a client can direct
select, some form of encoding is also used to increase the size
of the stored vocabualry beyond one page. Pages are selected by
a code and selections within a page are chosen using either
encoding or direct selecionﬂ

Output Format

]

Receiver and user output form is the next level in the
hierarchy. There are two basic modes by which augmentative
communication systems provide this output: visual and'audit0ty.
Visual outputs may be either transient or permaneﬁt. Transient
visual outputs are either single light indicators used in an
array, alpha-numeric readouts (including tv-like screens), or
selections pointed to on a communication board. Auditory outputs
are either simple tones (e.g. aﬁ alarm) or voice. Voice output
systems may be either pre-recorded messages that afé accessed

randomly or computet—synthesiied speech.

There are two types of outputs in a communication system: one
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for the user of the system and one for the receiver of the
message. Often_these are identical, but in many aids they
differ in one or more of the following ways: symbol system, size
of characters, mode (e.g. words for user, voice for receiver),
and existence of "control characters" (e.g. "end of wofd" marker
on'a spelling board for user or receiver, memory recall, etc.).
We have distinguished two levels within this category. Transient

visual or auditory tones are the most fundamental level since

" they convey less information thanbthe higher levels of printed

output and speech. Printed output can convey more information
than transient visual displays primarily due to its permanence.
All the capabilities of transient visual systems can be met by

printed output systems (although not always in the same way- for

‘example error correction), and simple sound generation can be

accomplished using a synthetic voice syétem. Printed and speech

output are at the same level because they address different goals

(graphics and conversation, respectively). One might be

" considered to be at a higher level than the other depending on

client goals. For example, the use of a printed system for

conversation would consitute a lower level than the use of speech

output for conversation.

Vocabulary Size

Given the levels discussed thus far, the next choice is theb
size of the vocabulary to be included. Communication systems may
use saveral different ways of storing the required vocabuléry.
Permanent vocabulary may be thougﬁt of as stored in a series of

one or more pages. For a simple communication board or an array

R L O l.
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communicator, there is only one page of stored vocabulary. This
page may contain words, letters, pictures or symbols, and they
may be selected in either a direct or encoded manner. Because
this single page provides such a limited set of vocabulary items,
many systems have additional pages. For non-electronic aids this
sresults in a book format with each page contaiﬁing a subset of
the total vocabulary. For electronic communication aids, the
pages are locations in memory. The pages are accessed by the user
through a code which may be as simple as a page number or it
may be a category name such as "foods". This form of memory is
permanent.
Many electronic aids also have a temporary'buffer memory.

This type of storage is used for short-term, non-permanent
storage. When the power to the device is turned off, the buffer
is erased. Examples of buffer memory include the 16 element
memory of the 2ygo 100, the two 40 entry memori%s of the
Handivoice 110, the display memory of the Sharp Memowriter, etc.
The major advantage of this type of memory is that it allows the
user to temporarily store ihformationtfo: the purpose of either
playing it back to a listener at a later time or correcting it
prior to storage in more permaA;nt form.

| Another type of temporary memory is long-term (it remains
after the power is turned off) but it can be altered by the user.
Examples include the Autocom and Express vocabulary storage and
the word storage capability of the Sharp Memowriter. This type
of storage has the advantage that the device can be customized by

the user, and it can be altered for different situations.
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Many computer systems use another type of storage - magnetic
disks. These disks can store files (pages), control
instructions, and other commands. Many manipulations of the data
contained on the disks are possitle, and they provide a large
amount of very flexible storage. These systems are not por table,
due to the requirement for 110 volt ac power, and the use of the
disks requires motor skills for inserting and removing them from
the disk drive whir - reads the information. This characteristic
depends on the capability of the client as determind by the lower
levels of symbol system, physical and cognitive selection methods
and output needs. The numbers used in Table 1 are derived
from existing communication aids that can be procured for a
client. These numbers refer only to the stored vocabulary, not
to any transient memory, etc. by which the client can enhance the
available vocabulary. B

Vocabulary Manipulation

Given a vocabulary symbol type and sizé, required
manipulation of that vocabulary can be determined. The lowest
level of nanipulation is direct symbol selection. One form of
vocabulary manipulation is the translation of vocabulary elements
from one symbol system to another. This is appropriate wher the
user needs one type of symbol and the receiver needs another.

The simplest form is the use of words above pictures or.gymbols.
Here the "translation” is made on the board. Other examples are
the use of either words, picﬁures or symbols as input for voice

output devices, text-to-speech systems now available, and the

"Bliss Apple" program which allows'the user to select Blissymbols
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' on a computer screen and then cause the words represented by the
symbols to be printed or spoken (Kelso, 198l1). Since symbol
translation 1is an inherent characteristic of the system and does
not require additional skills on the part of the user, it is
included at the same level as direct selection. The use of
control characters such as "print", "enter" or simple markers

like "end of word" is at a higher 1level.
Electronic communication aids can employ other forms of

vocabulary manipulation. For aids in which item encoding is.
used, speed can be increased by employing a frequency of
occurence algorithim. Foi example, if choices are made by
hitting a switch when the desired letter appears on the screen,
speed can be increased by presenting the choices in order of the

) probability that they will follow previously entered éﬁgracters.
If "t" is entered, then it is very likely that the next letter
will be "h". Some systems use only the previous single letter
while others use-two or three previous letters as the baéis‘for
choosing the next letter to be presented.

Selection of a single page from multiple stored pages‘iS’an
extension of the two lower levels since this requires the use of
some encoding and the usé of control characters.

Correcting erroneous entries and modifying text are other
forms of vocabulary manipulation. This may take the form of
simply backspacing and oblitérating the letter (such as with the
Canon Communictor) or it may involve the movement of a "cursor"
that marks the location in the entered text at which the
correction is to be made. In more sophisticated systems, the

user may be able to insert characters, words, or whole
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paragraphs; to delete any of these, or move large blocks of text (
to new locations. These features are very simlilar to word
processing systems available for business applications. For sume

clients, editing features are very iaportant in crder to format
text prior to printing it. Editing is at the highest level cf
vocabulary manipulations because it includes the selection of
material to be edited (usually by selecting a page and then
choosing the text to be edited from that page), movement of a
cursor by control characters, and cognitive skills that ére more
demanding than those required for lower levels.

An additional type of vocabulary manipulation is the
capability to format the output in a specific way. For example,;
printer formatting allows the margins and page_length to be set,
or provides special formats such as allowing titles to be put on A
each page. Another type of output formatting is that used in |
mathematical manipulation. An example is the type of manipulation
necessary for long division. This formatting capability
enhances the use of a system for doing arithmetic. Formatting
required~ﬁor graphing, plotting or "free hand" drawing is also
availabléfon some systems.

Physical Construction

The characteristics that ére the mest general, depend the
least on'lower levels, are the most abstract, and are the most
inclusive of lower levels are physical attributes of the system.
"Mountability" refers to the flexibility with which the deQice
. can b. attached to a wheelchair or carried by an ambulatory
client. We place it at the bottom of this category because it is

the most critical in use. No matter how well a system works in an
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assessment session, it will not be effective in every day use
unless the person has access to it at all times. This is
determined primarily by the mountability of the system. Another
critical factor in determining how often and how well a device is
used is stofage requirements. These refer to ease of removal of
a lap tray, for example, or the space required to store a device
when it is not in use. These,two characteristics, in conjunction
with all lower levels, determine size and weight\éf the
communication aid. Finally, the color and design (packaging) of
the-aid depend the least on other properties, aﬁd thus belong at
the top of the heirarchy. Consideration of safety, reliability
and maintenance requirements are included in design..
sSummary |

This heirarchy provides a framework for the final stages of
an assessment process where a match is soﬁght be£ween the
person's skills and goals and the features of communication
systems. Progression from the lowest (symbol system) to highest
(physical characteristics) levels will generally provide an
approach that converges to a set of candidate systems from which
appropriate choiceé'can be made. It is necéssary, of course, to
be familiar with the features of "real"'commercially available
devices. We have provided this information for most of the
commonly used communication aids (Cook, et al.,1979; Dahiqgist,
et al., 1981; Cook et al., 1982). The Assistive Device Center
also provides, at cost, detailed evaluatioh'reports on

commercially available augmentative communication systems.
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Relating Client Goals and Skills to Device Characteristics

In order to propose a set of candidate augmentative
communication systems for a given client, it is necessary to
choose characteristics of these systems that will meet the needs
and be consistent with the skills possessed by the client. The
most important principle involved in this process is that there
is a relationship between the tasks an augmentative system must
accomplish for a person (embodied in the client's goals) and the
characteristics that must be contained in the device in order for
those tasks to be accomplished. This does not ;mply a one-to-one
relationship between device characteristics and goals, but that
rather each goal may be accomplished only if certain essential
characteristics are included in the augmentative system. AN
obvious case is the neceésity for voice output for telephone
conversation if a TTY or TTD is no% available or desireable. Many
characteristic-goal relationships are more gsubtle, however, and
generic characteristics of devices are not always equivalent to
specifc features of commercially available communication aids.
For example, a writing system requires printed output. This is
the generic characteristic of all writing aids. However,
different manufacturers of aids will meet this need in different
ways (e.g. strip, column or page printers). The type of'printer
may also be important and could serve as a characteristic, but
the need for printed output does not restrict one to any type of
printer per se. For example, if a printed system is to be used
fuf ;omework, then the format may be an important characteristic.

vuge printers are more desireable than strip printers because

e
w o
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they allow the printed output to be handed in by the student. If
workbook "fill-in" is the required activity, then a strip printer
may be appropriate.

Clearly, what is needed is a systematic method of going from
client goals to device characteristics and then relating these
characte _.stics to the skills of the client. Finally, the
characteristics may be transformed into features of available
communication aids. While t§%re are alternative methods of

implementing the concepts diﬁ&ussed in this paper, we have

§

developed one method that has been used with over 50 clients.

Determining Client Goals and Skills

Table 3 shows a planning sheet that we use for relating
client goals and needs to appropriate communication system(s).
The required information for parts I, and II are obtained in an
initial interview. This process is described elsewhere (Coleman
and Preszler, 1982). Questions asked of the client and those in
his/her environment (parent, teacher, therapist, etc.) can help
define goals in a manner that is useful in matching them to
available device characteristics. Client goals are usually
organized in two categories: general life goals and communication
goals. General life goals include increased independence,
increased attention to task, etc. Typical communication goals are
listed in Table 2. Tuw bfoad classes of communication goals are
défined: conversation and graphics. Within each of these there
are subcategories. The goals shown in Téble 2 that aéply to a
specific client should be determined early in the assessment

process through interviews with the client and significant
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others. We have found that this list covers most of the
communication goals as presented by clients, but any equivalent
list of goals could be substituted. Clients will generally not
state their goals in precisly the way they appear in th{s table,
and it will be necessary for the examiner to clarify the goals to
match this format. Data for éart I11 is obtained in an
assessment of physical capabilities (Cook and Barker, 1982), and
an assessment of cognitive and 1anguége abilities (Meyers and
(‘oleman 1982). The important outcomes of the physical evaluation

are the location of the "best” anatomic site for use by the

~client and the determination of ‘the best interface for use with

that site. For example, the use of the hand with a standard
keyboard or the use of switches mounted on each side of the head

are possible outcomes of this evaluation. This information

determines what characteristics the device must have in order to

allow the user to input information to the device. The outcomes
of the cognitive/language assessment are a symbol system useable
by the client, the number of elements that the client can use at
one time (array size), the client's skills in categorizing,
sequencing, encoding, spelling and reading, etc. The ability of
the client to manipulate vocabulary and to effectively compile
multiple element utte..ances is also_determined. This summary of
goals and skills may, of course, be filled in using assessment
data collected by other means.

Selection of Candidate Systems

Section IV is a compilation of candidate communication

_systems that appear to be appropriate to the client's goals and

PO
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needs. These may be selected on the basis of answers to the
questions in Table 2 and application of the hierarchy of Table 1.
By angwering these questions, the examiner can move
systematically toward a set of critical device characteristics.
The questions are a guide to the tester to make the
transformation from goals to characteristics. We employed two
criteria in selecting questions for inclusion in Table 2:
1. Each question must provide information that is relevant
to the determination of device characteristics. |
2. Each question must narrow the choices of appropriate
systems for the client.

The answers to these questions all help identify constraints
that must be ehployed in the choice of device characteristics.
Some affect the output format of the device (I.A.l.a;I.B.1.b).
Others are related to the cognitive selection method (I.A.5.d) or
vocabulary manipulation (II.B.2). Still others relate to the
physical constfuction of the system (e,g.I.A.l.e and f). Symbol
system type, portability, input requirements and strategies of
use are also addressed by various questions. It is not important
that this set of questions be used in the form presented here.
However, 'it is important that the information generated by them
be obtained . Only those questions relating to specific goals
for the client being assesged need be addressed in an individual
case. Thus, some subset of the goals listed in Table 2 are
typically of importance to any specific client. Once the answers
to these questions are obtained it is necessary to place them in

the context of device characteristics. The characteristics of
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importance are then related to candidate systems through the use
of the hierarchy presented here and knowledge of commercially
available device features. This information is used t« complete
Part V of Table 3. Those systems judged to be potentially
useful are selected prior to the meeting with the client during
which candidate systems are to be validated. Likewise, proposed
strategies (methods of using the proposed systems which maximize
their effectivenes) are listed in Part V prior to meeting with
the client. This entire process is illustrated via several case
studies in the next section.

validation of Candidate Systems and Strategies

Once the proposed systems and strategies are formulated, it
is possible to meet with the client and those working with
the client. Teachers, therapists (speech, occupational,
physical), counselors, representatives of third party payers
(Department of Rehabilitation, etc.), family members, living
facility care providers, and any other persons difectly involved
with the client's communication needs are invited to attend.
This greatly facilitates the implementation of selected systems

and strategies. The session is a combination of discussion,

- demonstration and evaluation of alternative systéms. We begin by

restating and discussing the client's goals to insure that all
parties have the same expectations. 6ften there wiil be multiple
goals based on environments (e.g. school vs. home) or situations
(e.g. work or school assignments). When the goals have been
verified, the proposed systems are presented and related to‘the

goals they are to meet. If the client has not had the
e
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oprortunity td use the system before or if there is some questibn
as to the utility of the system, the client is asked to create a
simple message using the device. If there are special features
that require additional skills (such as storing and retrieving
information), then the client's ability to operate these is also
assessed. In many cases this step is not necessary since we
already know tQat‘the client can use the system. For example,
with picture boards, the client will have demonstrated adequate
pointing slection skills. in prior phases of the assessment.

Once it is decided that a particular system is appropriate
for the client, we discuss strategies for using each proposed
system. This discussion usually focuses on the Qoals to be met
and situations in which the system would be most useful. For
example, there may be situations in which the communication
process is breaking down for the client and others. By
discussing the use of the proposed system in that environﬁent and
situation, we can develop an understanding, on the part of both
the client and the others involv~2d with him/her, of the use of
appropriate systems. We consider this phase of the assessment to
be an essential factor in the eventual success of the acquired
systems. The outcome of this process is a set of systems that
have been validated and an initial approach to the strategies
necessary to use the systems effectively in various environments.
This approach provides very solid documentation of need and
appropriateness that can be useful in both seeking funding for

the proposed systems and in developing effective programs for

their use. 268
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Case Studies

The theoretical basis for matching client's gnals and slkills
to device characteristics is best illustrated through the use of
case studies. We have selected several cases representing
different goals, skills and recommended systems. These cases
have been selected from a much larger set of client histories,
and they are felt to be representative of the scope of the
process described here. The cases selected illustrate the use of
the procedures described in preceeding sections, especially in
regar¢ to trade-offs that become apparent in selecting
appropriate augmentative communication systems.

Case 1 - Severe Physical and Cognitive Disability

George is 19 years old, and he has severe cerebral palsy with
quadraplegic involvement. He has no functional speech. His
current éystems for communication include poinﬁing to "yes" and
"no" on his lap tray, pointing to objects in. the environment and

the use of facial expressions to convey emotions. General ¢oals

include increased independence and eventual use of an electric

wheelchair. He currently has a manual wheelchair. Communication
goals are to get attention, express feelings and needs and convey
desires and problema. His most fﬁnctional anatomic site is his .
left arm.' He can point to.pictures placed 1" apart and he can
reach objects within a 20" radius of his body midline. He
suc~2ssfully dsed tréad (pedal) and leaf switches. George's
symbol syétem is picturés in arrays of 10 - 20. He can sort
pictures and use them to‘answer questions such as "What would

yo2 use in the rain?" (picture of an umbrella). Based on this
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assessment information the following steps were followed to
identify proposed tools .nd strategies. Since the appropriate
symbol system ie pictures, all Print < 3 ems were eliminated
because none of these will allow pictur: ' o be selected and
printed. This still left many choices. George's pointing skills
are good and the use of his left hand to directly point to
objects was chosen as an appropriate physical selction method.
Since George did not héve letter or number reconnition and since
he did not need time encoding, direct selection of items was also
the best cognitive se;ection method. This choice eliminated all
scanning array type communicators from further consideration.

Output format required a further consideration of goals.

" .Since an attention getting system was recuired, we first

determined the environment in which it was to be used. George
lives in a skilled nursing facility. The staff indicated that an
audible attention getting'device that was always available to him
would most appropriately meet his needs. Based on our earlier
physical assessment, we choose a tread switch to activate a tone
for getting attention. It was also determined ;hat the device
should remain “on" after it was activated by{&eorge, and be’
turned "off" by a staff person. We had also determined that
George reacted favorably to a tone output'when he pressed the
tread switch. For his other communication néeds, the use of a
éommunication board (or boards)hwith transient visual output waé
proposed. sSince staff at the schoo: and living facility would be
using the system, it was also decided to place words over each

pPicture to reduce ambiguity in the interpretation of George's
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utterences. Based on George's ability to select from an array,
as determined in our cognitive/language aSSeSSment; an array Size
(number of pictures) of 10 te 20 was chosen. George has
abilities at the Jirect indication of picture level only and nc
other vocabulary .ianipulation characteristics are required at the
present time. The physical form of the system was determined to
be individual language boards tha% are situation specific.

Once these proposed systems were selected we met with the
client, his living center stafi, his counselor from the local
Regional Center for Developmental Dicabilities (third party
payer) and his speech pintholrngist., The assessment session began
with a review and verificaticn of the goalsﬂftated earlier. The

proposed systems were pre3ented and each was discussed in detail.

_ Strategies prwposel for the uce of the attention getting device

emphasized the necessity for staff to respond to his requests for
attention, even if inappropriate initially. Inappropriate use of
the device should be discouraged without removal of thé device
from his control if poséible. Methods of mounting the device on
his wheelchair were also discussed. The necessity to have the
éwitch and tone box move with George when he is out of this
wheelchair was also discussed, and it was decided that a
removable mounting sygtem was required. Use of the
communication boards- was addressed'by first discussing the
situations in which George needed to express his wants, etc. His
schoeaol actibitieé,‘livinglpenter activities, needs ("move me to
another'place', "toilet me", etc.) provided examples of areas for

which situation specific boards that could be constructed.
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Practical suggestions as to format and layout of the boards (such
as grouping items by type and linguistic function) were also
discussed in light of his ability to sort and recognize
categories.

This case illustrates the importance of environmental
considerations as well as goals and skills. George's physical
skills, while limited, still allowed for a wide choice in
systems. His cognitive/language ability, specificaily his need
for a picture vocabulary,‘was the most limiting factor. This is
often the case, and it is the reascon that this characteristic 1s
at the lowest level in our hierarchy. . Choice of a direct
selection communication board system was based on the need to
convey ideas rapidly as well as the ease of fabrication for
systems that serve new situatiocns.

Case 2 - Mild Physical Impariment, Severe Cognitive L[i2lay

Jenny is 14 years old, has mild cerebral palsy, is
ambulatory and has no functionalvspeeﬂ". She liQes at a
residential care facility. General goals include increased
independence, control of "wandering" behavior and increased
attention to task. Communication goals include expressing needs,
making choices among alternative activities, expressing emotions
and initiation of communicaiton. Jenny's physical capabilities
are essentially those of an able bodied child her age. Her
cognitive skills are severely delayed with picture recognition at
the 2 yr. 6 mo. level. Her current systems include pointing to
objects, a small number of manual signs, pictures, and yes/no

answers to questons and a few Blissymbols. Based on these data,
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it was determined that Bliséymbols were the most appropriate
symbol system because they include a syntax and grammar, are
universally applicable (especially to those who can read) and
they provide the basis for the development of lanquage concepts.
Jenny had already learned some Blissymbols in her school program.
This choice left a number of options for systems: Physical
selection viadirect pointing was chosen. Direct symSol selection
is the only viable method for Jenny due to cognitive limitations
which prevent encoding. Several output options were explored.
Jenny responds very well to auditory feedback and to devices
which she can manipulate. This led 1s to propose the usé of some
form of auditory feedback in conjunciton with Blissymbols (such
as the use of a computer system wifh spoken output for Blissymbol
input chcices). Vocabulary size is limited to 20 - 30 symbols at
this time. Only direct symbol selection is possible and no other
vocabulaﬁ;’ﬁﬁhipulation was considered. The physical format
included single comnunication boards and small books. Only a
limited number of symbols per page were proposed because of her
cognitive reguirements.

After these decisions were made an assessment meeting was
held with Jenny's parents, living_center ztaff, teacher aand
speech pathologist. Proposed systems ware discussed, including
the teacher's and speech therapist's experiences with
Blissymbols. Strategies for using the symbols at home, at the
living facility and at school were considered. It was decided to
¢ ncentrate on the acquisiton of vocabulary at school, to

~ricourage choices and use Qf the communication system in lieu of
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wandering (e.g. "May I go to the pop machine?") at the living
facility, and to use the system at home in a mode that encourages
initiation by rewarding use. Examples of the latter are
including places to go or desi .d activities on the communication
board, and then doing that activity with Jenny when she chooses
it spontaneously. This encourages intiation and the recognition
of the power of communication. The use of simple communication
boards was decided upon rather than more complicated electronic

feedback cevices until the utility of Blissymbols and the

concepts of using them fcr communicaion are established.

This case illustrates the dependence of any augmentative
communication system on environmental constraints, goals, skills
(including behavioral) and the need to develop strategies. The
straceyies are much more important in this case than «re the
systems per se. If the strategies can be successfullly
implemented, then it may be desireable to find more flexibkle
systems to enhanCe ccmmunication, but this is not warranted at
this time.

Case 3 ~ Visual and Physizal Impairment, Mild Cognitive

impairment

Joyce is a 71 year old woman s:ta n uandiagnosed
degenerative neural disease present since e>rly childhood. Her
current communication modes are speech, which is becoming less
and less intelligible, writing (alsc becoming less legible)
manval signing and an electric typewriter (at school). Her
general goal is increased independence. Communication goals are

for conversation with peers who cannot read, written copy that is
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more legible . .aer handwriting and a portable device to help
with converr .. n. She also expressed a desire to be able to
correct errors in her printed work and create clean, leqgible
copies. Her right hand and fingers are her most controllable
site, and she can work anywhere within a 20" radius ¢ aer body.
A major problem is her visual capability which requires 1/2"
size or greater letters for recognition. She is able to &se
typewriter size keyboards (we evaluated her ability with both
standard electric typewriters and computer keyboarés), and she
can use a joystick and tread, leaf, low pressure and Pneumatic
(by squeezing a rubber bulb) switche:. She spells at a
functional (sixth grade) level. She is able to use sorting, and
word storage encodi'g me:thods.

Based on thesr data, we developed a list of proposed systems
as follows. Joyce's symbol system is spelling, thus making many
options available. Her physical ability allows use of a full
alpha-numer ic keybocard, and her combination of direct s2lcctien
ar.. encoding skills makes the use of a paje format feasibl:. Her
goals were considered carefully when deciding on output mr.=2s.
Her writing needs'requir‘ a printed fcrmat, but her conversation
needs, especially with non-reading peers, could be met by a
transient visual or speech 6utput system. The portability
requirement led us to decide on simple picture/~ord boardc for
the portable component. Her visual prcblems indicated that any
system would need to have characters no smaller than 1/2°
including p:inted letters. Her vccabulary for conversation can

be limited to 20-50 items on a board or in a picture/word book.
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However, her writing néeds in school and at home require much
larger storage capability. Joyce's ability to sért and encode
indicated that she might be able to use a full editing capability
via a microcomputer system. This would also allow us to address
her need for enlarged visual feedback @and printed output.
Physical construction was addressed separately for the twn types
of systems. For the portable conversation aid, communication
board layout was the major concern. Storage requirements for the
board included making them small enough for carrying in a back-
pack or purse. For the printed system, it was decided that her
needs could only b¢ et with a flexible, but stationary system.
Once these syste.ns were decided upon, we met with the family

se: siun included a demonstration of

n

to discuss them. Th
enlarged video dirplavs - & computer monitor, Joyce's use of a
key: ard over a compu.er keyboard, and an evaluation of the
effect vens .5 of auditory feedback (& beep) when letters were
tyvo s ¢ the keviward. To address her visuzl pro .lems we also
placed a magunify g glass over‘the ke board and over the printed
output on both a typewriter and computer printer. We also had
Joyce use @ utick to push the keys. Not all of these
characteris:-i~s were useful for Joyce. The ﬁagnifying glass was
unsuccessful because of her constant head tremor, 'nd the

point ag stick did not result in any impro-ement in h'.r typing
rate. However, the enlarged video display and keyguard did
significantly improve her performance. She also felt that the
tone produced with each key press was helpful.

Because Joyce needed editing capability in her system, we
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asked her to carry out various functions using a computer. She
was able to ret: ieve stored words via numeric codes, to insert
and delete characters on the screen and control a printer program
to obtain hardcopy of her message. We also discussed the use of
communication boards for conversation with individuals who cannot
understand her speech. Organization by categories, the inclusion
of words above the pictures and size consideratons were also
discussed. 8ased on this session a computer system (Apple II)
with a special editing and storing program utilizing enlarged
characters was recommended together with a set of communicaticn
boards f.r use in different environments. Thes: uystems were
procured and Joyce is now using them both successfully.

This case illustrates the need for consideration of visual
and auditory caoib’lities in srlecting an output format. It alsou
iliustraes the n>ed for multiple systems to meet the total needs
of a client. The <apabilities of the stationary system canrnt be
duplicated in the portable conversational system, but the
flexibility, low cost and ea3e of construction of the portable
picture/word hoards makes ther very functional. This is also an
example of combining very sophisticated higa technology and very
simple low technolngy systems, not an uncommon occurence in ou
experience.

Case 4 - Sever~ liotor Problems, Wormal Cognitive Developmeat

Lora is six years old. She has severe athetoid cerebral
palsy'with quadraplegic involvement., and ﬁas no functional
speech. She was assessed in the summer preceeding her enrollment
in a reqgular first grade class. She also receives regular

1

LI
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speech, occupational and physical therapy. General goals are for
Lora to achieve functional normalcy in order to take méximum
advantage of her academic program. Communication goals are for
systems to be available so Lora i» not limited in her classroom
experience by her physical abilities. She needs a writing system
to use while her classmates are learning to print and a speech
output system to use for phonetic language development and
classroom discussions. Lora also needs a system to enhance her
ability to interact with her peers, family, and unfamiliar

adults.

Lora has better control of her left hand and arm than she
does of her right. She\bas a functional workspace 18" in radius
from her Sody. Lora can ésérate both typewriter and small
(calculator-size) keyboards with her left hand. Her accuaracy
improved with both types of keyboards when a keyguard was used,
and she was more accurate and faster with the smaller keyboard.
She successfully used tread, leaf, and rocker types of single
switches and a four position switched joystick.

Lora's receptive vocabulary ability was reported by her
speech pathologist to be at the 5 vyear 10 month level (based on
scores © . the able bodied population on which the test was
starndarc - 2d) using the Peabody Picture Vocabualry Test. Lora's
receotive audito:y language was found to be good with errors only

. concepts genefally_mastered by children older than her. She
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also demonstrated an ability to sort pictures into two
categories.

Based on these data we recognized the need for several types
of augmentative communication systems in order to meet Lora's
goals and take advantantage of her cognitive abilities.
Functional communication with peers and adults requires the use
of pictures until L( ca develops reading and spelling skills
through her school program. For this need we considered both
pointing to communicaiton boards and scanning commun: -ation aids
which could also be used 1in a printing mode when she develops
spelling skills. For her writing needs both electric typewriter
systems and smaller keyboard operated devices (Canon
Communicator, Sharp Memowriter) Qere included as feasible
alternatives. Speech output aids were proposed for her needs to
participate in classroom discussions and to learn phonics. These
choices were based on the hierarchy of Table 2 and the questions
of Table 1. Symbol system type (pictures for current Zanctional
communication) was first considered. Then physicél abilities and
cognitive abilities to use scanning, etc. were considered.

Lora's parents, speech and occupational therapists, and teacher
attended the assessment. ﬁe validated the goals for Lora, and
then discussed ways in which augmentative systems could overcome
her physical limitations. This discussion included the role of
pictures for immediate functional = .. nicatioh, the use of a
printed output system while her peers are learning to print, and
the use of speech output for phonic langua- - "~ sment and

group discussions. We then had Lora use a + -~ . . communication
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aid, and she very quickly showed that she could use all modes of
scanning. When pointing directly to pictures, she could select
1" square pictures very ranidly. This was then the system of
choice for immediate, functional conversaton.

Next Lora used the Cancn Communicator placed in her lap.
She was also able to use thce Sharp Memowriter and an electric
typewr iter (IBM Selectric) riaced on a table in front of her.
She demonstrated both an ability to make selections and to use
control features {such as on/off, store/retrieve, etc.). Lora
was snown the Handivoice Model HC-110. She successfully made
selecitions using a picture overlay, and she also was able to use
control Feétures with the device on her lap tray. Finally, the
Autocom was placed on a table in front of Lora and she made
selections, stored a word and learned how to control it. She
showed an exceptional ability to interact with system, solve
problems and develop strategies to overcome difficulties.

Based on these results, it was decided that an IBM
correcting typewriter (with keyguard and continuous paper roll) ,
a Handivoicw Model HC 110, and communication boards be ubtained
to meet Lora's needs. These were all procured and/or made by
school staff and Lora is nuw using them successfully.

This case illustrates the use of multiple systems and the
imrortance f obtaining systems as early as possible in a child's
development so he or she can take advantage of academic
instructien,

Case 5 - Writing Disability Only

Chuck is a 10 year old with quadraplegia as a result of
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cerebral palsy. He has normal speech and is able to write with
some difficulty. His writing is 1.0t lways legible, it i35 stow
(11 letters/ minute) and causes him ‘liscomfort. t1e hao an atde
with him for two hours per day in n.s reqular school program.
Currently his parents help with his written homework assignments.
Chuck's general gorls are for independence and normalcy in his
educdtional experience. Communication goals are for note taking
spelling tests, recording math computations and completing
wiitten homework assignemnts. He also would 1. .e to have a
system thuat aids his own handwriting by increasing speed and
reducing iatiqgue.

Chuck's left hand is functionally better than his right
hand. He used his left index finger to type on an electric
typewriter, an Apple Computer, and a Sharp Memowriter. With all
of these systems he averaged about 23 letters per minute (double
his handwriting ra.e), and he experienced less fatigue and
discomfort than he does . 1 'ndwriting.. He can operate
anywhere within a 16 to 20" radius. His language is at age level
with spelling being a functional symbol system.

Based on these data several types'of systems were proposed.
Chuck had previously used an electric typewriter, but it could
not be easily moved from room-to-room with him. Portable
printing communicators were tl is proposed. Tn order to help
reduce fatigue and increase speed of handwriting,.several writing.
aids were proposed. These all help the user to hold the pencil
by surrounding it with & 2lock of wood or a wire frame.

Our assessment session wei a*-~uded Hy Chuck and his mother.
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) First, several of the handwriting aids were demonstrated and
Chuck  :ed them. While one of these did help reduce ditcomfort,
it did not significantly increase his writing speed. Therefore,
we did not recommend the acquisiton of any of these alds. The
Canon Communicator and Sharp Memowriter v -a demonstrated and
Chuck used _ach to create a short message. He preferred the
column format of the Memowriter to the strip printer of the
Canon. He also was shown how words and phrases may be stored
using the Memowriter, and he easily mastered the use of these
functions. Since Chuck also needed to o homework in mathematics
and language, several microcomputer programs for mathematical
manipulation and word processing were also demonstrated. cChuck

quickly mastered these progroms and was enthusiastic about using

o

them. These features would allow Chuck to complete work more
rapidly with less energy expenditure. he computer would also
allow printing of reports and mathematics homework. Because he
could edit his work before printing, his typing speed would be
faster and the quality of the finished product would be higher.
Final recommendation was for the acquisiton of a microcomputer
system (Appi: II) with word processing and mathematical
manipulation, and a Sharp Memowriter.
This case illustrates the use of different systems to meet
tne same cverall goal, but in different environments. Both of
weTe= -'S .ems meet Chuck's need for a writing system , but each
has unique characteristics not possessed by the other. For
) note-taking the Sharp is portable and can be mounted to Chuck's

wheelchair. For homework, the Sharp would be limited to a 15
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column wide printing forwac, 7 would m ke it difficult to
compose longer written reports, etc. The aicrocomputer system
overcomes this problem with a page printer and it also has
mathematical manipulation and word processing functions that are
not available on the Memowriter.

Summary and Conclusions

The major advantage of the assessment . - described here
is that they are based on a consideration nt :nt aoals and
skills first and a consideration of augmentat iv- communication
system characteristics second. Thus, the -, .em is matched to
the client (within the limits of current -hnology) rather than
the client being forced to adapt to the system. Without a
structured approach like the one presented here, however, it is
very difficult to meet client goals. The case studies illustrate
the way in which this approach converges to a set of systems that
meet the client goals and also‘take maximum advantage of his or
her skills. The procedures presented are only one part of a
total assessment protocol developed by the Assistive Device
Center .
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Table 1. A Hierarchy of Augmentative Communication
System Characteristics

Highest Physical Construction
Color/design
fize/weight
Storage requirements
Mountability

Vocabulary Manipulation
Editing
Page selection
Use of control characters
Simple symbol selection

Vocabulary Size
N > 1000
500 < N < 1000
100 N < 500
16 N < 100
N 16

A A A

Output Format
Printed/speech
Transient visual/simple tone

Cognitive Selection Method
Character encoding
Time encoding
Direct selection

Physical Selection Method
Array > 10
Array 1 to 10
Array wup to 5
" Binary choice

Symbol System

Spelling

Reading

Symbols (e.g. Blissymbols)
Lowest Pictures

Note: Within each of the seven categories, the levels are also
arranged in a hierarchy.
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Table 2.

Guals
}. Conversatiun

A. One-tu-one

- —y— -

Communication Goals and Questions Relating Them to Device Characteristlcs

Critical Questions to be Asked

Will thasa individuals be able to use the same type and siza of symbol system

a.
as the client?
1. With peers b. Should an explanatlion of system use be provided for Vistcners?
c. wha()klnd of information needs *n be communicated (e.g., emergency, general,
etc.)?
2. Wi d. \here will the conversation take place (e.g., home, schocl, bus, etc.)?
. ith strangers
e. Wil) there be a need for a carrylng case or strap (1f client is ambulatory)
or for wheelchalr mounting?
f. Are there any size and/or weight restrictions based on cticne's abllities?
a. Would an explanation of system use for llsteners be helpful?
b. Would a method of getting attention be heliptul?
3. lnzrease inttiatlon c. Can Strategies (e.g., requiring cholces, creating "payoff' situations, etc.)
increase effectiveness of system?
d. What types of items, events, activities are most important to the client?
a. What are the environments of use, and what constraints does this Impose?
b. Would an attentlon getting device need to be always avallable (such as for
4. Get attention emergencies) or could 1t be available only at certain times (such as when
the cllent Is in bed)?
a. Would reorganization of the current system (a.g., categorles, parts of speech,
control characters) increase speed?
b. Would practice by the user lead to increased speed with current or proposed
system!
c. Would the use of larger linguistic unlts (e.9., words or phrases) Increase
5. Increase speed speed?
4. Can the user utilize encoding schemes to increase speed? if so, can the
listeners use the same scheme?
e. Would storage of messages for later reading or replay increase speed?
a. 1s need for general use or emergencies oniy?
b. wWould pre-recorded, taped messages be sufficient?
6 Telephone conversation c. Is there a need for uniimited vocabulary?
) d. Would a coded (TTD) system be appropriate given clients' needs and equipment
of "l1steners''?
8. Croup
a. Wwhat is the environment (e.g., meetings, school, work) and what speciai needs
does this impose?
b. How large or loud does the output need to be?
1. Gerral c. Are there any special characteristics of the group setting (e.g., teacher's
) ’ aides, symbol systems used, special activities)? ' . J
d. Will the system be moved to different environments?
e. I3 voice output useful or desirable?
a. 1f the person is in a 'regular' classroom, what are the activities that in-
volve conversation {e.g., reading aloud, group discusslon)?
2. Classroom use b. What are the topics covered !n class?
. c. What kinds of vocabulaery or symbol systems wlll be needed to participate in
group classroom activities?
d. Wil the system move from room to room?
{). Graphics
1. tiow much wrlting does the person need to do?
2. Where will the system be used?
¢ 3. Is there a need to Increase legibllity?
A. Aid Handwrlting k. ts there a need to increase speed?
, 5. |s there a need to reduce pain and/or fatigue?
6. 1s there a need to aid pusitioning of the body/arm/hand and/or writing

materials?

B. Augnent or replace writing
with printed cutput

i. General

- 0onNoOb

Does format (strip vs. column vs. page) matter?

!s there a need for portability?

is there 3 need for enlarged characters?

Is sither increased Speed or accuracy (relative to current system) Important?
Is a transient visual display desirable for feedback and/or sditing?

wWould a pre-stored vocabulary be desirable?

\)‘ H 5 C

ERIC

Aruitoxt provided by Eic:

enntinied or. the next paoe
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Table 72 continued . . .
2. Weuld a simple “crossout” be sufficlent? )
, . b, Would an error deletion (e.0., & correctable typewriter) suffice?
4o Hiting and Correcting ¢. Are editing features such as ;nser(, delete, replace roquired?
3. How much homework will the person be doling?
b. Will the system be used both at home and at school or whll it remain at home?
3 Homewo rk €. Will the person need to wark independent iy?
' i d. What format dc the assignments have (e.g., essays, work book fill-In)?
e. What types of characters need to be printed (e.g., lattars, numbert, special
math symbols)?
a. What subjects are covered In the classroom?
b. What types of written asslignments are glven in tha classroom?
L. Classroom use €. What types of vocabulary {e.g., words, letters, numbers) will be needed?
d. Is written test taking required? If so, what types of tests (e..., short
answer, true/false, multiple choice) will be gliven?
e. Mill the system move from class to class?
a. Will long tearm storage be required (thermal print doesn't last, impact
printing or photocopies do last)?
5. Personal writing b. Wil the system be used in only one place?
¢. What types of vocabulary will be required?
a. It a special format or layout required such as for long division or multl-
plication? .
. b. Wil) bullt-in calculator functions (e.g., +, -, =, x, %, mean) be required?
(. Mathematical Manipulation c. If ysed in tre classroom, what are the academic goals (e.g., counting,
basic arithmetic, advanced math)?
d. Wi1) the system move from class to class?
a. What type of plots (e.g., x-y line graph, bar graph, pie chart) will be
requlred?
b. Will mechanical or electrical drawings or schematics be required?
D. Orawing, plotting, graphing | c¢. Will free-form or creative drawings and/or sketchings be required?
d. Wil “coloring' {e.g., fi1ling an area with a color) be requlred?
e. Will princed output be requ.»2d or can video displays be used?

Notes: 1.

These questions are not necessarily intended to be asked of the client.

Rather, they help the examiner

relate needs to device characteristics.

2. These questions help relate ‘he hierarchy of Table | to specific client goals and skills.

ERIC -

Aruitoxt provided by Eic:
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Table 3. Information Keguired to Validate Candidate Systems
and Strategies

I. Current systemr used and their deficiencles

I1I. Client goals
A. General
B. Communication
C. Others
1. Educational/vocational setting
2. Living environment

IIX. Skills
A. Physical site
1. Pointing/keyboard skills
2. Array size
3. List switches used (size and type)
B. Cognitive/language
1. Symbol type(s)
. Array size
. Usage level (spelling, reading, utterance size)
. Selection modes (direct, encoded)
. Vocabulary arrrangement (alphabetical,topical)

wn o Wk

IV. cCandidate systems proposed
Systems Select Output
(used/disc) modes modes

A. General use
B. Educ./voc. setting
C. Living situation

V. Strategies proposed
A. General

B. Educational/vocational
C. Living situation

Notes: ,
1. This table can be used as a planning/data sheet.

2. An additional column for comments is he'pful in Part IV.

3. Systems that are either used by the client (used) or dis-
cussed (disc) are listed in Part IV. ’
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Efficacy of Asscssment Flow

The cfficacy of the assessment procedure was reviewed along two lines:
outcome and the flow of the procedure itself. A breakdown of outcomes for the
34 subjects who received recommendations bascd‘on asscssments is presented in
Table 1. It should be noted that multiple systems were often recommended and
sometimes only part of the recommendation was acquired or implemented. Thus a
subject could be included in two or three areas of this analysis. For example
if a new laptray and a miniboard were recommended, but the funding for the lap~
tray was rejected while the board was iﬁplemented, the subject would be included
in more than one column of Table 1. Approximately 82% cf the 34 subjects ac-
quired a system, device, and/or training program closely resembling at least
one of the recommendations based on the assessment.

A Markov Chain analysis (Palumbo, 1977) was performed to determine the
probability of moving from step to step in the assessment process. The goal/
priority module section of the assessment was in{roduced during the latter part

of the project so only 16 of the clients who received recommendations had an

ascessment section that included goals clarification. The Markov Chain picture

in Figure 1 reflects this lack of a goal assessment section for a large per-

centage of clients. Figure 2 shows the probability of moving from step to step
with the goal assessment partion removed. The analysis indicates that the pro-
bability of a device acquisition as an outcome of the current assessment proce-
dures is high.

Over 80% of the recommendations were essentially followed. This involved
considerable time and energy on the part of significant others. It required
participation on the part of third party payers or construction of materials by
the teachers, therapists, parents or other involved individuals. Such a high
proportion of follow-through is quite unusual, rgfiéﬁxing partly a commitment
of the significant others to the childrer and partly the commitment of the

schools and agencies to the project. 291_



Reference

Palumbo, D. J. (1977). Statistics in Political and Bchavioral Scicnce.
New Kork: Columbia University Press.

\

292

L




Acquired

Device,

System or
Training Program
Specified in
Reconmendat ion

Acquired Device,
System or Train-
ing Program With
Chaiacteristics
Specified Under
Proposed Solution
But Not Exactly
as Specified

in Reconmendation

Table |

Outcomes for Subjects Who Recelved
Recomendations Following Assessment

Aequired o Device,
System ¢r Progranm
Not Specified in
fsscssment

uOR-
Acquired Device, clc,
in addition to that
Speci fied

Progressed to New
System Following
Imolementat ion

of Recommendat o

or Proposed Solution

!

Did not Acquire
System, Device
or Progran
Recommended

in Assessment

28

294



o
. ' l}nll." | | Acqgini[lnn of
o “:|/I Ll?rl!ICdllnn/ A7 Prupn?vd Ml | A0 ] Device, SyuLYm or
Reconend o = Priority T Solulion Reecomendat ton Program Speci fied
Hoddul e In Recomnendat fon
or Proposed Solution
e - _

Figure 1.

Probabi tity of Proceeding From Step to Step in the Assessment Process

Acquisition of

Murpose .00 971 824 Device, System or
of Proposed Recommendat ion Progran Speci fied
Recommendation Solution in Recommendation

or Proposed Solution

-~

Figure 2.

295 Probability of Proceeding From Step to Step in the 296
Assessment Process with Goal Clarification Removed




Section 9.

Communication Performance Analysis

297
Q |
ERIC



Communication Performance Analysis

The Comﬁunication Performance Analysis (CPA) was intended to measure the
efficiency with which subjects used their communication systems. Its principle
measure was the time in seconds required by the subjects to select a single
vocabulary element from their systems. Depending on the particular system, a
vocabulary element could be a picture, symbol, phrase, word, letters, etc. Pro-
ject staff verbally requested subjects on each trial to select elements or
element strings which were within the range of both the system's and the sub-
ject's capabilities. Total time for the trial was recorded and was divided by
the number of actual selections (including errors) to estimate time per element.
Correcting for errors (by dividing the total time by the number of correct
rather than total selections) yielded higher element times_but analoéous results,
and therfore will not be reported. Between three and ten trials were run per
system depending on such considerations as available testing time, subject
fatigue/attention, etc. An attempt was made to measure performance over a
period of one year following system acquisition at intervals of 1, 3, 6, and 12
months, although due to a variety of reasons (subject illness, unavailability
of the system, scheduling difficulties), the testing intervals did tend to vary.

Figures 1 through 7 present CPA data for seven subjects for whom at least
three testing sessions were completed. Subject #12 was tested three times over
a period of one year on a communication bbard/Light Beam Indicéf%? (LBl) system.
As can be seen from Figure 1, his tihe for selecting items on the board steadily
increased under testing conditions. His teacher reports steady times. The in-
crease in time during testing seemed to be due to lack of motivation. |f
teased and encouraged enough his times were quite rapid, étherwise they were
ve}y low. |

Subject #57 used both a>Pos§um Typewriter and a mini-board containing the

vocabulary elements which she pointed to with her hand. The possum had been in -
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use fbr about a year before the project started but was abandoned about ten

months into the project. |t was used with relatively high efficienty, however,

it required spelling skills which the client does not have. The mini-board

with Blissymbols systemyusing direct selection by hand, produced slower performance
than the possum. When the LBI was used for selecting i tems on the mini-board

it was considerably faster (see Fig. 2). The LBI is presently under consideration.

The data for Subject #71 are shown in Fig. 3. Using a communication board
system, performance was generally comparable over'a ten-month period. The same
may be said for Subject #72 (see Fig. L) over a lh4-month period and Subject #79
(see Fig. 5) over a l6-month period.

Performance data for Subject #75 is presented in Fig. 6. This subject's
primary system was a communication board usedbwith either a headpointer or an
LBI. . Although at initial testings of these systems the LBl tended to be used
more efficiently, by the end of nine montﬁs both interfaces yielded comparable
performance.

Subject #101 (see Fig. 7) experienced a change in his communication board
after five months. Still using the LBl as an interface, performance was more
efficient with the new board. This was not an unusual occurrence. A number of
our subjects developed multiple board use. Others showed improvement through
additional items being added to their boards. This me?nt that we were not
dealing with a static system. This is very good from ; cohmunication point of
view but makes it difficult to perform any meaningful timed measures on systems
in use.

We found in use data particularly difficult to obtain. |If the subject
makes an error one is uncertain if it is a cognitive or a methods error. | f
methods are developed just to evaluate the system, they may differ from real
use methods and be confusing to the subject. These are all areas which will be

excellent for future study and use of creative techniques for analysis.
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At the outset of this project it was anticipated that communication per-
formance, as measyred by the CPA, would show steady and possibly substantial
gains over the time subjects were using their systems. Based on the data
presented in Figs. | through 7, it appears that this expectation was not met.
Generally, the physical skills involved in using the communication system
remain reasonably stable for at least a year or so following acquisition of
the system. Based on the very small sample size, these results must be treated
with caution. Should these results hold up in further research, however, this
stability can serve two functions. First, it can be used, as was shown above,
to compare performance on alternative systems. Second, it can be used to
project performance estimates over a year period from early performance data
on system use. |f, for example, performance after the first month or two is

below some carefully considered criterion, one might either want to intervene

‘with additional skills training and/or consider an alternative communication

system.

| It is also importanrt to recognize that these measures reflect only one
aspect of the communication system. To satisfactorily evaluate the success of
the communication process, a variety of other factbrs need to be considered.
For example, although physically slow, a particular system may allow persons:to
communicate information, thoughts, and ideas which could not be communicated
before. Also, although performing the motor act may take the same amount of
time over a Year period, the person may have learned shortcuts and developed
stfategies in using the system which may substantially enhance the effective-
ness or richness of the message desired to be communicated. Further, extra-
communicative effects such as increased feelings of self-worth/concept or
general independence are not measured by the CPA data.

In general, then, objective communication performance measures, while use-~

ful for certain purpoées, are limited and should constitute only one component

of an evaluation of communication effectiveness.
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Device Characteristics Match

A total of 42 subjects participated in our research. MNineteen received
augmentative communication systems and follow up procedures. The others did
not due to various rcasons. Four children were either i1l or moved during the
project and could not continue. Four children were diagnosed as prelanguage
and recommendations were made regarding development of cognitive and physical
skills which might lead to language development and use of an augmentative
communication system in the future. Three children had no reliable physical
response. Training procedures to develop a response were recommended. One
child was diagnosed as autistic and no recommendations were made since treat-
ment for autism was already in progress. One child was an inappropriate re-
ferral. The family wanted aids to daily living rather than communication assis-
tence. Two children's recommendations were not implemented. The first of
these two recommendations was for a teenager who did not want to wear anything
on his head and the recommendation was for a light beam indicator. He cannot
use his hands well and insists on using his speech, which is partially intel-
ligible only to those who spend a large amount of time with him. The other
recommendation was for a microcomputer and the funding agency felt that the
gain in communication ability would not be worth the cost. A second, less
desirable system was implemented in this case. These squects are not included
in our evaluation of device adequacy. Eight children are in the process of
being implemented but were not completed in time to‘be included in the data.
Based on the matching technique developed in the project, Table 1 was drawn
up to use a; one evaluation method for the recommended systems acquired by the
nincteen subjects. This table has an analysis of a few subjects to show how
the technique would be used.

Each major set of columns in Table 1 represents a particular capability
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of the user and the device. Each subject is represented by a set of two rows;
the top row identifies the capabilities of the subject's device and the bottom
row represents the subject's own cépabi]ities. Slash marks identify existent
capability. Cross-hatching signifies the current srate of use for cach. Thus,
a device may be able to accommodate all possible symbol systems (all boxes are
siashed) but actually s programmed with pictures (cross-hatched). Ideally,
the cross-hatching for subject and device should correspond to the highest
capability of the subject. Further, it is desirable for device capabilities to
exceed subject capabilities in éome cases so that the person will not require
a new system as he or she deyelops addition: * skills. |In the case of client
use, more than one set of cross-hatches m" 't occur in some cases because the
client may use multiple aspects of the s

Since these éategories are developed .r . hierarchical manner a;\dL5cussed
in Cook and Preszler (1982) it is most essential that a good match be made on
the first few areas and less critical as you continue through the list. In
the last item, physical construction, only one feature (size) is considered.
The other areas mentiored by Cook and Preszler, which include weight, safety
and flexibility would seem to be on a different scale since the subject would
alwavs require a safe device and certainly prefer a flexible, light weight
system in almost all cases.

The subject and device markers used in Table 1 mean something slightly
di fferent in each category. Under symbology the slashes indicate what symbol
systems the device or system is capable of presenting and/or recording. For
the subject, the slashes indicate what symbol system or systems can be used in
a functional manner. Under physical selection for the device, the slashes
indicate the number of switches which are needed or can be used to opcrate the
wystem. For the subject, the slashes indicate the number of switches which

-an be used to reliably make a selection. Under cognitive selection method

t;{;f. £3l(j



the device method or methods by which the system can access vocabulary is
indicated. For the subjects the method or methods which the user understands
and can physically use is shown. Under output format the slashes indicate the
output capabilities of the device or system. For the subject, the slashes in-
dicate what the user understands and is able to use. The dot indicates what
the receivers in the environment need due to cognitive, physical and/or sensory
disabilities, and environmental goals or needs (classroom discussion, written
assignements, etc.). Under vocabulary size the approximate number of items
which the device can displéy is indicated by slashes. An m with the slashes
indicates multiple arrays must be used to get this number. For the subject an
estimate of the user's total receptive voacabulary is shown. Expressive vocabu-
tary would of course be a more pertinent measure but this is usually impossible
to get until after the system has been in use for a period of time. In this
case the marks indicate the total number of items used with all available arrays.
Under vocabulary manipulation'it indicates the manipulation processes the device
or system has available for use. The user slashes indicate the processes the
user is capable of understanding and dealing with based on physical, sensory
and cognitive abilities. Under physical construction only .size is considered,
as indicated earlier. The slashes indicate that the device can be readily used
under the noted conditions. For the subject, the necessary or most desirab.e
condition requested by the subject and/or significant others is noted.

Each of the 19 subjects was analyzed in the manner shown in the samples
i Table 1. Thé results are summarized in Table 2.

At the most basic level the system must have characteristics that the sub-
Jject can use. Since all of these systems are presently in use, this basic level
of matehing the device to the subject needs has obviously been met. This level

) ' is not addressed in the tables. The more pertinenthuestion is: Does the

<

system allow maximum use of the subjects' abilities. This Is the question we
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will now address.

Compilation of the results provides the following information. There is
a perfect match on all of the subjects' symbol systems. A1l 19 are using tne
highest level symbol system they are capable of using. In addition, 15 of the
systems indicate room for growth on the part of the client which is highly
desirable in school age children who are developing and changing.

The physicai selection methods show a match for 19 subjects. Physical selec-
tion ability in three cases was above .that which was actually used. One of
these subjects #48 is physically capable of using a larger array but cannot

deal cognitively with a large array. This would indicate then that this is an

“appropriate match. Two subjects #132 and #146 are also physically capable of

using larger arrays than what they are presently using. In these cases the
problem is motivation. We find that some of our subjects who have not had a
communication system find it difficult to initiate communication. In these

two cases we have started with a small number of what we hope are pertinent,
useful items to encourage initiation. We hope to add more as the subjects begin
to initiate conversation. It appears then that at least 17 of these are perfect
matches and thatbthe other two may be a perfect match depending upon whether

one agrees with the communidatio; initiation strategy adopted in these casés. i
Four devices have capabilities above the present use level which indicates room
for the subjects to develop.

The cognitive selection methods show a perfect match for 11 of the 19 sub-
jects. Eight show subjects ability above present use. Although time encoding
(scanning) and character encoding are cognitively more complex than direct
selection, they are not necessarily more desirable. Direct selection is fre-
quently the most rapid system and would be the selection method of choice. Only
in cases where the persons cannot use direct selection or direct selection is
slower than scanning Qr-encoding will the more cognitively complex methods of

[ S
=-=nrina or encoding be. used. Inﬁgil"eight cases that can use higher methods



but did not, speed was the deciding factor. Two of these use computer keyboards
and the others all use communication boards frqm which they make direct selec-
tions. The systems of 16 subjects do offer the capabilities above that being
used by the subject so that there is the possibility for change if needed. It
would appear then that these are all perfect matches. Fortunately we work with
teachers and therapists who are not satisfied with just a workable system. In
some cases they indicated dissatisfaction concerning the speed and/or accuracy

of some of the subjects' systems. In these cases alternative physical sites and/
or sclection methods are presently being tried. |In at least two cases (#12, #101)
we believe that further training in the use of a switch may lead t» & time en-
coding (scanning) method which is faster and more accurate than the prusent
direct selection method. This is a timely reminder that we should nct be satis-
fied with what looks good on paper. In use follow up is vitally important. A
system may be usable, as in these cases, but still not meet subject and receiver
goals. Training and reevaluation is an important step to determine if improve-
ment is possible. We might say then that these were a match based on the sub-
jects' level of performance at the time of evaluation but that recommendations
for specific training may lead to better systems.

Receiver and user output format showed only one case where the device,

receiver and user all agreed. In two cases the device ability could go above
the use. In seven cases the receiver goal was above use and in 18 cases the
client ability was above use. |In both the cases of the receiver and user

apparent mismatches the cause was a desire to use speech. All these users and
receivers can understand speech and many felt it was the most desirable mode.
The only presently existing speech output devices require a combination of phy-
sical and cognitive skills which are possessed by few subjects. The subjects
must have good fine motor skills or understand encoding. Many of our ‘subjects

lack both of these skills. To make full use of a speech system reading and
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spelling skills are also needed and most of our subjects lacked these skills.
This would then indicate as good a match as can be achieved with present tech-
nology but would indicate a real need for speech output devices which can be
accessed more readily by non-readers and are smaller and more portable for
ambulatory individuals.

Vocabulary size shows a match for 5 subjects with 14 which have client
ability above use and 15 in which the device is capable of going above present
use. This would indicate that i4 are mismatches since it would appear that the
subjects full capability is not being used. A look at the subjects indicates
the following reasons why they are using a smaller vocabulary size than their
predicted maximum. Five of them have&)arge picture vocabularies but are learning

g
Bliss or reading skills. Their sysfgms contain the material they are learnid?

ghd are used as teaching tools‘as much as communication systems. A picture
conversation back up system is advisable in these cases. Four of the subjecfs
have large vocabularies but are not motivated to initiate conversation. Smg}l
arrays for specific situations are being used to try to encourage some initia-
tion. Two subjects know more items than they can cope with in a small array,
due to cognitive/perceptual problems. Two subjects are limited by their physical
problems to a small array. We are presently trying to find ways to overcome
these limitations. One subject is ambulatory but must use a pié}ure system.
He can only carry so many items with him at a time which limits his vocabulary.
Some of these problems point out areas for research regarding systems to fit
specific needs, such as portable large picture systems.

A summary of the vocabulary manipulation information indicates that 11 sub-
jects have a perfect agreement between client ability and device use. In eight
"natances the client ability is above what is being used. All of these were

«ith subjects who were using communication boards. They can all use page selec-

tion but were not doing so. This is probably ah artifact due to the way the



communication systems are being uscd. The majority of our observations are

in the classroom where the receiver (the teacher or therapist) chooses the
subject to be studied or discussed and thus makes the board selection rather
than a conversational mode in which the subject makes the selection. The use

of pagc selection does seem to be an important feature which should be added

to these in orderrgo give the user more independepce and encourage communication
initiation. Sixteen of the systems had device abilities above those being used
“indicating that fhere is room for most of the subjects to increase the complex-
ity of their vocabulary manipulation methods.

A summary of the device size information indicates that 14 systems show"
agreement for device size and subject ability. In nine cases the device can be‘used‘
at a level above that of the subject, meaning that the device is more ''mobile"
in terms of size than the subject presently needs. This usually means that
the system could be used with an ambulatory subject but the user is not ambula-
tory. In five cases the subjects' abilities are above that of the device. Two
of these are computers which are fixed and the subject can move around in a
wheelchair. The versatility of the computer was seen as being important enough
to warrant its use. |In addition the subjects both have alternative systems,
communication boards, which they use in other‘situations. One subject is ambula-
tory and uses avHandiVoice 110. She cannot use it as she walks around but its
classroom and social group use seemed to outweigh this disadvantage. She uses
signs and speech in other situations. Since neither are intelligible to strangers
this presents a problem. The HandiVoice is being used to help her learn to read
and spell. |t is hoped that this may lead to the use of an alphabet or communi-
cation board in other situations. Two subjects use large communication boards

< with light beam indicators. Because the boards are so large they are not wheel-
chair mountahle. The solution to'fhis problem would be smaller, wheelchair
mountable boards.

Aruitoxt provided by Eic:



In summary it i}pcars that these 19 subjects have perfect matches in the
symbhology cntuqory./ In the physical selection and cognitive selection cate-
qories the best possible match has been made since higher levels are nolt neces-
sarily better in terms of speed for cognitive selections methods and since
physical selection s hampered by the subjects' other abilities rather than
outside constraints.

e

In terms of receiver, user output formet, the major restraint to more
appropriate matches is the lack of technology and ingenuity to provide speech
output for ambulatory subjects, picture users and so on.

Mismatches in vocabulary size are due to two factors. One, lack of use
of multiple boards when the subject is capable of using them, is easily remedi-
able. The other, lack of a large portable picture vocabulary, is less easily
remediated. 1t is very difficult to presently access a large picture vocabulary
especially if the subject has poor motor skills and the pictures need to be large.

In eigHt cases maximum vocabulary manipulation abilities are not being used.
This can be remediated through making multiple arrays and instructing si;nifi-
cant others in their use.

In terms of size, three of the five mismatches are due tc the present level
of technology. Portable computers with the complex capabilities required by
some clients are not yet available and a light weight portable speech synthesizer
is not yet commercially available. The other two size problems involve communi-=
cation boards that are not portable. These can be made into smaller boards and
cocessed through codes for each board to overcome the problem.

This examination of in use data has provided us with two important types of -
information. We have found stbject capabilities that are not being used but

if the system or use of the system is slightly‘modified, such as using
" -iple instead of single arrays when the subject has the capability. We have
. » found areas where subject capabilities cannot be used due to lack of

ERIC IR 316

Aruitoxt provided by Eic:



technotoyy, such as the lack of a Tight weight speech synthesizer. This infor-
mation should be of vatue to engineers and scientists working is arcas develop-

ing technotogy for individuals with disabilities.
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Summary of subject and device or system capabilities and in use data

Table 2

Maximum
System al lows Use Ad- , *Subjects' actual Device capa-
maximum use justed for Subject's theoretical ability exceeds bility is Receiver
of subject's actual ability exceeds de- device capability| above present goal is
stics abilities ability vice prasently in use presently in use use above use
19 19 0 0 15 -
16 19 =3 0 4 -
AL 19 8 0 16 -
| | 18 18 2 7
5 13 14 6 15 -
n 11 1 8 8 L§ -
()
14 ' !
14 . 5 5 9% -
bjects ability in one area may be above present use but, due to other'féctors, that ability is really o
the most desirable or usable. .

used when more than four pictures are presented.
ically but cognitive limitations make this an unusable skill.

4

For example, a subject may be able to reach an area 22" x 28" but becomes
In theory the person could select from a large array
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Perceivedi Efficacy of the Recommended System

Introduction

Using a questionnaire with a five point Likert-type scale, individuals

(e.g., teachers, therapists, and parents) who worked closely with subjects on

the grant were asked to rate the match between the subject and the communication
system recommended for the subject by the prbject staff. The goal was to obtain
information on how well the system met the subject's communication needs. The
questionnaire utilized eight major.categories: general system characteristics;
vocabulary and organization of content; visual and auditory clarity; Qersatility;
effort and fatigue; set up and maintenance; storage and portability; and other
concerns. Each category contained relevunt statements which resporidents were
asked to rate Using the scale. A one on the scale indicated total disagreement

with the statement, while a five indicated total agreement. See Figure 1 for

an example of the guestionnaire. ' ‘

This-.instrument was developed through input from the project staff and
utilized concepts for interview questions developed by‘Beukelman et al.(1981)
and Aiello (1980). The first draft waébalso submitted to several teachers, par-
ents, and therapists for comments on content and length. The questionnaire was

then revised based on this input. The final draft was sent to parents, teachers,

therapists, residential facility personnel, and others associated with 20 of the

subjects who had acquired and were using a devibe/system proposed by the project

staff.

Results/Discussion

-

The total number of questionnaires delivered was 58, while the total number . '

returned was 42, representing a 72% return rate. 0f the 42 returned, 39 were
used in the data analysis. Three of fhe questionnaires could not be included
because they were returngﬁ\?lank; the subjects did not use theiE systems in
those particular settings in which the individual who received the que;tfonnaire

e
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saw the subject. Of the 39 questionnaires used, 7 were received from parents,
13 from teachers, 16 from speech therapist-, 2 from aides, and 1 from a physical
therapist. The number of actual responses to each item sometimes reached 46
because a few subjects were using multiple systems and some respondents rated
each system separately. Some items had fewer than 46 responses because respon~
dents had the option of placing a zero by the item if they felt they did not
have sufficfent information to respond or if they felt the item did.not apply.-
The overall analysis, along with a breakdown of results by type of system are
presented in Table 1.

Based on assessment procedures developed under the grant, 10 of the subjects
fof whom questionnaires were returned had acquired communication board systems
(e.g., miniboards, communication books, etc.). Six of the subjects for whom
questionnaires were returned used Light Beam Indicators (LB1's), usually in
combination with boards. One of the subjects obfained an Apple 11 Microcoﬁputer
and one used a HandiVoice HC 110. One subject received a switch system to
operate his DUFCO matrix, while another .as using a Peppy Puppy toy for switch
practice. Two of the subjects for whom boards were acquired also received
‘recommendations for signing as a second option. Finally, one subject who used
an LBl was also trying out a manual scanning system with her ves/no response.
Because there were few systems other than communication boards and LBIl's, the
number of responses to items for these otherVSY§tems was low. Therefore, the
following discussion concentrates.on the responses for three .types of client-
system matches (overall, communication boards, and LBl's) for the>eight cate-
gories on the questionnaire. The results for other systems are iﬁéluded in
Table 1, but are not discussed.

In addition to the number.of responses per item and item means and standara
deviations, the standard‘errof‘of the mean for each item is prgsented in Table 1

for overall systems, communication boards, and LBI'S. The numbers of responses:’
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for other systems were not large enough to warrant calculation of the standard
error for responses concerning those systems. The standard error of the mean
gives an estimate of how much ''confidence' can be placed in that mean. Assuming
a normal distribution, a mean response to an item has a 95% chance of occurring
within an interval that is either two standard error units above the reported
mean or two standard error units below it. For example, the overall mean for
item la is 3.67 and the standard error of the mean is .17. In 95 out of 100
instances, a mean for this item will fall in the range between 3.33 and L.o1.

: .
Since even 3.33 is a response ‘toward the agreement end of the scale, it can be
said that most people would agree with the statement that the current system is
satisfactory.

Most of the items discussed under the following categories are those that
had particularly high or low means, or were especially impdrtant within that
category as indicators of perceived efficacy of the system. It should be noted
that low scores are positive responses in some cases dependiné upon how the'
statement was worded. This was done for two reasons: some ideas Qere clearer
when Bresented this way and it is a check on the respondents' accuracy.

General System Characteristics

The mean response to item la overall and for communication boards and LBI's
was above 3.00, indicating that respondents were satisfied with the systém.
recommended by the project staff. Items 1d and 1] also received high ratings
overall and for communication boards. Respondents felt -that the subjects were
using the most appropriate physical site to control their systems and.that the
instructions fér the systems were simple and «asy to remember. The positive
response to 1d may reflect the increasirg accuracy of the physical assessment
procedures developed under the grant. Given that the majority o’ recommended
systems were less sophisticated devices (e.q., boards; LBl's), the response to

1j is not surprising. Item 1j was also highly rated for LBI's.
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The item receiving the lowest rating in this category for all three types
of systems was lh, which asked whether or not the user was adapting to a less
than desirable device. A low rating here may signify that most respondents felt
the devices in use were acceptable.

Item 1f waslbarticularly important in that it asked whether the recommended
system had enhanced the user's communication. The rating for this item was
over 3.00 for all three types of systems, and was highest for the LBl's. Most
respondents probably felt that the system had enhanced communication to a certain
extent, but that there was room for improvement.

Vocabulary/Organization of Content

Responses for all three systems were highest for item 2b and lowest for
item 2c in this category. (It shou]d”be noted that‘only 9 out of 14 respondents
felt these items were applicable to LBl systems.)

Respondents indicated that, while the organization of vocabulary cqntent
is satisfactory, the sfze of the vocabulary is usually not large enough. 1t is
important to keep in mind that size of vocabulary may be limited by the subject's
present physica] and/or cognitive skills and may not be a product of the device

which is matched as closely as possible to those skills.

Visual/Auditory Clarity

Item 3a received high ratings overall and for communication boards. Users
of these system§ apparently can see and/or hear messages prdduced on the device.
Al though it was above 3.00, the rating for 3a was not quite so high for LBI
users. The LBI is difficult for some users td track and may become ''lost'' in
the envfronment. It is also difficult to see under certain lighting conditions.
Items 3b and 3c, conéerning the ability for listeners/receivers to see, hear,
and understand received '"neutral" (e.g., X =.3.00) ratings for the LBI. In
comparison with the high.overall and communication board ratings, it appears

that receivers of LBIl messages are somewhat less satisfied with the clarity of
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the communication. Once again, this may be a product of the “"ambiguity' of the

LBl should the user and/or receiver lose track of its position.

Versatility

Ratings in this category tended to be somewhat low for all three systems,
especially for items 4b and 4d, which had to do with modifying systems to meet
future needs and initiating conversation. Respondents are not satisfied with
the systems' capabilities when it comes to initiatiné conversation. For example,
the devices may not allow initiation because the users cannot independently
activate or access them. Respondents also indicated that current systems would
require modification to meet future needs. The highest ratings in this category
occurfed fof'item La, signifying that recoﬁmended systems could be used in various
places and situations. This rating was highest for communication boards/books,

which are particularly versatile devices with regard to setting/situation.

Effort/Fatique

The ratings for both items in this category were low, indicating that the
recommended systems do not require an unreasonable amount of effort. The rating
for item 5b was especially low for communication boards. Users do not expefience
much fatigue when using this particular system.

Set Up/Maintenance

Ratings for all three éystems in this category were excéptionafly high for
items 6a and 6b. Respondents felt that the systems were easy to set up, take
down, and maintain. |n addition, item 6c received low ratings across all types
of systems leading to the conclusion that the recommended systems do not break
down too often. Ther;‘are several possible reasons for this conclusion. The
first is that most of the systems were simple, requiring little maintenance,
short of changing the light and charging the battery on the LBI. (There have
been some valid reports that the LBI lightbulb burns out frequently, but these

do not seem to be reflected in the ratings.) Maintenance of communication
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boards is easy e.g., if they're laminated, they can be wiped off and a new one
is usually not difficult to make if necessary.

Storage/Portability

The ratings for al) systems are high in this cateogry for items 7a and 7c
indicating that the systems are easy to store and sufficiently portable. The
ratings for item 7b are low across all three types of systems, thus the recommended
devices do not appear to interfere with other activities. These findings are
not surprising, oncé again given the simplicity of the devices.

Other Concerns

The ratings for all three systems were high for item 8b in this category.
Most respondents felt that the recommended system does things that previous
systems did not. The ratings for 8c were low, indicating that the previous
system(s) could not do things the recommended system does. fn cher words, the
respondents felt that the system acquired through the project did more than
previous systems. ltem 8d also received somewhat high ratings, which signalled
a desire for a system that does even more than the current system is doing.

Summary

The majority of responses on the questionnaire indicate that respondents
believe the communication systems recommended by the project staff ar: effective.
Areas where respondents iﬁdicate some dissatisfaction included: vocabulary size,

versatility of the system, and initiation of conversation. .
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Figure 1.

ASSISTIVE DEVICE CENTER

SCHOOL OF ENGINEEMNG (518) 454-84R2

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
6000 J STREET, SACRAMENTO, CALIFORNIA 95819

Enhancing the educational potential of
non-oral children through commun:cation devices.

A project of the Department of Education
0ffice of Special Education and Rehabilitation Services .

EVALUATION OF DEVICE-CLIENT MATCH

CLIENT DATE

RESPONDENT(S)

As you know, the purpose of the grant in which you are participating is to match communication device character-
istice to client needs and abilities. Once a client has a communication device Or system we can make measurements of s
quickly and efficiently they use the device, but the best measure of success or failure is how the user and the, people
who communicate with the user feel about the system. That is why we are asking you to answer the questions below.

A. Systems: In use/Previously used

|. How many hours per day and in what situations is the system recommended by the grant staff used (i.e., home,

school, in public)?
System Date System Acquired Hours Per Day Situations
2. lIndicate if the previously used systeml{s) is/are,stil) in use. Also indicate how many hours per day and in

what situations used.

Sys tem Still Used Not Being Used Situations

Hours Per Day

8. Evaluation

Please respond to the following questions/statements by selecting the number from the scale which corresponds to
your opinion of the statement. Enter the number in the blank to the left of the question/statement. 1f the state-
ment is not applicable or you do not know enough about the situation to respond, please place ''"0" in the blank.
Comments are welcome. Syscem means the communication device recommended under the grant and listed under /1 above.

Disagree — + -+ + ——4  Agree

1. General System Characteristics

a) The current system is satisfactory.

b) The person is able to use the system accurately enough for my purposes.
¢) The person is able to use the system fast enough for my purposes.

\
d) The person is using the most appropriate physical site (hand, head, foot, etc.) to control the device.
{(1f not, what site would you recommend? ).

e) Al} functions of the system (for example, memory features, editing, ~atc:) are used; T e e

f} The system has enhanced the user's communication.

g) A tralning plan is (was) required to facilltate Jearning how to use the system.
h) The user is adapting to a less than desirable device.

____J) The system fulfills my expectations of what it should do.

j} The instructlons for using the system are simple and easy to remember.

Comments on General System Characteristlcsv

\
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Disagree +

—iq  Agree

NﬂL
=4

Vocabulary/0rganization of Content
a) The vocabulary content is adequate ter the user's needs.

b) The content i% organized in a functional manner.

c¢) The vocabulary is large 2n0ugh.

Comments on Vocabulary/Organization of Content

Visual/Auditory Clarity

a) The user can see and hear messages produced on the device.

t) Listeners can see and hear messages produced on the device.

c¢) Listeners can understand messages produced on the device.

d) The device gives enough feedback so that the user knows when the message has been communicated.

Comments on Visual/Auditory Clarity

4,

Versatility
a) The system can be used in various places and situations.

b) The current system will meet future needs without modification.

c) We (1) have modifled the system to better meet the user's needs.

Comments on Versatility

d) The user is able to initiate conversation with this system.

5.

Comments on Effort/Fatigue

Effort/Fatigue
a) The-system requires too much effort to use effectively.

5} The user experieances fatigue after using the system. {1f so, how long can he/she use the system
tiring? ).

before

6.

Setup/Haintenance

a) The system is easy to set up/take down.

b) The system is easy to maintain (e.g., keep batteries charged. keep clean, etc.)

Comments on Setup/Maintenance

c) The system often breaks down mechanically or elactrically. (If so, how many times since you received it?

7.

Storage/Portability

a) It is easy to store the device.

b) The devica interferes with other activitias.

c) The system Is sufficiently portable.

Commants on Storege/Portablilcy

O
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8.

Other Concerns

a) The user's environment presents difficulties which interfere with use of the device (e.g., other
who may take it away or harm It, insufficient help in setting up, atc.).

persons

b) The current system recommended by the Assistiva Device Centar does things that the previous system. did

not do (e.g.. attention getting, printed Output, expressive languaga other than yes/no, etc.).

c) The previous system did things that the current system does not do.

d) | want a system that does more things than the current system is doing.

Comments on Other Conceins
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Table |

Overall and Individual System Statistics for Questionnaire Items

T {ommunication Book L8I or
m Overall Board or Miniboard L8] plus Board
n of - _ | of _|n of _ -
responses X §.0.  S.E, of X | responses X  5.D.  S.E. of X | responses X §.0. S.E. of X
) 3.67 1.2 A7 20 3.75 1.02 .23 14 3.79 1.2 .19
" .46 1,22 .18 20 3.66 1.4 .26 14 3.57 1.50 42
L6 3,20 1.02 15 20 .50 .83 19 14 3.2 L3l .36
39 4,36 .87 4 18 4.6 b1 .15 13 4,00 1.19 .33
36 3.86  1.19 .20 13 400 1,23 .36 12 har 19 .36
L) 3.7 .29 .19 20 3.55 1.28 .29 14 3.7 1.9 b
46 §.00 1,19 .18 20 4,00 1.26 .29 14 3.6 1.3 3k
37 .33 L.y 23 14 .29 .38 .38 13 2.15 1.4 N
43 .72 1.8 .18 18 3.50 1.15 .28 14 4,00 1.4 .39
k6 k.46 B9 A3 20 h.60 .60 b L 4.86 .53 .15
39 .2 .9 .19 19 3.2 1,39 33 9 3.2 1.20 A2
38 .76 .93 .15 19 3.9 1.03 .24 9 .67 3
39 .50 1,45 23 19 2.68 1,49 .35 9 2.33  1.58 .56
13 b06 1.24 22 12 h.so .90 27 3] 3.73 135 43
36 3.91 1.4k .2k 14 L.57 1.09 30 n 3.00 1.4l 45
| 3 3.91 1.2 .2 15 NS T | .20 9 3,00 1.12 .40
| 27 3.58 1,24 .2 8 3.50 1.07 .40 8 .38 1.30 .9
. bd 7.43 1.50 23 19 3.95 1.31 3 W 336 1.60 b
. hs 241 1.40 W21 20 215 1.39 Y " 2.7 )bk .ho
; 39 3.00 1.43 \23 17 3,12 1.58 Ao 1 3.6 1.43 4$
! k2 2.8 1.28 .20 17 2,65 1.22 Il 14 .79 1.31 .36
. 43 2.21  1.06 16 19 .37 I .24 13 .23 .36 39
. b 2,15 1,35 21 18 2.00 ki .34 12 2.58 1.4k 3
| b3 §,28 1.03 .16 18 h.39 94 2N 14 4.57 .35 W24
) 39 LIS .09 01 15 b33 .n .19 4 hoo . .9 27
: 29 1.86 1.3 22 9 1.5 1.3} W7 12 2.08 1.24 RY)
A K53 .91 . L1k 19 h6O .48 Al 1 h79 .58 .16
39 2.3 1.7 .2 16 2.86 1.09 .28 13 192 .32 .38
) h,21 1.0 A7 19 U9 VAR X .20 1h b7 L6 A7
, 1) 2.85 1.8 .25 17 3,29 1.57 .39 14 2.50  1.65 s
) 35 bas .99 17 13 408 1.19 .34 14 b2 .13 .20
. 32 .10 1.35 ,24 12 2.00 1.60 48 13 1,77 1.7 .3k
| ) 3.78 .40 A2 17 3.65 1.58 b0 3. 3,77 1.h8 Nyl
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Summary and Conclusions

The project demonstrated that it is possible to assess non-oral clients'
abilities, needs and goals with a series of interviews and procedures designed
to determine the most appropriate symbol system, physical selection mode and
site, cognitive selection mode, output format, vocabulary size and vocabulary
manipulation. This in turn may be matched to devices or systems which have
been defined in the same terms. In addition tﬁe factors of size, weight, safety
and durability need to be determined for each device not only to determine its
original usability but its long term use and reliability.

Two factqrs which were not given much attention at the beginning of the
project but which became increasingly evident as work progressed were that
multiple systems are the rule rather than the exception and that systems of
school age children must be flexible and/or exchangeable since incireased use
and training frequently lead to changes in the sys tem 6r the need for new devices.

Our work indicated two pressing needs in terms of devices. One is a system
that prints pictures, line drawings, Rebus symbols or some similar symbols.
Picture users can only use transient visual comhunication at the present time.
Printed pictures would allow for permanent visual communication which would
allow the user to construct a message when the receiver is absent and convey
the message at a later time. The other obvious need to us was for a smaller,
lighter weight speech synthesizer. We had some ambulatory clients with a real
need for spoken communication who found the present speech synthesizers too
bulky and heavy for convenient use.

This research has stimulated a numberkof projects and research ideas which
we are presently in the process of wfiting. There are others we feel need to
be done but we have not proposed to undertake them at the present time. Six
which we are presently writing include the following: a home study program for

speech pathologists in assessment of non"oraIAQIients and recommendations for
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systems; available assistive devices and methods for mainstreaming children

with disabilities in kindergarten through the twelfth grade, identification
and study of non-oral children who initiate and those who do not initiate
conversation and developmeny/bf procedures to make non-initiators into initia-
tors, development of a segﬁing clinic in order to study its influence on com-
munication and the use of other assistive devices, development of a theory
regarding the components of communication devices and computer simulations of
them in order to determine systems not presently used which may be developed
in the future and the usefulness of such components in assessment, and finally
the investigation of the possibility of the development of ''language prostheses,"
that is, programs which not only feplace speech but may aid or replace certain
~language functions.

There are certainly a number of other research projects which could con-
tinue from here. The work we began in evaluation of prelanguage skills of the
non-oral needs much more attention. Our theories and procedures need to be
further tried and questioned.

We look forward both to our own new directions after this and to those

of others interested in the communication of the non-oral.
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(Revised 12/23/81)

Client #
Date
Examiner
ASSISTIVE DEVICE CENTER
California State University, Sacramento
6000 J. Street, Sacramento, California 95819
Initial Evaluation
Interview

Date of Birth Sex School

Respondent(s) Relationship

Location

i. Peason For Refarral

A. Check and rank order those tasks for which assistance is sought. |If

other than communication, indicate how or whether these functions
are curreat'y being performed.

Rank function Current Functioning
o a. communication
. b. educational access
. c. €nvironment$l control
(home safety)
- d. mobility
— e. job access
B. 1. Are you familiar with any devices in this/these area(s)?

2. Do you have a preference for any particular system(s)?
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Functional Physical Abilities

A.

Nature of Disability

]l.a.

[}

What is the nature of the disability?
“‘T
/

d

Has improvement occurred or is some expected?

Does the person ever lose contact with his/her surroundings?
If yes, describe.

Is the person easily distracted by people, visual stimuli,
noise, etc.?

Does he/she have a preferred side for hand or foot use?

Over what part of the person's body does he or she have the
best control?

Best Control Site

Are any medications presently being taken?
Is the person subject to seizures?
Does the person experience choking or other problems?

Has the person had any recent medical, surgical or dental
procedures?
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8. Arc any medical, surgical or dental procedures planned?
9. s the person receiving any therapy?

10. Do any of the following reflexive behaviors Interfere with
performance?

Startle:
Asymmetrical tonic neck:
Others:

B. Device History

1. Indicate whether the person has had any experience with other assistive
devices.

Has Ever Used Still Using Will Be Acquiring
(check if yes) (check if yes) (write in date)

a. manual wheelchair

b. powered wheelchair

c. crutches

d. glasses

e. hearing aid

f. brace(s) specify
part(s) of body

g. artificial limb(s)
specify part(s) of body

h. communication (type-
writer, communication
board, etc.)

i. other

specify




2. If the person uses a wheelchair, answer the following:

a. Can he/she Independently transfer? (i.e., to a chair or to a bed.)

b. What percentage of tlme is he/she In the chalr and what percentage
of tlme is he/she out of it? Does thls vary in his/her envlronment?

c. VWhere is the person when he/she is out of the wheelchair? (l.e., on
the floor, sitting in chalr)

d. If the wheelchair is powered, what is the interface (control mechanism)
and where is it located?

Presently Used Interface

Body Site
Interface
Loccation

e. Does the wheelchair have any modifications (e.g., pads, head restraints,
lapboard, etc.)? If so, list them.

C. Perception/Memory
l.a. s the person aware of his/her orientation in space? For example,

can the person "mirror' other movements by moving those parts of
his/her body which can be controlled?

b. Does the person explore his/her environment by touching things
within reach? What does he/she like to touch?

c. Does the person fike to be touched, rubbed, patted, etc., or Is he/she
hypersensitive? For example, does the person react negatively to
being touched?

*2,a. Are there any known visual problgms? yes no

b. Has the person had a recent visual examination?

If so, when? By wﬁoﬁ?
. )
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¢. Results
Formal Informal
Assessment Assessment

Field of Vision Yes No Yes No
(Within Normal Limits)
Evidence of Perceptual Deficits
(Does person see things out of
order, backwards, etc.) Yes _ No Yes No
Acuity
(Within Normal Limits Yes No Yes No

d. Is it easier for the person to work wlth Items In isolation or small
groups rather than a large array?

*3.a. Are there any known hearing problems? yes no

b. Has the person had a recent audiologic examination?

If so, when? By whom?
c. Results
Formal Informal
Assessment Assessment
Evidence of Perceptual Deficits
(Confusion of similar words-
cat/hat, etc.) Yes No Yes No
Acuity )
(Within Normal Limits) Yes No Yes No

L. Are you aware of any memory problems? |If yes, descrite.

Any ltems of Note Regarding Sensory,
Acuity, Perception, Memory

I1l. Educational/Social Experiences

A. How long has the person been in school? How many schools has he/she
attended?
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6.

B. Does this person interact with people in various sltuations?
Comments Comments
Home 3 Shopping
School Travel
Therapy Sporting
Activities

Camp

- Other

C. Do any people in the environment have physical, cognitive or sensory
problems that may interfere with communication? {f so, describe.

D. If the person is in school, give a summary of the educatlonal/social

goals as stated in the IEP?

E. |If applicable, please list two or three specific goals other than

communication (e.g., vocational, academic, placement)

i.

2,

3.

Iv. Can the person intentionally indicate wants, needs or ideas (e.g., Unin-
tentionally grimacing to express pain vs. looking or pointing at things

he/she wants, etc)?

|f person can indicate go to Communication Interview.

|f person cannot Indicate go to Prelanguage Interview.

348
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ASSISTIVE DEVICE CENTER

Communication Interview

t/Present Communication Systems

Cllent #

Date

e et ot b (| it § 4 bl s 1

Examiner

Type of Used in Antlclpated Use or

System Past Used Now Currently Deing Trained

COMMENTS

icial expression

/¢ movement

stures

yinting

25/ no

gning

eech

ymmunication
ard

ping

-iting

hers:

349

3ol




I'l. Current Communication System Description

System
Category Paramcters Description Comments
Type .
Size
Input Number
Symbols Example symobls
Configuration
(categories, topic,
grammatical)
Coding
Non-Scan Array Size
Select Target Size
Array location
Array Size
Array location
Switch number and
Scan - function
Select Switch type
Switch location
Coding
Transient Auditory
Output Auditory Memory v
Hode Transient Visual
% Long~-term Visual
Output Type
Symbols Size )
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Symbol System

A. Can the person recognize numbers and/or letters? If so, which?

B. Has the person recently had any of the following tests?

TEST SCORE DATE WHERE TESTED
(if need to send
for scores)

PPVT (or any receptive
vocabulary test)

T2CL {(or any receptive
grammar test)

Reading

Spelling

Other:

C. 1. Does the person read and/or spell functional words above his/her

tested grade level? |f so, which ones?

2. Does the person spell phonetically?

3. Can the person select the initial letter of a word?

4. Does the person know any Bliss, Rebus or other symbol system?
if so, what?

5. Does the person use or do they need to use punctuation symbols?

D. . "oes the person put more than one symbol together to express an
idea? |If yes: . )

a. How many?

b. In what way (e.g. adult grammar, telegrap™-- modifier + noun,
etc.)? Give examples. |s it spontaneous : ' .nly with

prompting?

2. Does the person express the various sentence forms such as
commands, questions, etc.? |f yes, do they do so spontaneously
or with prompting?

Present Abilities in
~Grammatical Structure

PN
u
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'IV. Content and Method

Can the person reliably communicate the following and how does he/she
do so? :

YES  NO ME THOD

Attract Attention

Pain, Anger, Discomfort

Happiness or Excitement

Frustration

Hunger or Thirst

Refusal

Toileting needs

Tiredness or Boredom

Choice Among |tems
(i.e. what they
want to eat)

Relating past
events

Relating future
ever s

Other:
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V. Attention and Motivation

A. 1. What tasks does the person attend to most? For how long?

2. Would you anticipate that this person would have difficulty
staying on task during testing?

B. 1. |If the person is not understood, what is his/her reaction?
For example, does he/she cry, pout, give-up, etc.?

2. How often does this happen and with whom?

Vi. Communication Goals

Please list two or three specific tasks that should be enhanced by a
communication system (e.g., taking spelling test, relating feelings).

A.

B.

Q . :3554




J Revised 8/20/81

Client #

Date

Examiner

ASSISTIVE DEVICE CENTER
Califcrnia State University, Sacramento
6000 .. Street, Sacramento, California 95819

Initial Evaluation Form

Assessment Section

. Motor
A. Grasps
\. Finger, hand and wrist movement

a. Check the following finger/hand movement functions
for both the right (R) and left (L) hands. For
numbers 1, 2 (or 2a) and 3, place the object on
the table and ask the person to hand it to you.

If the person cannot pick the object up, then hand
it to him or her. For numbers 4, 5 and 6, hold
the object in a comfortable location oriented as
shown and ask the person to grasp it, move it from
front to back and side to side, and release it.
For number 7, place the push button on the table
and ask the person to press it. Place a number in
the box as follows: l-poor, 2-fair and 3-good.
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alw
Grasp DD

Release

R L
Grasp D G
Release DU

»
1. 2. 2a.
R L R L
. - Grasp D D Grasp DD
ReleaseDD Release (3]
) - 0 A,
o _—
P Tip Palmer Two-finger
ymment Comment Comment
b
b- S-
R L R L
Grasp D D Grasp DD
Release D D o Release[:”j~-
P Lateral Cylindrical Tee
ment Comment Comment
.6. R L 7. R L
Grasp IR _Grasp OO

Spherical Comments Press

Release DD @\

~

—_—

Comments.
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B. Range-Hand

Present hand range sheet. Locate the sheet with the client's
midline centered on square #8.

The squares are numbered and each corner is lettered as shown. The ®
targets are the corners. Use the sequence: touch the square then
1A/1B/1C/1D and repeat for all squares within the person's range.
Circle locations reached. For children, it may be necessary to use
the smaller (foot) range sheet.
Compare your impression of the time required to reach the square e
(tracking time) to the time required to move among the corners A,
B, C, D (select time).
Use the distance table to ff!l_ in the following block. ®
Left Hand Right Hand
Furthest reach: " " Client preference for location
Closest reach: " " Left hand .
Max. left reach: " "
Max, right reach: " " Right hand
Tracking vs select time !
1
®
Left Hand Right Hand :
A 0 8 A 8 e
i 2 3 ' 2 3 .
'] co cCo C 0 [ o ) c
A A BA B A A 8 Ar— 10
L] 5 6 h 5 6 I
0 D €D C D D co c .
N e
Al A BA 8 A A BA 8
7 8 | Lo ? I 8 9
D . CD I (] c D cCo l co c
Body 8ody
Centerline Centerline

(¢) - (g )
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C. Body Part Movement and Control

For each movement requested place a + (present) or - (absent) in the appropriate
column. Note whether required movement can be initiated (1), controlled (C) and

. terminated (7).

Left Right
ARHM | C T | C T COMMENTS

Tasks: Tester places object
(cup, toy, etc.) at
person's midline 10"
from their body and
instructs. Reposition
if necessary and note.

- lift 6

- extend by reaching

- rotate as if to pour
(put object in cup to be poured)

- rotate in the opposite
direction

- turn uoright again

. - move 6'' to the left

- move &' to the right

- pull back

| f adequate arm and hand movement, omit the following tasks:

KNEE ! c T | c T COMMENTS

- move knee to the left

- move knee to the right

JAW

- open

- close

MOUTH

- blow through a straw

- sip through a straw
l’ VOiCE

- produce a sound

[ERJ!:‘ - produce a variety of sounds

e
(o 0 0




D. Range-Foot

Present the foot range sheet unless the interview indicates there

is no foot movement possible or hand movement is adequate. If

foot control appears to be feasible, then repeat the same tasks ‘I
that were done with the hand. Start by locating the heel of the

foot at the site labeled "X''. Allow the person to move the en-

tire foot as necessary to complete the task.

Left Foot Right Foot

P A BA B

Q)
LS
oy ()

v

«

| =)

[«

o

> © »O

F

o »¢°

un

o o

-

o |

o ®

o

» ©
—1
>
r
ro
-}
~3
D
0

Comment on the times required (subjective) for trackfng vs. select

time.
Left  Right
T 1 Furthest reach forward " " Client preference for location >

Furthest reach backward H " Left foot
furthest reach left " "
Furthest reach right " '* Right foot
Tracking vs. select time __ . g

- 1
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6.

. Head Control

Measure range of movement in the planes shown. Check the space repre-
senting the persons degree of movement to |ndncate if they have none,
partial or full range movement.

Directions

Hovement plane left right
None | Partial | Full None | Partial | Full Comments

horizontal

up . down
vertical

left right
tilt

ls a headpointer used now? . If so, describe

If the client has used one before, but doesn't now, explain why

Reflexive head movements noted

Restraints to head
movement:

Sketch
Head

List those anatomical sites appearing

MOST SUITABLE

to be most suitable to interface NEXT MOST SUITABLE

THIRD MOST SUITABLE




ii. Symbol Location, Type and Size

A. Symbol Location Task

1. Peripheral %‘5 '
reriphera’ a\\\
Instruct the person to keep head and eyes fixed straight Togward.
Ask them to indicate when they can see your finger or pointer
without moving their eyes. If the person cannot keep his/her
eyes fixed, provide an object to stare at. Start with your
finger or pointer approximately 12 inches from the side of his/
her head (at the ear) and move it around the head toward the
face. Mark the areas in which the person can see your finger.

— Head

2. Tracking

Using your finger or pointer, have the person track horizontally at
the level of the eyes. Begin at the nose and go left/right. To
track vertically, begin at the nose and go up/down.

Yes Comments
Can the person track horizontally?
Can the person track vertically?
B. Symbol Size Verification
1. instructions
Select the stimuli according to the information available. |If infor-

mation is lacking, begin with a more 'basic'' symbol system (e.g. select
pictures over words or letters) and begin with the largest size set.
Place the stimuli approximately 18 inches from the subject's eyes.
Determine the method of selegtion and explain it to the subject.

Present two Sstimuli to the subject and say (e.g., ""Please point to
(look at) the comb.'" or 'Is this a comb?''). Three trials should be
run. |If no errors are made, the size of the stimuli should be reduced, ‘

with three trials run at each size tested. A more “advanced' symbol
system may then be tested if appropriate. If some errors are made, a

. more ''basic'' symbol system should be tested and the positioning of the
[:RJ!:‘ " stimuli should be re-examined. :
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2. Data Sheet

Use a plus mark in the choice column to designate a correct response
-1d use a circle to designate an error. Be sure to note a symbol
system and stimulus size for all trial groups.

Trials
+ o
S - ol System Size Correct/Incorrect

OPTIMAL SYMBOL TYPE

OPTIMAL SIZE

If you were not le to estabiish an optimum stimulus, explain why.

i.ii  :36323




I1f. Observation of Use of Present Communication System

| f the person has a communication system, use it in this section.
If the person does not have a system, use the miniboard supplied
with this form.

A. Select three symbols from the present system or miniboard and
use in the following procedure.

Trial Instructions Request Response
] Show me
2 Show me
3 Show me

B. Using symbols available on the present system or miniboard,
use the following procedures: What would you show me if-it
was raining, you were hungry, you wanted a drink, etc.

Trial Instructions Request Response

1 What would you
show me if

2 What would you
show me if

3 What would you
show me if

363



V. Observation by Interviewer

D Do there appear to be problems with any of the following:

Yes No Comments

Age appropriate behaviors

by person

by others to person

Body Dynamics

Hygiene

Positioning

Appearance and use of
hardware

Accompanying vocalizations

' Inappropriate touching

person

others

Eye contact

Awareness of appropriate
personal distance

person

others

Q . 536;4




Appendix B

fnitial Assessment Materials
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Materials for Symbol Type and Size
Section of Initial Assessment

PHOTOGRAPHS

Set 1 5" x 6 3/4" Yaminated cards with image (photograph) sizes ranging from
1"t 3" on a green background. There are colored pihotographs «f the
following: toothbrush, bowl, cup, sp.on, and cracker.

Set 20 5" x 3 3/h" laminated cards with imag. (photograph) sizes ranging from
1" o 3" on a arey background. There are colored photociaphs of the
following: spoon, comb, bowl, toothbiush, cup, cracker, button, key,
flower, rocks, scissors, shoes, glasses, penny, eraser, hond, pen, and
per i1,

BLISSYMBOLS

Set 1: 5" x 8" laminated cards with handdrav: blissymbols approximately 3'' x 3!
and woid or words for blissymbol underneath in }'' high letters. Blis-
symbol and words are in black felt pen. There are blissymbole for the
following: chair, house, yes and water.

Set 20 5" x 8" laminated cards with nanddrawn blissymbols approximately 4 x 4t
and word or werds for blissymbol printed on the back of the card in
3'" high letters in pencil. There are blissymbo's for the following:
mother, father, chair, house, wart, love, fiiend, ard food.

Set 3: 3" x 5" laminated cards with handdrawn blissymbols approximately 2" x
2'"" and word or words for blissymbo! printed on the back of the card in
2" high letters in pencil. There are blissymbols for the following:
«want, food, house, love, chair, iricnd, mother and fa:her.

Sct b 3" x 5" laminated car’s with i:anddrawn >lissymbols approximately 3/4" x 3/4'
anc word or words for blissymool printed on the back of the card in 3"
high letters in pencil. There are blissymbols for the following:
want, food, house, love, chair, triend, mother and father.

PICTURES

Set 1: 3" x 5'" laminated cards with pictures from Stanford-Binet Intelligence
Scale Form L-i4. Pictures are approximately 1" x 1'"" and are in the middle
of the card. The word or words to describe the pictures are on the
back of the card in %" high letters. There are pictures for the follow-
ing: comb, apple, cat, stove, bird, dog, cow and book.

2: Picture Flash Words from Milton Bradteéy, Springfield, Mass 01101.
Description: 3" x 33" laminated cards with picture approximately 2'' x
2'" and description of picture underneath in %'" high letters. There are
pictures of the following: key, bed, pig, tree, apple, cup, cat and chair.
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WORDS AND LETTERS AND NUMBERS

Words and letters are all handdrawn except for the smallest set which are type-
Y;Lftcn. All cards are laminated and the words and letters are printed in black
set 1: ' x 8 cards with the following letters 6'' high:
A, C, D, E, F, G, H, |
Set 2: 6" x 4" cards with the following letters 4'' high:
A, C, D, E, F, G, H, |
Set 3: 6" x 4" cards with the following letters 2'' high:
A, C, D, E, F, G, H, !
Set 4: 5" x 3" cards with the following letters 1'" high:
A, C, D, E, F, G, H, I
Set §5: 5'" x 3" cards with the following letters 3/4'" high:
A, C, D, E, F, G, H, |
Set 6: 65" x 3" cards with the following letters 3" high:
A, C, D, E, F, G, H, |

Set 7: 5" x 3' cards with the following letters ' high:
Set 8: 5" x 3 cards with the following letters 1/8" high (typewritten):

Set 9: 6" x 4 cards with the following words 2" high:
ME, WANT, THE, COME, YES, NO
Set 10: 5" x 3" cards with the following words i" high:
ME, WANT, THE, COME, YES, NO, RUN
Set 11: 5" x 3" cards with the following words %' high:
ME, WANT, THE, COME ,- YES, NO, RUN, BIG
Set 12: &' x 3" cards with the following words &' high:
ME, WANT, THE, COME, YES, NO, RUN, BIG
Set 13: 5 x 3" cards with the following words 1/8" high (typewfitten):

ME, WANT, THE, COME, YES, NO, RUN, BIG
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’ Set Th: 5" x 3" cards with the following numbers 1/8" high (typewritten):

0’ ]7 21 3) l‘! 57 67 77 87 9




Appendix C

’ Interface Assessment Foirs
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A10) ASSISTIVE DE*" " E CENTER

BCHOCL OF ENGINEERMD wi 454-8488

' CALIFORNIA STATL .  ZRSITY, SACRAMENTO
SOCO J STRERT, SACRA1 - j,CALICORNIA SE819
Client
Client #
INTERFACE ASSESSMENT
Date
LIMB MODUL I .
Examiners
Circle left/right hand/foot
“from screening form
1. Dominance: left/right. Grasps®: «cylindrical, lateral, press, palmar
spherical, tip, two finger
2. Range™: furthest reach ' Client preference for location:
closest " |
' left max o
right max "
Resolution '"" Where?
3. If range and resolutior. are adequate, use a typewriter-like keyuoard.
Type of keyboard
asked response time falc< entrins  com.ents
' guard [no guard guard|no guard guard|no guard
]
12 _
) !
iX
?.
GH
' FDS
JKL
123
.7




Type of keyboard

GH

FDS
JKL
123

Comment o+ difficulty, etc.

L. If range is not adequate for large keyboard, but resolution is good,
use the calculator-type keyboard. Place keyboicd at t“e best location
based on #2 above. Location number . Mothot . pressing keys:
asked response time S siries comments
guard |no guard Jardino guard  Gu. u)no guard
0 T T—v —
i
PRI .
e L —

27 |
35 -

L9 _

015 L
345 _

536 |

Comment on difficulty, etc.
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' 5. Does the client use a joystick now? if ''ves" comment on how well

it works, how it is used, etc. |If not, proceed with this part.

Use the joystick with light box output. (U=up, D=down, L=left, R=right)

Asked Response Time Fal > Entrie~ Comments

U
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L,

6. Other switches may beused with the hand (foot), elbow (knee), forcarm
(thigh), etc. Try switches in the order listed (unless the client can-
not use a specific type). Stop, once a reliable and accurate switch
has been found. Two response types are used: ''on'' = turn on and lcave
on until examiner says turn off, and "off''. Feedback = light, tonc,
computer CRT, voice, ctc. Repeat trial sequence with other switches as
necessary to find one that works well for the client. Run one extra
set of trials with the ''best' switch.

Track Select A~>tomic Site
Type Feedback Asked Response Tlme Time  [Locatior. Best Position
ON
OFF
ON )
OFF
ON/OFF/ON
OFF

I
~J
W



SWITCH RANKINGS

Swi tch
_Rank Type
] ‘ Tread
2 Rocker
3 Wobble
b Leaf
5 Zygo '"Touch'!
6 Pad
/ Contact
8 Bulb (Puff/Sip)
9 Mercury

7. Comment on reflex patterns that may affect switch coniroi.
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8.

() .

10.

Describe any wpecial mounting used for testing and any special mount ing

reconmended for final system.

I'f range is adequate, configure a slot switch with the "Lust' switch

based on #6. Type used

Number of slots

below are left to right. If there are fewer than 5
"asked'' column appropriately.

A-ked Response

Time False Entries

]

Numbers

swi tches, change the

Anatcmic Site

o

Summary: Prioritize !Interfaces

Type 1
Type 2
Type 3

Type 4

Selections/minute:

Selections/minute:

Selections/minute:

Selrctions/minute:

Site:

Site:

Site:

Site:
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A1\0) ASSISTIVE DEVICE CENTER

SCHOOL OF ENGIMEERING (918) 434-8428
CALIFORNIA STATE UNIVERSITY, SACRAMENTO

. 8000 J STREET, SACRAMENTO, CALIFORMIA 988189
C]iuntw _
INTERFACE ASSESSMENT Client #__
HEAD MODULE Date o
Examiner e
I Screening Data
i aht o
a.  Range:  horizontal: left © vtent______
vertical: up __? down °
tilt: left °  right ©
b. Restraints to ‘head movement:
Sketch: 0
head
' . (top)
¢. Headpointer used: type , clients opinion
Desc:ibe utilities, difficulties, e.c.
2. if range is adequate try several types of headpointers using the range
sheet. Circle the squares reached.
Type 1: Type 2: Type 3: Type 4:
Light Beam Indicator Type | Type 2 Type 3 Type &4
1 ABCD 1 ABCD 1 ABCD 1 ABCD 1 ABCD
2 ABCD 2 ABCD 2 ABCD 2 ABCD 2 ABCD
3 ARCD 3 ARCD 3 ABCD 3 ABCD 3 ABCD
't ABCD 4 ABCD 4 ABCD 4 ABCD L ABCD
5> ABCD 5 ABCD 5 ABCD 5 ABCD 5 ABCD
) 6 ABCD 6 ABCD 6 ABCD 6 ABCD 6 ABCD
7 ABCD 7. ABCD 7 ABCD 7 ABLR FTAIRS
8 ABCD R ABCD 8 ABCD & ABSG . BinCD
o 9 ABCD 9 ABCL S ABCD S ABCD 3ARLD
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Comment on difficulties, effort, ctlc.

3. If range and resolution are adequate, use a typewriter-like keyboard for
the following trials. Use the ''best' pointer based on #2. For the
light beam indicator, have the clicnt focus on the key and hold for
several seconds. For all others have the client press the indicated
keys. Type used

Asked Responsz Time False Entries Comimnents

guard| no gaérd guarawﬁa'guard guard |no guard

]

2

——

Comment on difficulty, etc
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.

It the Light Beam Todicator is the Vbest' choice and iy succe. ful in
#3, use the Optical Headpointer Strip Printer.

/M5h131 Sesponte n_[iﬂP7 False Entrices Corcnts

2
)
(

o« o
S

Conments:

If range '¢ nec adequate for large keyboard, but resolution is adequate,
use a calcui .tor-type keyboard. Place che keyboard at 'best' location
based on #1. List location # .,

Type of headpointer (circle one): LBI, 1, 2, 3, &4

Asked Response Time False Entries Comments

guard|no guard guard[no guard _rard|no gna.d

~ O w1 O

27
25
L9
015
345
536




L,

Comments (including mountings requirved, ete.)

If resolution appears adequate, and chin does not rest on the chest use
the chin joystick with lightbox. U=up, D=down, L=left, R=right.

Asked Response Time False Response Comments

U

Comment on overall divficulty, etc.

Other switches may be used with the head (chin). Try switches in the order
listed (unless the client cannot use a specific type). Stop once a reliable
and accurate switch has been found. Two responses are used: '"'ON'" = turn

on and leave on unit. The examiner says to turn off, and 'OFF'". Feedback=
light, tone, computer CRT, voice, etc. Repeat the trial sequence shown

with other switches as necessary to find one that works well for the client.
Run one extra set of trials with the ''best'' switch.



cedback

Asked

ON

Resj.onse

Track
Time

Select
Time

Location

5.

Mounting
Used

OFF

ON

OFF

ON/OFF/ON

OFF




Special mounting used for testing

Recommended mounting for final system

| f eye movement is good and no other switch seems feasible, proceed with
this part.

A. Horizontal. Estimate degrees from forward gaze. left: right:
Verticle. Estimate degrees from forward gaze. up: down:

C. |Is movement controllable? If not, can it be used in an
on/off mode? How?

D. |If eye movement is well controlled, try the E-tran gran equivalent

system. Comment on the effectiveness

E. EOG. |If an electrical signal (hardcopy, select, alarm, etc.) is needed,
connect electrodes above and below (i f good vertical movement) and/or
let outside of each eye (if good horizontal movement). Use an amplifier
and readout to record voltages as follows:

Movement Voltage (units) Comments (fatigue, difficulty, etc.)

Full left gaze

Full right gaze
Up
Down

Midline

Full left gaze

Full right gaze
Up
Down

Midline

Full left gaze

Full right gaze

Up , | '

Down

Midline
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Full left gaze

Full right gaze

||p

Down

Midline

Full left gaze

Full right gaze )
Up

Down

Midline

Full left gaze

Full right gaze

Lp

Down

Midline

Full left gaze

Full right gaze

Up

Down

Midline

Full left gaze

Full right gaze

Up

Down

Midline

Summary. Priortize intertaces.

Type 1

Type

2
Type 3
Type 4

. Selections/minute:
. Selections/minute:
. Selections/minute:

. Selections/minute:

Site:
Site:
Site:

Site:
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10. Discuss the results and interface types with the client and list
his/her preferences

38d




Appendix D
Cognitive/Language Assessment Materials

and Forms
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MATERIALS USED_IN COGNITIVE/LANGUAGE TEST MODULES

General Materials, Descriptions and Identification Codun:

Peabody Articulation Decks from American Guidance Service, P
Circle Pines, MN 55014

Description: 3" x 43" cards with picture and description of

picture underneath in A" high 1 tters

Picture Flash Words from Milton Bradley Company, Springfield, M
MA, 01101

Description: 3" x 33" cards with picture and description of
picture underneath in ' high letters

Blissymbols from Blissymbolics Communicate Institute, 350 Rumsey 3
Road, Toronto, Ontario Canada, Mi4G 'R8

Description: 2 5/8'" x 2 5/8'" lamirated cards with blissymbol and
description of blissymbol underneath in 4" high
letters

Talking Pictures Communication Aids from Crestwood Company, T
P. 0. Box 04513, Milwaukee, Wl 53204

Description: 324" x 23' cards with picture and description of

picture underneath in &' high letters

Hard drawn pictures, symbols or letters by the Assistive Device H
Center staff

Description: Unless othe.wise stated, inked or penciled drawings
on 3" x L&' laminated cards with ' high letters
for description of drawing

o
Qo
ot




Preiiminary Skills Analysis

Module: Small Array ltem ldentification - Auditory

Item Number

[tem 1D Small Auditory
Example Row 1 Column 1
ltem 1D Small Auditory
Example Row 1 Column 2
Item ID Small Auditory
Exaample Row 2 Column 1
[tem 1D Small Auditory
Example Row 2 Column 2

Item 1D Small Auditory
Set 1 Row | Column 1
Item 'D Small Auditory
Set 1 Row 1 Column 2
Item ID Small Auditory
Set 1 Row 2 Column 1
Item ID Small Auditory
Set | Row 2 Column 2

Item 1D Small Auditory
Set 2 Row 1 Column 1
Item ID Small Auditory
Set 2 Row 1 Column 2
ltem 1D Small Auditory
Set 2 Row 2 Column |
Item 1D Small Auditory
Set 2 Row 2 Column 2

Item ID Small Auditory
Set 3 Row 1 Column 1
Item |D Small Auditory
Set 3 Row | Column 2
Item !D Small Auditory
Set 3 Row 2 Column 1
Item ID Small Auditory
Set 3 Row 2 Column 2

[tem Description

bal loon
candy
knife

fire engine

bathtub
shoes
Klernex

toothbrush

dog
spoon
television

hamburger

apple
glass of milk
chair

comb

Module: Large Array Item ldentification - Auditory

| tem Number

Item ID Large Auditory
Row 1 Coluin 1
Item ID Large Auditory
Row | Column 2
Item ID Large Auditory
Row 1 Column 3
Item I1D Large Auditory
Row 1 Column 4

(continued on the next page .

Item Description

cup
doctor
cake

bathtub

38§

1tem Code
P

P

‘tem Code
P

P



ftem 1L Large Auditory teacher P
Row 1 Column ¥

Ftem 1D Lyrge Auditory umbrellg p
Row 2 Column |

Ftem 10 Large Auditory watch I
Row 2 Column 2

Ftem 1D Large Auditvory towel p
Row 2 Column 3

ftem 1D targe Auditary Volkswagen P
Row 2 Column 4

[tem 1D Large Auditory soap P
Row 2 Column b

[tem 1O Large Auditory bus P
Row 3 Column |1

[tem 1D Large Auditory game P
Row 3 Column 2

[tem 1D Large Auditory hamburger P
Row 3 Column 3

[tem 1D Large Auditory toothbrush P
Row 3 Column 4

I'tem 1D Large Auditory fork P
Row 3 Column 5

[tem 1D Large Auditory cookie., P
Row 4 Column |

ftem 1D Large Auditory lamp P
Row 4 Column 2

Item 1D Large Auditory zipper P
Row 4 Column 3

Item ID Large Auditory radio P
Row 4 Column 4 '

[tem ID Large Auditory crackers P

Row 4 column &

Module: Small Array Answering Questions

The pictures used are those correctly selected in the Small Array ltem ldenti-
fication- Auditory Input Test.

Module: Large Array Answering Questions

The pictures used are those correctly seleécted in the Large Array |tem Identi-
fication- Auditory Input Test.
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(_:_(_)_lll!l_l__l_l‘)i_s.‘t!_l_‘_i‘(...f_ll Skills Diagnosis

Module: Two-choice ttem ldentification = Auditory Input

I tem Number

2-choice ltem ID-Auditory
Example Choice #1
2-choice Item ID-Auditory
Example Choice #2
2-choice ltam |ID-Auditory
Set 1 Choice #1

2-choice ltem ID-Auditory
Set | Choice #2

2-choice Item ID-Auditory
Set 2 Choice #1

2-choice ltem |D-Auditory
Set 2 Choice #2

2-choice |tem ID-Auditory
Set 3 Choice #1

2-choice ltem |D-Auditory
Set 3 Choice #2

2-choice ltem ID-Audltory
Set 4 Choice #1

2-choice Item |D-Auditory
Set 4 Choice #2

2-choice Item ID-Auditory
Set 5 Choice #1

2-choice |tem ID-Auditory
Set 5 Choice #2

2-choice |tem ID-Auditory
Set 6 Choice #1

2-choice 1tem |D-Auditory
Set 6 Choice #2

2-choice |tem |D-Auditory
Set 7 Choice #1

2-choice ltem |D-Auditory
Set 7 Choice #2

2-choice ltem ID-Auditory
Set 8 Choice #1

2-choice ltem |D-Auditory
Set 8 Choice #2

Jtem Deneription
telephone
hamburger
hathtuh
bananas

radio
toothbrush
ball

ice-cream cone
Kleenex

car

bed

cup

television
pants

hot dog

spoon

shoes

glass of milk

Module: Small Array ltem identification (4) - Visual

ltem Number

Visual Item |D Example Sample

Visual Item |D Example
Row 1 Column 1}

Visual Item ID Example
Row 1 Column 2

Visual Item ID Example
Row 2 Column 1

(continued on next page .

Item Description

shoes
airplane

tennis shoes

tree

Input

Item Code

8]

| ~em Code



Viwual Teem 1D

Row 2 Column 2
Visual Teem 1D

Set | Sample
Viwual Item ID

Set 1 Row 1 Column
Visual ftem ID

Set b Row 1 Column
Visual Item 1D

Set 1 Row 2 Column
Visual ltem ID

Set 1 Row 2 Column
Visaal 1tem 1D

Set 2 Sample
Visual Jtem 1D

set 2 Row | Column
Visual Item ID

Set 2 Row 1 Column
Visual ltem ID

Set 2 Row 2 Column
Jisual ltem ID

Set 2 Row 2 Column
Visual ltem ID

Set 3 Sample
Visual Item ID

Set 3 Row 1 Column
Visual Item ID

Set 3 Row 1 Column
Visual Item ID

Set 3 Row 2 Column
Visual Item ID

Set 3 Row 2 Column
Visual Ttem ID

Set 4 Sample
Visual Item ID

Set 4 Row 1 Column
Visual Item ID

Set 4 Row 1 Column
Visual Item (D

Set L4 Row 2 Column
Visual Item ID

Set 4 Row 2 Column
Visual Item ID

Set 5 Sample
Visual Item 1D

Set 5 Row 1 Column
Visual ltem 1D

Set 5 Row 1 Column
Visual Item ID

Set 5 Row 2 Column
Visual Item ID

Set 5 Row 2 Column

(continued on next

page .

telephone

Cow
huﬂkuthnly

S love

toes

calf
butterfly
boxing gloves
watermelon
moth
Volkswagen
cat

kittens
blocks

lemons

wagon

roller skate
birthday cake
ice skates
ladder

mouth

. monkey

gorilla
bathtub
bicycle

bridge
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Visual Ttem 1D wpider P
Sot 6 Sample

Visual ltem 1D Ship P
Set 6 Row 1 Colunmn 1

Visual ltem 1D qlobe p
Set 6 Row 1 Column ?

Visual item ID shivt K
Sel 6 Row 2 Column 1

Visual ltem ID hee P
Set 6 Row 2 Column |

Visual ltem ID fiag P
Set 6 Row 2 Calumn 2

Visual Ttem 1D flag p
Set 7 Sample

Visual ltem ID rake P
Set 7 Row 1 Column 1

Visual Iltem ID flowers P
Set 7 Row 1 Column 2

Visual Item 1D flag (picture of boyscout and P
Set 7 Row 2 Column 1 description whited out)

Visual ltem ID ship P
Set 7 Raw 2 Column 2

Visual Iltem 1D boy sharpening pencil (printed p
Set 8 Sample description whited out)

Visual ltem ID airplane P
Set 8 Row 1 Column |

Visual Item ID man raking leaves (printed P
Set 8 Row 1 Column 2 description whited out)

Visual ltem (D rose P
Set 8 Row 2 Column | _

Visual ltem ID sailboat P

Set 8 Row 2 Column 2

Module: Two-choice Item ldentification - Visual Input

| tem Number Item Description I tem Code
2-choice Item ID-Visual cat P
Example-Sample

2-choice Item ID-Visual kittens P
Example Choice #1

2-choice ltem ID-Visual watch P
Example Choice #2

2-choice Item |D-Visual goose P
Set 1.Sample

2-choice Item ID-Visual duck P
Set 1 Choice #1

2-choice Item ID-Visual suit P
Set 1 Choice #2

2-choice Item ID-Visual mi ttens P
Set 2 Sample

2-choice Item ID-Visual 1 amb P
Set 2 Choice #1

2-choice Item ID-Visual : gloves P
Set 2 Choice #2 [

(continued on the next page
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)

chodce frem 1D Vicoal
Set 4 mple

Yehoice brem EY-Vinaal
Set o Chodce A
ohotee Ttem 1D Visaad
Set b Chodoe 42
Jochoice Ttem ab-Vigual
Set b Sample

J-choice ITtem [0-Visaal
Set b Choice /1
2-choice Ttem 10-Misual
ot b Choige #?
Jochoice Hem 1D=-Vigual
Set o h o Sample

Jechoioe Ttem 1D=Vinual
Soet H Choice #1
Jechoice Ttem 1D-Visual
Set L Cholce %2
?-choice Item 1D-Visual
Set 6 Sample

2-choice Item 1D=-Visual
Set 6 Choioe #1
2ochoice Htem 1D=-Viaaal
Set 6 Choice #2
2-choice ltem ID~Visual
Set 7 Samhle

2-choice ltem [D-Visual
Set 7 Choice #1
2-choice ltem ID-Visual
Set 7 Choice #2
2-choice ltem [D-Visual
Set 8 Sample

2-choice ltem 1D-Visual
Set 8 Choice #

2-choice Item |D-Visual
Set 8 Choice #

Module: Picture Matching

[tem Number
Matching Examo>le Sample
Matching Example A
Matching Example B
Matching Set 1| Sample

Matching Set 1 A
Matching Set 1 B
Matching Set 2 Sample
Matching Set 2 A
Matching Set 2 8
Matching Set 3 Sample
Matching Set 3 A
Matching Sct 3 B
Matching Set 4 Sample
Matching Set 4 A
Matching Set 4 B

_RJ}:~(continued on’' next page

Aruitoxt provided by Eic:

prcture of Maad™ face puppet
(devcription whited out)

grapen

picture of “happy' ftace pappet

(deseription whited out)
chocolate milk

glass of milk

grandfather

[iteqguard

mother

cherrices

police car

top

Volkswaqgen

picture of wilkman (printed
description whited out)
picture of mailman rinted
description whited t)
woodpecker

feet

helicopter

toes

Jtem Description

ice-cream cone
ice-cream cone
tricycle
cookies
pajamas
cookies

eqgs

fish

eggs

carrots
carrots

tennis shoes
drum

Zipper

drum

P

P

ltem Code

W U U000 U U U UU UV OO



Matching Set 5 Sample house P
Matching Set 5 A house P
Matching Set 5 B backetball P
Matching Set 6 Sample glasses P
Matching Set 6 A oranges P
Matching Set 6 B glasses P
Matching Set 7 Sample bus P
Matching Set 7 A pig P
Matching Set 7 B bus P
Matching Set 8 Sample football P
Matching Set 8 A footiall P
Matching Set 8 B chair P
Module: Visual Memory

I tem Number item Description Item Code
Visual Memory Example A tennis shoes P
Visual Memory Example B juice or orange juice P
Visual Memory Set 1 A cup P
Visual Memory Set 1 B Volkswagen P
Visual Memory Set 2 A sandwich P
Visual Memory Set 2 B telephone P
Visual Memory Set 3 A cake P
Visual Memory Set 3 B toothbrush P
Visual Memory Set 4 A lamp P
Visual Memory Set 4 B soap P
Visual Memory Set 5 A tree P
Visual Memory Set 5 B ice-cream cone P
Visual Memory Set 6 A towel P
Visual Memory Set 6 B knife P
Visual Memory Set 7 A couch P
Visual Memory Set 7 B comb P
Visual Memory Set 8 A chair P
Visual Memory Set 8 B fork P




Orthographic Language Assessment

Module: Spelling Test

85 x .11} inch laminated card with alphabet in 14" black letters with ''yes"
printed in the lower left hand corner and 'no" printed in the lower right hand
corner,

Lists of spelling words for second, fourth and sixth grade leveis.

Module: Expressive Language-Words - Large Array

ltem Number Item Description ltem Code
Example Exp. Words (Large) ""making the bed" P
#1 Exp. Words (Large) "driving" P
#2 Exp. Words (Large) ''washing the car" P
#3 Exp. Words (Large) '""vaperboy" P
#4 Exp. Words (Large) "fishing"' P
#5 Exp. -Words (Large) "brother" p

(description whited out on all

of the above, only picture

showing) :
Exp. Words (Large) Question Words G5&'" x 5 3/4' card H
R 1 Positi )
o« 1 Position | Which, What, Where, Who, Why, When
Expr. Words (Large) Articles 33'"' x 6'' card H
Row 1 Position 2

the an a
Exp. VWords (Large) Adjectives 6 3/4" x 84" card H -

Row 1 Position 3 small pink blue green beautiful

angry happy sad smiling old young

Exp. Words (Large) Nouns 6" x 84" card H

Row 1 Position 4 . .
man woman child boy girl car paper

book bed shirt lake tree lady truck
table blanket

Exp. Words (Large) Pronouns 43" x 5 3/4'" card H

. D . .
Row 2 Position | he she it them they him her his

its their hers

Exp. Words (Large) : Auxilliary Verbs 8 3/4" x 6' card H
Row 2 Position 2 ‘

have has had am is was are were
cry make drive put throw fish wash
deliver eat pull

Exp. Words (Large) . Adverbs 4'' x 5 3/4" card " H

Row 2 Position 3 happily carefully easily quickly

angrily

Exp. Words (Large) . Prepositions 5 3/4" x 5" card H
Row 2 Position 4

in on under over up down between
Expr. Words (Large) ' Endings 5 3/4" x 5' card _ H

Row 2 Position 5 -ing -s -ed -ly -est ;ér

Q ' “ . :3595)




Module:

Punctuation Test

Eleven 4" x 6' cards each containing a sentence printed in black inch high
letters and laminated.
Five 23" x 3" cards each containing a punctuation mark and laminated.

| tem Number

Punctuation
Punctuation
Punctuation
Punctuation

Punctuation
Punctuation
Punctuation
Punctuation
Punctuation

Punctuation
Punctuation

Module:

Three cards each containing words pri
| tem Number

Exp. Words (Small) Example

Example

= w N —

— 0 & ~ Ov\o

#1 Exp. Words
#2 Exp. Words
#3 Exp. Words
#4 Exp. Words

#5 Exp. Words

“#1-Exp. Words

#2 Exp. Words

#3 Exp. Words

Expressive Language Words -

(Small)

(Small)

(Small)

(Small)

394

Item Description ltem Code
The dog is outside H
The man went to the store H
Is that your house H
Tom Jack Sue and Mary went to H
the party

Jeff said to Tom | want to go H
to the park

Help help H
Ted played basketball yesterday H
The farmer grew corn beets H
tomatoes and carrots

It is on fire <H
Do you want to go with us H -
She said that is a pretty dress H
(all of above on 4'' x 6' cards)

Small Array

nted in 1" high letters and laminated.
ltem Description I tem Code
"throwing" P
"'"fighting" P
"writing" P
"rabbit'' P
"'waving'' P
“patch” P
(descrfptidn whited out on all

of above, only picture showing)
Articles 3 3/4" x L}'" card H
the a an

Nouns 4 x 8'" card H
boy girl rabbit dog boys girls

man
Verbs 8" x 5' card H

jumps fights waves writes throws
sews reads



Module:

Reading Test

Sentences are presented on 5" x 8'' laminated cards.

3" high.

The black lettering is

Each  sentence contains a blank which is to be filled

group of four words on another 5" x 8'' laminated card.

also in black lettering %' high.

grade reading levels.

Item Number

Reading Vocab. Test
Example

Reading Vocab. Test 1
Reading Vocab. Test 2

Reading Vocab. Test 3

Reading Vocab. Test 4

A ]

Reading Vocab. Test

Reading Vocab. Test 6

Item Description

Sentence

The food is on the

His is brown.

on the chair

Tom was

The dinner was

dress was blué and

green.

The boy was

The was open.

Reading Vocab. Test 7 The girls are baseba
Reading Vocab. Test 8 John was yesterday.
(continued on the next page . . .)

in from a

The four words are

Choices

' apple

the car. -

11.

table
ring
run

age
hair

standing
old '

sitting
did
play
take

bicycle
running
farmer
hot

Girl
Her
Eight
Cold

and
dog
in

are

window
big
snow
she

puppy
playing
school
happy

sad
day
had
see

The words are at first, third and sixth

Item Code



Reading

Reading

1 Reading

Example

Reading

Reading

Reading

Reading

Reading

Reading

Vocab. Test 9

Vocab. Test 10

Vocab. Test

Vocab. Test

Voczb. Test

Vorab. Test

Vocab. Test

Vocat. Test

Vocab. Test

Mother's new dress was

are going to the movies.

The food is on the

teacher was late to
class.
The man the beautiful
car.
The cost $1.25
Tom was when he

couldn't go camping.

Janey's hair clung to her

Rock climbing can be

Reading Vocab. Test Mike enjoyed all the music,
__the drums.
Reading Vocab. Test Bil1l is the _boy in his
class.
(continued on the next page . . .)

e \'-
o

3a9x

happy
again
seven
pretty

They
Blue
Open
Made

apple
table
ring
run

Asked
Guess
Softly
Their

admired
secretly
eating
advised

bruise
magazine
running
snowbal |

thinking
mountain
thirsty

disappointed

forehead
noisier
careful
fortunate

worried
dangerous
usually
catches

doubtfully
disbelief
especially
suggested

tallest
beside
couldn't
twelve



Reading

Reading

Readinn

Example

Reaaing

Reading

Reading

Reading

Reading

Read.ng

Reading

Reading

Vocab.

Vocab.

Voceb.

Vocab.

Vocab.

Vocab.

Vocab.

Vocab.

Vocab.

Vocab.

Vocab.

(continued on

Test 9 The _ needed to be dusted.

Test 10 Mary was _ the dinner.

Test The food in on the

Test 1 The living room is to
the kitchen.

Test 2 The teacher's explanation
of the story was

Test 3 The car woulen®- start, so
Mary it was out of gas.

Test 4 is my favorite subject
in school.

Test 5 The lake was very
vasterday.

Test 6 The docter was a ___ figure
in his community.

Test 7 Rock climbing can be _

Test 8 Mary approached the scary
ride with

the next page . . .) o

foreign
discover
thorough
furniture

¢iscover
preparing
molasses
puzzling.

apple
table
ring
run

adjacent
gaunt
brokerage
agility

waist
level
vague
dental

averted
convene
assumed
placid

Literally
Mathematics
Nucleus
Obvious

placid
moult
plague
tobacco

prominent
saunter
perceive
reflection

i npend
disdain
capacity
hazardous

apprehension

commentary
optician
alternative
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Reading Vocab. Test 9 The boy scouts were evolution
about going camping. innate
enthusiastic
migrate

Reading Vocab. Test 10 The property by the river investment
was a good . hypocrite

manifest

initiate




Module: Encoding - Non-Reading

8 inch wide . 10 inch high laminated card with 5, 14 to 1 3/4 inch symbois
and 5, 3/h v 1} numbers in black hand nrinted form. The symbols are a
square, a trianqgle, = circle, a stylized house shape and 2n asterish The
numbers are two digits. All begin with a zero and are followed by the num-
bers 1 teo 5.

10 laminated cards 2} inches wide by 3 inches high containing the same
symbois and numbers as the large card in black hand printed form.
Module: ‘¥ncoding - Level |1l
€ inch wide L'y 5 inch high laminated card with 12, 3/4 inch high by
approximately 3 inch wide two digit numbers, with zero pireceeding numbers

1 to 9.

2, 5 inch wide by 5 inch high laminated cards containing the following
codes and words in black hand printed form in the samz size as the numbers.

01 i 07 Visit

02 She 08 The

03 Enjoyed 09 To

04  Agreed 10 Student
05 Needs 11 Furniture
06 Help 12 Music

6, & inch wide by 5 inch high laminated cards containing one of the words
listed above in letters 3/4 inch high by approximately % inch wide in
black hand printed form. The items on the cards include the following:

Visit The
MNeeds Help
Music Agreed

6, 8 inch wide by 5 inch high laminated cards containing 3 to 4 word
sentences in letters 3/4 inch high by approximately % inch wider in
black hand printed form. The items on the cards include the following:

‘She needs help.

She enjoyed music.

She needs furniture.

i agreed to visit.

The student needs help.
I enjoyed the nmusic.

Module: Encoding - Level VI

8 inch wide by 5 inch high laminated card with 15, 3/4 inch high by
approximately } inch wide, two digit numbers with zero preceeding numbers
1 to 9. All are hand printed in black.

2, 8 inch wide by 5 inch high laminated cards containing the ‘following

codes and words in black hand printed form. The numbers and letters

are ¥ inch high by approximately 3/8 inch wide. ' '
. (continued . . .)
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01 i 09 improve

02 You 10 Happened

C3 it 11 That

o4 will i2  For

05 Am 13 Soon

06 Wwait 14 Angry

07 Take 15 Mathematics

R Assume

6, 8 inch wide by 5 inch high lani-ated cards containing one of the words listed
above in letters 3/4 inch high by approximately % inch wide in black hand printed
form. The items on the cards include the following:

Take
You
Improve
|

Angry
Wait

6, 8 inch wide by 5 inch laminated cards containing 3 to 5 word sentences in
letters 3/L4 inch high by approximately % inch wide in black hand lettered form.
The items in the cards include the following:

It will wait

] am angry

It will improve soon

| will wait for you

| will take mathematics soon

You assume that it happened
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Bliss/Pictographic Assessment

Module: Expressive Language -Bliss

Item Number |tem Description ltem Code

Express Bliss Example a scheool with a flag, bus in H
the driveway, tree (picture only)

Blissymbols (below)

Express Bliss Row | Col | . water H
Express Bliss Row 1 Col 2 wheelchair B
Express Bliss Row 1 Col 3 (to) push H
Express Bliss Row 1 Col 4 (to) go, leave B
Express Bliss Row 2 Col 1 food B
Express Bliss Row 2 Col 2 girl B
Express Bliss Row 2 Col 3 {to) eat B
Express Bliss Row 2 Col & (to) drink B
Express Bliss Row 3 Col | school B
Express Bliss Row 3 Col 2 television B
Express Bliss Row 3 Col 3 (to) see B
Express Bliss Row 3 Col 4 sick H
Express Bliss Row 4 Col 1 boy B
Express Bliss Row 4 Col 2 bus B
Pictures (below)

#] Express Bliss eat T
#2 Express Bliss doctor P
#3 Express Bliss drink T
4 Express Bliss girl pushing wheelchair H
#5 Express Bliss watching TV P
Module: Receptive Picture Vocabulary Test - The Revised reabody Picture

Vocabulary Test (1981)

Dunn, L. M. and L. M. Dunn

American Guidance Service

Circle Pines, MN 55014
Module: Expressive Language - Pictures
ltem Number ' I tem Description I tem Code
Express Picture Example washing the car P
Express Picture #1 boy P
Express Picture #2
Express Picture #3
Express Picture #b
Express Picture #5
Express Picture Row 1 Col 1 giri ﬁ(
Express Picture Row 1 Col 2 car M
Express Picture Row 1 Col 3 red M
Express Picture Row 1 Col 4 washing H

(continued on next page .
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Express Picture Row 2 Col 1 truck H
Express Picture Row 2 Col 2 corn M
Express Picture Row 2 Col 3 biue H
Express Picture Row 2 Col & drive H
Express Picture Row 3 Col | buy H
Express Picture Row 3 Col 2 pall H
Express Picture Row 3 Col 3 wave H
Express Picture Row 3 Col 4 eat H
Express Picture Row 4 Col |1 man M
Expres. Picture Row 4 Col 2 pig H
Express Picture Row & Col 3 throw H
Express Picture Row 4 Col 4 writing H
Module: Picture Sorting

ltem Number Item Description ltem Code
Sorting Example A jack-in-the-box P
Sorting Example B teeth P
Sorting Example C nose P
Sorting Example D top . F
Sorting Example E blocks P
Sorting Example F thumb P
Sorting Example G feet P
Sorting Example H ball P
Sorting Set 1 Example shirt P
Sorting Set | Example horse P
Sorting Set 1 A duck P
Sorting Set | B pajamas P
Sorting Set 1 C lion F
Sorting Set 1 D tennis shoes P
Sorting Set | E monkey P
Sorting Set 1 F pants P
Sorting Set 2 Example juice or orange juice P
Sorting Set 2 Example ’ hot dog P
Sorting Set 2 A bananas P
Sorting Set 2 B glass of milk P
Sorting Set 2 ¢ cookies P
Sorting Set 2 D sandwich P
Sorting Set 2 E cup’ P
Sorting Set 2 F chocolate milk P
Sorting Set 3 Example tablecloth P
Sorting Set 3 Example motorcycle P
Sorting Set 3 A bus P
Sorting Set 3 B bicycle P
Sorting Set 3 C bed P
Sorting Set 3 D chair P
Sorting Set 3 E couch P
Sorting Set 3 F Volkswagen P
(continued on next page . . .)
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Sorting Set 4 Example telephone P
Sorting Set 4 Example father P
Sorting Set 4 A stove P
Sorting Set 4 B soap P
Sorting Set 4 C desk P
Sorting ‘ot 4D church P
sortin: ot I E fishing p
Sorting Set 4 F bridge P

Module:  Picture Based Receptive Grammar Test - Test for Auditory Comprehension
of Language (1973)
A modified version is used which includes items- 14, 15, 20, 21, 22, 24,
31, 33, 34, 39, 41, 42, 43, 45, 46, 47, 50, 52, 55, 56, 59, 60, 61, 62,
63, 65, 67, 68, 69, 70, 71, 73, 74, 76, 77, 78, 80, 82, 83, 86, 87, 91,
92, 93, 94, 95, 96, 97, 101.

Carrow, E.
Teaching Resources -
New York Times Co.
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Assistive Device Center
California State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis Array Size: Smc'l
Stimulus Type: Pictures Input Mode: Auditory
durpose  To determine if the person can indicate which stimulus item corresponds to

Materials/Arrangement The pictures are divided into L independent sets, one examnple
-et and three testing sets. Each set is to be initially presented ina 2 x 2 con-
figuration or any array convenient for the perscn. The cards should be arranged in
the order indicated on the back of the cards.

General Procedure The tester names each picture as the set is laid out. When the
tester then calls the name of one of the pictures, the person is to select which pic-
ture was named. This may be done by pointing, sequentially scanning the arruy by the
tester until the person indicated ''yes'', or by any other means appropriate to the
person's motor skills. Except for the Example Set, the person should not be informed
regarding the correctness of the choice.

Example Set Before presenting the pictures, the tester says, | WANT TO FIND OUT IF
YOU KNOW THESE PICTURE. 1'LL TELL YOU WHAT | CALL EACH ONE. THEN |'LL ASK YOU TO
SHOW ME THE ONE 1| NAME. As the example set is laid out, say, HERE 1S A BALLON, A FIRE
ENGINE, CANDY, AND A KNIFE. Once the pictures are in place, say, IF 1 SAID CANDY, YCu
WOULD "OINT T0 (or otherwise indicate as described in General Procedure) THIS PICTURE
(tester demonstrates). NOW IT'S YOUR TURN. Tester than says BALLOON and, if neces-
sary, encourages a response. |f correct, the person is told so. |If incorrect or
unresponsive, tester shows what was expected. The three remaining picture sets are
then treated, in turn, in the same manner. Record outcome on data sheet.

T st Sets Each set is presented in order. Within each set, tester speaks the name
of each picture as listed on the data sheet and records person's response.

Termination |f person cannot execute an indication response in the Example Set, go
To Next Test. |f person can make such a response, continue with all test sets.

Next Test With 9 or more Test Set items correct, go to Large Array ITEM I1DENTIFICATICN.

With 6, 7, or 8 Test Set items correct, go to SMALL ARRAY ANSWERING QUESTIONS, and
with less than 6 correct go to TWO-CHOICE ITEM IDENTIFICATION, Auditory Input Mode. -’

indng




. Assistive Device Center
California State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis Array size: Small
Stimulus Type: Pictures Input Mode: Auditory

DATA SHEET
Client #

Date
Tester

+
Set I tem ?gégggécé {o)

Example balloon
fire engine
candy
knife

1 shoe
toothbrush
kleenex
bathtub

2 television ) s
hamburger
dog
spoon

3 apple
comb
mi Tk
chair

lesults Number of
correct items

~omments




Assistive Device Center
Californla State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis -Array Size: Large
Stimulus Type: Pictures Input Mode: Auditory

'urpose To determine if the person can indicate which stimulus [tem corresponds to
‘he one named by the tester.

laterials/Arrangement One set of 20 pictures is laid out in a 4 x 5 arrangement
yr any arrangement convenlient for the person.

ieneral Procedure The tester names each picture as it is laid out. ‘When the tester
‘hen calls the name of one of the pictures, the person Is to select which picture
tas named. Thls may be done by pointing, sequential screening of the array by the
.ester until the person Indlcates ''yves'', or by any other means appropriate to the
erson’'s motor skills. The person should not be Informed regarding the correctness
if the cholce.

‘est Set Tester says, NOW |'LL SET OUT MORE PICTURES. As the pictures are laid

Jut say, HERE IS ...(tester names each). Tester treats this as a continuation of
‘he Small Array ITEM ‘IDENTIFICATION, Auditory Mode task by speaking the name of each
yicture and recording person's response.

‘ermination Terminate task if person makes k4 successive errors, and go to Next Test.
{

lext Test With 10 or more correct responses, go to Large Array ANSWERING QUESTIONS.

7Tth Tess than 10 correct responses, go to Small Array ANSWERING QUEST'ONS. .

{?n;496




Assistive Device Center
Callfornia State Univercity, Sacramento

] ITEM IDENTIFICATION
Test Battery: Prellminary Skills Analysis Array Size: Large
Stimulus Type: Plctures Input mode: Auditory
. DATA SﬂEET
) Client #
Date
Tester .~
Correct(+)/ Correct (+)/
Trilal Item Incorrect (o) Trial . ltem Incorrect (o)
1. cookles . soap
2. towel 12, hamburger
3. bus 13. . lamp
k. game S M. bathtub -
5. fork 15. crackers
6. cake : 16. zipper —_—
. 7. teacher - 17. umbrella
8. watch 18. doctor
9. radio : 9. cup _
10. car o 20. toothbrush o

Numher of correct selectlions

Comments




Assistive Device Cenler
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Prcliminary Skills Analysis Array Sizc: Small
Stimulus Type: Pictures Input Mode: Auditory
Purpose: To determine if a person can indicate wants, needs, or ideas upon request

through the use of pictures.

Materials/Arrangement: The pictures to be used should be all of thosc correctly
selected in the Small Array ltem Identification, Auditory Input Test. These should
be divided into sets of no fewer than two nor morce than four pictures cach. Sets
should be as equal in size as possible and arranged conveniently for the person.

General Procedures: The Tester crecates equal sized picture sets, trealing onc as

an Example Set. When a set of pictures is presented to the person, the Tester rcads
an appropriate question from the data sheet to the person. The person is then to
answer by selecting one of the pictures. This may be done by pointing, sequentially
scanning the array by the Tester until the person indicates ''yes'', or by any other
means appropriate to the person's motor skills. Except for the Example Set, the
person should not be informed regarding the correctness of the cloice. Tester should
record on the data sheet (a) the Set to which a picture was assigned, and (b) the
choice outcome.

Example Set: Before presenting the pictures, the Tester says, {'M GOING TO SET OUT
SOME OF THESE PICTURES AGAIN. 1'D LIKE YOU TO USE THESE PICTURES TO TELL ME THINGS.
TTLL ASK YOU A QUESTION. YOU ANSWER ME BY POINTING TO (or otherwise indicate as
described in General Procedure) A PICTURE. As the Example Set is laid out, say,

HERE 1S..... (Tester names each). 1F | ASKED .......{(Tester points to correct answer) .
THIS IS BECAUSE........ (Tester explains rationale). NOW [T'S YOUR TURN. CTester

then asks another question and, if necessary, encourages a response, |f correct,

the person is told so. If incorrect or unresponsive, Tester shows what was expected.
All remaining pictures in the set are then treated, in turn, in the same manner.
Record set membership and outcome on data sheet. :

Test Sets: Each set is presented in order. Wi thin each set, tester asks a question
from the data sheet. Record set membership and outcome on data sheet.

Terminaticn: Terminate test i f person makes 4 successive errors, and go to Next Test

Next Test: Go to language assessment decision flow.



Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Small
Stimulus Type: Pictures input Mode: Auditory
QUESTION SHEET
QUESTION RESPONSE
apple
What would you point to if you were hungry? &for hamburger
What would you point to if you wanted to take a bath? bathtub
Vihat do people sit in? Chair
What would you use to fix your hair? comb
What animal might people have in their house? dog
What would you point to if you were hungry? hamburger
or apple
What would you point to if you wanted to blow your nose? kleenex
What would you point to if you were thirsty? mi 1k
What do people put on their feet? shoes
What do people eat with? spoon

What would you point to if you wanted to watch a (T.V.)

show?
What would you point to if you wanted to brush your
teeth?

television

toothbrush



Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skilis Acalysls Array Size:
Stimulus Type: Pictures Input Mode:

DATA SHEET

Small
Auditory

N Client /
Date
Tester
Correct (+)
Set ‘Correct Answer Response incorrect (o)
Example $

Number of correct responscs
Comments

0

4190



Assistlve Device Center
California State University, Sacramento

ANSWERING QUEST I ONS

Test Battery: Preliminary Skills Annlvsis Array Size: Large
Stimulus Type: Pictures Inpt't Mode: Auditory

Purpose: To determine if a person can indicate wants, needs, or ideas upon request
through the use of pictures. b

Materials/Arrangement: One set of pictures comprising all those correctly selected
in the large Array, ITEM IDENTIFICATION, Auditory Input Test should be used. These
should be set out in an arrangement convenient for the person. Two pictures should
be designated as Examples by the Tester.

General Procedure: Once the plictures are set out, the Tester reads an appropriate
questlion from the date sheet to the person. The person Is then to answer by selecting
one of the pictures. This may be done by polnting, sequentially screening the array
by the Tester until the person indicated ''yes'', or by any other means appropriate to
the person's motor skills. Except for the two Examples, the person should not be
"nformed regarding the correctness of the choice. Tester should record on the data
sheet (a) which pictures were used as examples, (b) the order in which the pictures
were tested, and (c) the choice out

Example Pictures: Before presenting the pictures, the Tester says, |'M GOING TO SET
OUT SOME OF THESE PICTURES AGAIN. 1'D LIKE YOU TO USE THESE PICTURES TO TELL ME THINGS.

I'LL ASK YOU A QUESTION. YOU ANSWER ME BY POINTING TO (or otherwise indicate as des-
cribed in General Procedure) A PICTURE. As the pictures are set out, say, HERE IS ...
(Tester names each). |IF | ASKED ...(Tester asks a question from the data sheet re-
ferring to first Example picture) YOU WOULD POINT TO (or otherwise indicate)z;;(Tester
points to correct answer). TH!S 1S BECAUSE...(Tester explains rationale). NOW IT'S
YOUR TURN. Tester then asks another question referring to second Example picture

and, if necessary, encourages a response. If correct the person is told so. |If in-
‘correct or unresponsive, Tester shows what was expected. Tester records which were

the two examples and the outcome of the second example selection.

Yest Pictures: Tester asks questions from the daté sheet relating to the remaining
- pictures, recording the order of question and outcome.

Termination: Terminate test if person makes 4 successive errors, and go to Next Test.

“Next Test: Go to Language Assessment Decision Flow.

1411




) Assistive Device Center
California State Unlversity, Sacramento

ANSWER ING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: lLarge
Stimulus Type: Pictures Input Mode: Auditory

QUESTION SHEET

1. ‘What would you point to If you wanted to take a bath? bathtub
2. What would you point to if you wanted to ride somewhere? bus or car
3. What would you point to if you were hungry? cake, cookies,

crackers, or hamburger

n —

4, wWhat do people pour coffee into? cup
5. What would you point to if you wanted to play? game
6. Who do you go to if you are sick? doctor

7. What would you point to if it was dark and you wanted to make it

light? lamp
8. What do people eat with? fork
9. What would you point to if you wanted to listen to music? Eiﬁig
10. What would you use if your hands were dirty? soap
11. Who do you ask questions of at school? teacher
12. What would you point to if you wanted to brush your teeth? toothbrush

13. What would you point to if you wanted to dry yourself after

your bath? towel
14. What would you use if it were raining? umbrella
715. VWhat would you pofnt té-if.yoﬁwwanf;&”to know the fime? HEEE&I!-
16. What would you use to fasten your jocket? | zipper

PO




Trials Correct Answer Resgonse

EX:

10.

11.

Assistive Device Center
Californla State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Slze: Large
Stimulus Type: Plctures Input Mode: Auditory

DATA SHEET
Client #

Date
Tester v

Correct (+)
Incorrect (o)

———ran -
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Assistive Device Center
California State University, Sacramento

TWO-CHOICE AUDITGRY ITEM IDENTIFICATION

Test Battery: Communication Skills Diagnosis Array Size: Two
Stimulus Type: Pictures Input Mode: Auditory

Purpose: To determine if the person can indicate which of two stimulus items

corresponds to the one named by *he Tester.

Material/Arrangement: The pictures are divided into 9 independent sets, one Example
Set and 8 testing sets. Each set should be arranged conveniently for the person.
Position of correct picture should vary from trial to trial.

[
General Procedures: The Tester names each picture as the set is laid out. When the
Tester then calls the name of one of the pictures, the person is to select which picture
was named. This may be done by pointing, sequentially scanning the array by the Tester
until the person indicates ''yes' or by any other means appropriate to the person's
motor skills. Except for the Example Set, the person should not be informed regarding
the correctness of the choice.

Example Set: Before presenting the pictures, the Tester says, | WANT TO FIND OUT IF
YOU KNOW THESE PICTURES. I'LL TELL YOU WHAT | CALL EACH ONE. THEN I'LL ASK YOU TO
SHOW ME THE ONE | NAME. Once the pictures are in place, say, |F | SAID PHONE, YOU
WOULD POINT TO (or otherwise indicate as described in General Procedure) THIS PICTURE
(Tester demonstrates). NOW IT'S YOUR TURN. Tester then says HAMBURGER and, if nec-
cessary, encourages a response. |If correct, the person is told so. If incorrect or
unresponsive, Tester shows what was expected. The 8 remaining picture sets are then
. treated, in turn, in the same manner. Record outcome on data sheet.

Test Sets: Each set is presented in order. Within each set, tester speaks the name
of each picture as listed on the data sheet and records person's response.

Termination: |f person cannot execute an indicationa response in the Example Set, go
to Next Test. |If person can make such a response, continue with all test sets.

Next Test: With 6 or more test set items correct, end testing. With less than 6 items
correct, go to Small Array ltem ldentification Visual Input.




Assistive Device Center
California State University, Sacramento

TWO-CHOICE AUDITORY ITEM IDENTIFICATION

DATA SHEET
Test Battery: Communication Skills Diagnosis rray Size: Two
Stimulus Type: Pictures Input Mode: Auditory
Client #
Date
Tester
Set Choices Stimulus Correct (+)/
' Incorrect (o)
Example telephone
hambuger hamburger
] bathtub
banana banana
2 radio
toothbrush radio
3 ball
ice cream cone ice cream cone
4 " kleenex
car car
5 bed
cup bed
6 television
pants pants
7 hot dog
spoon hot dog
8 shoes
milk shoes

Number of Responses Correct

Comments:

415




Asalatlve Device Center
California State University, Sacramento

VISUAL MEMORY

Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Plctures fmput Mode: Visual

Purpose: To determine if the person can remember an item shownto them several seconds
before. N

Materials/Arrangement: There are 8 independent sets o f pictures and | Example Sct.
Each set contalns 2 plctures consisting of a sample and a distractor. The position of
the correct picturs In the array will vary from trial to trial. A stop watch will be
needed to measure response time.

General Procedure: The Tester shows the picture marked ''Sample" to the person for 5
seconds. The Tester removes the pi~*~ure out of the person's range of vision for 10
seconds. The sample and a distractor are then presented to the subject in the position
indicated on the back of the pictures. The person then selects by pointing, sequential
scanning of the array by the Tester until the person indicates 'yes'', or by any other
means appropriate to the person's motor skills. The time between presentation of the
sample and the distractor and the person's selection should be timed. Verbal inter-
action between the person and the Tester should be avoided. Except for the Example
Set, the person should not be informed regarding the correctness of the choice.

Example Set: The Tester sets out the sample picture for 5 seconds and then removes
Tt from the person's sight for 10 seconds. Both the sample and the distractor are
then set out. The Tester indicates which plicture was the sample. The Tester then
gestures toward the person that s/he Is to make the selection. The tester picks up
the pictures and repeats the procedure exactly as before except that this time the
person is encouraged visually to make the selection. Give as many visual cues as
needed, encourage the person to respond, and correct any errors made by the person.
Record both the selection and response time on the data sheet.

Test Sets: Each set is presented in order according to the above procedures. For
each set Tester records selection and response time on data sheet.

Termination: |f person cannot execute an indication response in the Example Set or
makes no response or incorrect responses to the first three test items, go to Next
Test. Otherwise, continue with all test sets.

Next Test: If person has 6 or more correct, recommend training on auditory item
. oS . . . »
identification. If person has less than 6 correct, recommend training on visual

memory .

(o ‘4_1(;




Assistive Device Center
California State University, Sacramento

VISUAL MEMORY

DATA SHEET

Test Battery:  Communication Skills Diagnosis Array Size:
Stimulus Type: Pictures Imput Mode:

Clientd

Two-Choice
Visual

Date

Tester

Set Pictures Correct (#)/
(*Correct) Incorrect (o)

Response
Time in Seconds

Example *tennis shoes
juice

] cup
“car

*sandwich
telephone

[aP]

ned

“cake
toothbrush

b *lamp
soap

*Fggecream cone
6 “towel

7 couch
*comb

8 chair
*fork

Number Correct

Comments :

L 417
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Aruitoxt provided by Eic:

Avaiotive Device Contoey
California State University, Socramento

TWO-CHOTCE VISUAL TTEM GDENTIFTCATION

Test Battery:  Communication Skitls Diagnouin Array Size:s v
Stimulus Type: Pictures Input Hoder Visual

Prepare:  To determine if the person can fdentify <lass member hip with only two
choices given no auditory instructions.

Materials/Arrangement: The pictures are divided into 5 independent sets, one

Example Set and I testing sers.  Each set should be arranged convenicnt by for the
person.  Position of correct picture shoulgl vary “rom trial to trial.

General Procedure: The Tester shows each picture to the person as the set is
laid out. The sample (to be matched picture) is then shown tc the person, who

is to select the picture in the array corresponding to the sample. This may be
done by pointing, sequential scanning of the array by the Tester until the person
indicated ''yes", or by any other means appropriate to the person's motor skills.
Verbal interaction between the person and the Tester should be avoided. Except
for the Example Set, the person should not be informed regarding the correctness
of the choice.

Example Set: After laying out the set, Tester shows the sample to the person

and then places it next to each picture in the array. The correct match is then
shown to the person. Repeat this procedure by gesturing toward the person that
s/he is to indicate which picture corresponds to the sample. Give as many visual
cues as needed, encourage the person to respond, and correct any errors made by the
person. Record outcome on data sheet.

Test Sets: Each set is presented in order. For each set, Tester shows sample
to the person and records seclection.

Termination: |f person cannot execute an indication response in the Example
Set, go to Next Test. If person can make such a response, continue with all
test sets. [

!

Next Test: With 6 or more correct responses on the Test Sets, go to VISUAL FREE
RECALL. With less than 6 correct, go to TWO-CHOICE VISUAL MATCHING.




Assintive Device Center
California State University, Socramento

TWO-CHOICE VISUAL TTEM 1 OENTIFITCATION
DATA SHEET

fest Battery:s Communication Skills Diagnosis Array Size: Two
Stimulus Type:  Pictures Input Mode. Visual

Client 7

Date o
Testen o
4
Choices Correct (+)/
Set ~ Sample (*Correct Match) Incorrect (o)
Example cat *kitten
watch .
| goose “duck
suit o
2 mittens *gloves
] amb .
3 dog *dog
grape
4 chocolate- *milk
mi 1k grandfather
5 woman ‘woman
cherries .
6 police *volkswagon
car top
7 mailman *mi Jkman
woodpecker
8 feet *toes

helicopter

Number correct

Comments

‘ | 419
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Assistive Device Center
California State University, Sacramento

PICTURE MATCHING '
Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Pictures imput lode: Visual
Purpose: To determine if the person can match two identical pictures
Materials/Arrangement There are 8 independent sets of pictures and one Example Set.
Each set contains 3 pictures consisting of a sample, an identical picture to the sample,

and a distractor. The position of the matching (correct) picture in the array will vary
rom trial to trial.

General Procedure The tester sets out the array consitting of the to-be-matched picture
and the distractor. Position within the array is indicated on the back of each picture.

///Iéster than shows the sample picture to the person and visuaily indicates that person

is to select the matching picture. This may be done by pointing, sequential scanning
of the array by the tester until the person indicates "yes'', or by any other means
appropriate to the person's motor skills. Verbal interaction between the person and
the tester should be avoided. Except for the Example Set, the person should not be
informal regarding the correction of the choice. '

Example Set Tester sets out the two-picture array, shows the person the sample picture,
places the sample picture next to its matching picture and indicates the match by pointing
back and forth between the two pictures. Repeat this procedure by gestering toward the
person that s/he is to indicate which picture corresponds to the sample. Give as many
visual cues as needed, encourage the person to respond, and correct any error made by ‘
the person. Record outcome on data sheet. '

Yest Sets Each set is presented in order according to the above procedure. For each
set, tester shows the sample to the person and records selection.

Termination |f person cannot execute an indication response in the Example Set or makes
no responsg Or incorrect responses to the first 3 test items, go to next test. Otherwise,
continue with all test sets. ‘

Next Test With 6 or more correct, exit and recommend training of categorization concepts.
With less than 6 correct, go to Prelanguage Interview.

O

RIC

Aruitoxt provided by Eic:



Assistive Device Center
California State University, Sacramento

PICTURE MATCHING

DATA SHEET
Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Picpures imput Mode: Visual
[
Client #
Date
Tester
Set Pictures Correct (+)/
(*Correct Match) Incorrect (o)
Example *ice cream cone
tricycle
1 *cookies
pajamas
2 *eggs
’ fish
3 *carrots

tennis shoes

4 *drum
zipper
5 *h6u5e

basketball

6 *glasses
oranges
7 *bus
‘ ' ' pig
g *football
: - chair

Number correct
Comments

421




oo 3""TE a"‘]"i’.'f':':o,' i:ﬁ,’i _'a,ﬁ‘:'sftf_g'\.eé;?fu'ﬁ;i ,?6'5&2%:‘ f-’t»f'yt’,fji-s é’t‘r‘é_v"'.n‘éﬁ:t‘o [P e S P . P A Ao setapsu iy
VISUAL ITEM IDENTIFICATION

Test Battery: Communication Skills Diagnosis Array Size: Small
Stimulus Type: Pictures ] Input Mode: Visual '

Purpose To determine if the person can identify class membership with no auditory
instructions.

Materials/Arrangement The pictures are divided into 7 independent sets, one Example
Sot and Six test sets. Each set is to be initially presented in a 2 x 2 configura-
tion or any array convenient for the person.” Position of correct picture will vary
from trial to trial.

General Procedure The tester shows each picture to the person as the set is laid

out. The sample (to be matched picture) is then shown to the person, who is to select
the picture in the array corresponding to the sample. This may be done by pointing,
sequential scanning of the array by the tester until the person indicates 'yes'', or

by any other means appropriate to the person's motor skills. Verbal interaction be-
tween the person and the tester should be avoided. Except for the Example Set, the
person should not be informed regarding the correctness of the choice.

Example Set After laying out the set, tester shows the sample to the person and then
places it next to each picture in the array. The correct match is then shown to the
person. Repeat this procedure by gesturing toward the person that s/he is to indicate
which picture corresponds to the sample. Give as many visual cues as needed, encourags
the person to respond, and correct any errors made by the person. Record outcome on
data sheet.

Test Sets Each set is presented in order according to the above procedure. For each .
set, tester shows the sample to the person and records selection. ‘

Termination {f person cannot execute an indication response in the Example Set, go
to Next Test. |f person can make such a response, continue with all test sets.

Next Test With 6 or more correct responses in the test sets, go to VISUAL FREE RECALL.
With less. than 6 correct, go to two-choice visual ITEM IDENTIFICATION.

422




. “Assistive Device Center
California State University, Sacramento

VISUAL ITEM IDENTIFICATION

DATA SHEET
Test Battery: Communication Skills Diagnosis Array Size: Small
Stimulus Type: Pictures Input Mode: Visual
Client #
Date
Tester
4
Set Item Correct (+)/
(Sample) ' (*Match) Incorrect (o)
N
Example airplane
*tennis shoe
(dress tree
shoe) telephone
] basketball
(cow) stove
toes
*calf
2 box. gloves
(butter~- watermelon \
fly) *moth
volkswagon _____
3 *kittens :
(cat) ?locks o
emons
wagon
b cake
A *ice skate
(roller ladder
skate) mouth
5 *gorilla
bathtubs o
(monkey) bicycle _
6 » ship
- stubs
(spider) shirt
*bee
7 rake
flowers
(flag) S *flag"
' ship
Q : P . '
EMC , _ _ 423 A continued on page 2




California State University, Sacramento

VISUAL ITEM IDENTIFICATION

DATA SHEET
Test Battery: Communication Skills Diagnovis. Array Size: Small
Stimulus Type: Pictures Input. Mode: Visual ‘
at Ite& Correct (+)/
(Sampie) {*Match) Incorrect (o)
’
8 airplane
*man
(man) rose
sailboat
Results: MNumber of correct items ‘
Comments:

page 2
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Client Number

Date

Language Assesswent Module

Spelling Instruction Sheet

“Using information obtained from the screening, select the grade level/and the

type of stimuli most appropriate for testing spelling. Instruct the/person to

spell each word.

If the person can directly select ask them to do so. |Ff they cannot or if it re-
quiréé too great an expenditure of energy, attempt scanning. Thys can be accom-
plished by pointing to each letter of the alphabet and having the person stop you
on the correct letter by activating a switch or vocalizing. Print each of the
selections on a piece of paper within their sight as you procéed. This allows

the person to keep track of their responses. For faster tes ing, determine if the

person can select groups. |If so, scan the lines of letters/ and have them stop

letter.

you at the correct line. Then scan the selections in thj7 line for the desired

Present the word by saying, ''Spell ___ " If the person makes no aitempt at re--
sponding within 30 seconds, repeat the stimuli. |f during testing of a particular
level the person does not respond and/or responds incorrect!y on ary three con-
secutive items, stop, and begin at the preceding level. If the person achieves
80% or better at the lower level, return to the higher level and test. Continue

to test until Level 6 is completed, or 80% accuracy is no longer achieved.



Client Number

Date

Language Assessirent Module

Speltling-Data Sheet
Grade level 2

Word Response Correct-Incorrect » Correct

at
has
will
me
the
look
it
ran
come
no
yes
top

N—OWNO U R WR—

Grade Level 4
Word

able
.. monkey
teacher
leg
close
uncle
hear
find
page
other
hit
early

— —
N—OoOWwWoo~NOTOTR WM~

Grade Level 6

Word

I
|
i
i
|
i
|

again
thought
bother
group
price
popcorn
rough
fifteen
library
yet.
color .
machine i

mred
OWwWooO~NOTUTR W~
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ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Words

Test Battery - Language Assessment Array Size - Small

Stimulus Type - Words . input Mode - Visual

I3

Purpose ~ To determine if a person can use word lists to form simple gram-
matical utterances.

«

Materials/Arrangement - The three cards, each containing items from a gram-
matical category, should be arranged in the order indicated, on the
back, but may be adjusted in row and column number to suit the

person's ability to reach or see the items well, The tester should

have the one example and five stimulus plcture cards available.

>

\

General Procedures - The tester shows the person the pictures one at a time.
The person responds by describing the picture using the words from
the displayed array. This may be done by pointing, sequeptially
scanning the array by the tester until the person indicates'”yes”,
" or by any other means appropriate to the person'é motor sklllé.
Except for the Example Set, the person should not be informed regaraing
the correctness of the choice. The tester should record on the data

- ' sheet the exact series of selections made by the person.

Example Set - Before presenting the materials the tester says | AM GOING TO

SET OUT GROUPS OF WORDS IN FRONT OF YOU. THEN | WILL SHOW YOU A

PICTURE AND’ASK YOU TO DESCRIBE IT USING THESE WORDS. As the tester

N

lays down each card the tester says THESE ARE ARTICLES, WORDS THAT'

o 427 .




e

4
COME BEFORE NOUNS, LIKE A AND THE. THESE ARE NOUNS, WORDS ‘

THAT NAME THINGS AND THESE ARE VERBS, WORDS THAT DESCRIBE ACTIONS.

~

The tester displays the example picture and says. WE ARE GOING

TO MAKE UP SENTENCES TO DESCRIBE THIS PICTURE. WE COULD SAY THE

GIRL THROWS. NOW IT'S YOUR TURN. CAN YOU DO WHAT | JUST DID?

SHOW ME THE WORDS THAT TELL ME ABOUT THIS PICTURE. If necessary

the tester encourages the person to respond. If the person re-
sponds, begin testing. If the person gives an incomplete or in-

accurate response say THAT'S A GOOD TRY. NOW 1'D LIKE YOU TO

MAKE A FULL SENTENCE. TRY AGAIN. If the person selects an ap-

propriate word, begin testing. !f person makes another inappropriate

response, stop testing,

-

Test set - Each picture is presented in order. For each picture the tester

says. TELL ME ABOUT THI1S PICTURE. TRY TO USE A FULL SENTENCE.

Record responses on data Sheet.
fermination - Present all five test pictures unless person indicates inability
to respond or person makes errors on two successive pictures by se-

lecting an incorrect noun or verb.

Next test - End Language Assessment
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Client Number

Date

Cepnitive Assessment Module
Fncoding / Non-Reading
Data Sheet

1. Place the encoding sheet and the numher cards in front of the person. While
pointing to the encoding sheet, say 'Ol stands for a square, 02 matches with
a triangle" and so on. Provide an example of the task by placing the star

symbol card in front of the person.

that the client will utilize (direct selection or scanning). Sa
example, if I were asked to pick the number which stands for the star 1

would pick 05."

2. Present the cards one at a time
which stands for or matches the
task say, "Good, thank you" and

3. Record the person's response as
Symbol
Presented
Q Trial 1
A Trial 2
Trial 3 -
O Trial & _
%_ Trial 5

Demonstrate the method of responding

y, "For

in random order and say, '"Pick the number
When the person has completed the
present another symbol.

symbol."

correct

(C) or incorrect (iC).

-

Percentage Correct

AN
.




Client Number

Date

ASSISTIVE DEVICE CENTER

ENCODING MODULE
Dat Sheet
Reading LEVEL |1}

Task 1

1.

Explanation: Place the encoding sheet in front of the person. While point-
ing to the encoding sheet, say "0l stands for ‘1,' 02 stands for 'she,!'"
and so on. Provide an example of the task by placing the card with the word

‘the' on it in front of the person. Demonstrate the method of responding

that the client will utilize (direct selection or scanning). Say, 'For
example, if | were asked to pick the number which stands for 'visit' | would
pick 07."

2. Instructions: Present the following cards one at a time and say, "'Pick the
number which stands for or matches the word.! When the person has completed
the task say, '"Good, thank you,' and present another word.

3. Data Recording: Record the person's responses and indicate if they are cor-
rect (C) or incorrect (ic).

Trial Word Presented Correct Response Client Response c/1C

] needs 05 —_
2 music 12
3 the 08
4 help 06
5 agreed 04

Percentage Correct
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Level 111 (cont.)

Task 3

1. Explanation: Next, provide an example of the third task by placing
the ''she" '"needs'' '"help' cards, in that order, in front of the person.
Demonstrate the method of responding the client will use while saying,
""for example, if | were to ask you to pick the numbers which represent

these words in this sentence, you would pick 02, 05, and 06.

2. Instructions: Present each sequence of words and say, “pick the numbers

which stand for or match the words in this sentence." When the person
has completed the task, say, ''good, thank you' and present the next

sequence.

3. Data Recording: Record the person's response as correct (C) or incorrec
g

(rc).

o

Trial Words Presented Correct Response Client Respohse ¢/

(]

] She enjoyed music 02, 03, 12

2 She needs furniture 02, 05, 1] o

3 | agreed to visit 01, 04, 09, 07 L

L The student needs 08, 10, 05, 06 o
help

5 | enjoyed the music 01, 03, 08, 12




1.

Client Numbe(___________

Date

ENCODING MODULE

Data Sheet
Reading LEVEL VI

Task 1

Explanation: Place the encoding sheet in front of the person. While
pointing to the encoding sheet, say ''01 stands for the word 'I', 02 stands
for the word 'vou'" and so on. Provide an exemple of ihe task by placing
the card with the word "take' in front of the person. Demonstrate the
method of responding that the client will utilize (direct selection or
scanning). Say, 'for example, if | were to ask you to pick the number

which stands for 'take', you would pick 07."

2. Instructions: Present the following cards one at a time and say, "mick
the number which stands for or matches the word." When the person has
completed the task, say ''good, thank you' and present anpther word.

3. Data Recording: Record the person's response and indicate if they are
correct (C) or incorrect (iC).

Trial Word Presented Correct Response Client Response c/ic
you 02 -
improve 09 -
] 0l —_—
angry 14 : —_—
wait 06 -
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Level VI, Cont.

1.

Task 3

Explanation: Next, provide an example of the third task by placing the
"Betty," "is," "hypocritical" cards in that order, in front of the person.
Demonstrate the method of responding the client will use while saying,
""For example, if | were to ask you to pick the numbers which represent
these words in this sentence, you would pick 03 for "It," 04 for "will"

and 06 for “wai%.”

LN ]

2. Instructions: Present each sequence of words and say, '"Pick the numbers
which stand for or match the words in this sentence." When the person has
completed the task say, ''Good, thank you' and present the next sequence.

3. Data Recording: Record the person's response as correct (C) or incorrect
(10).

Trial Words Presented Correct Response Client Response c/1c

| am angry. 01, 05, 14

It will improve 03, 04, 09, 13
soon. \

| will wait for o1, 04, 06, 12, 02
you.

| will take mathe- 01, 04, 07, 15, 13
matics soon.

You assume that it 02, 08, 11, 03, 10
happened.




Client Number

Date

. . Language Module
: Reading Vocabulary Test-Level 1
-

Instructions 7
1. Provide an example of the test by laying out the example cards. Say, "I'm
going to read a sentence and then select the word that completes it.

The sentence is: The food is on the blank . The word that best
completes the uvantence is table so | select the word table.' Demcnstrate
the method of responding that the client will utilize (direct selection or
scanning). ‘

2. Present the first set of cards and say, ''Look at all of the words. Now
select the word that best completes this sentence.!" When the person has
completed the task, say "Good, thank you." Record the word selected and
proceed with the next sentence.

Example Word Selected

The food is on the . apple

L
{ ring
! run

T

% Correct

i. His is brown. age
lhair]
standing
old

2. Tom was . on the chair.
. did
play
take

3. The dinner was . bicycle
running
farmer

L, dress was blue and green. Girl

5. The boy was the car. and

EEFEEE T TH T

are




10

The was open.
The girls are baseball.
John was yesterday.

Mother's new dress was

are going to the movies.
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Client Number

[window]

big
snow
she

puppy

|

[playing]

schoo!
happy

sad]}
day
had
see

happy
again
seven

[T

\prettyl

{They]

Blue
Open
Made

1]



Client Number

Date

Language Module
Reading Vocabulary Test-Level 111

Instructions

1. Provide an example of the test by laying out the example cards. Say, 'I'm
going to read a sentence and then select the word that completes it.

The sentence is: The food is on the blank . The word that best
completes the sentence is table so | select the word table.' Demonstrate
the method of responding that the client will utilize (direct selection or
scanning).

’

2. Present the first set of cards and say, 'Look at all of the words. Now
select the word that best completes this sentence.'' When the person has
completed the task, say '""Good, thank you.' Record the word selected and
proceed with the next sentence.

Example Word Selected
The food is on the . apple
— frabie)

ring
run

% Correct

1. teacher was late to class. Asked
Guess
Softly

"heirl

2. The man the beautiful car. |admj£ed|
secretly

eating
advised

3. The ' cost $1.25. i
in

running
snowball

i

L. Tcm was .when he couldn't thinking
go camping. mountain

. thirsty
isappointed |

AIRRRRI




10.

Janey's hair clung to her

Rock climbing can be

Mike enjoyed all the music,
the drums.

Bill is the boy in his class.

The needed to be dusted.

Mary was the dinner.
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Client Number

[forehead,

noisier
careful
fortunate

|

worried

[dangerousl

usually
catches

|

doubtfully
disbelief
especiall
suggested

Itallest'

beside
couldn't
twe lve

T

foreign
discover
thorough

Ifurniturel

discever
|preparingj
‘molasses

puzzling




Clicnt Numhvﬁmm

Lancuage Module
Vocabulary Test-Level VI

instruccions

1. Provide an example of the test by laying out the example cards. Say, "I'm
1Joing to read a sentente and then select the word that completes it.
The sentence is: The food is on the blank . The word that best completes
the sentence 15 table so | select the word table." Demonstrate the method
of responding chat the client will utilize {(direct selection or scanning) .

2. Present the first set of cards and say, '"Look at all of the words. Now
select the word that best completes this sentence.'' When the person has
completed the task, say ''Good, thank you.'" Record the word selected and
proceed with the next sentence.

Exanple Word Selected

The « od is on the . apple

[tabTe]
ring
run

1. The living room is to the |adjacend
kitchen. T gaunt
brokerage
agility

% Correct

2. The teacher's explanation of the story waist
was . tevel

T [vague ]

dental

3. The car wouldn't start,'so Mary averted
it was out of gas. convene

(assumed|

placid

b, is my favorite subject in Literally
school. : IMathmatics)
Nucleus
Obvious

5. Tre 1ae was very yesterday. ,placidl

moul t
plague
tobacco

Q : o ?4:353




10.

The doctor was a _figure in his

communi ty.

Rock climbing can be

Mary approached the scary ride
with .

The boy scouts were about
going camping.

The property by the river was a
good

Client Number

rominent

saunter
perceive
reflectio

inpend
disdain

n

capaci ty

[hazardous |

[apprehens

ion |

commentar
optician
alternati

evolution
innate

Y

ve

jenthusias

ticl

migrate

||nvestmenq

hypocrite

mani fest
initiate




ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Words

Test Battery - Language Assessment | Array Size - Large
Stimulus Type - Words Input Mode - Visual
Purpose - To determine If a person can use word lists to form comp lex

Materials

grammatical utterances

Arréngcment - "Me nine cards, each containing items from a gram-
matical category, should be arranged in the order indicated on

the back but may be adjusted in row and column number to suit the
persor's ability to reach or see the items well. The tester should

have the one example and five stimulus picture cards available.

General Procedures - The tester shows the person the stimulus pictures one

at a time. The persons responds by describing the picture using
the words from the displayed array. This may be done by pointing,
sequentially scanning the array by the tester until the person
indicates ''yes'", or by any other means appropriate to the person's
motor skills.. Except for the Example Set, the person should not
be informed regarding the correctness of the choice. The tester
should record on the data sheet the exact series of selections

made by the person.

441
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EXPRESS IVE WORD USAGE

Example Set - Before presenting the materials, the tester says 1 AM GOING TO SET

OUT GROUPS OF WORDS IN FRONT OF YOU. THEN | WILL SHOW YOU A PICTURE

AND ASK YOU TO TELL ME ABOUT IT USING THESE WORDS. As the tester

lays down each card the tester says THESE ARE QUESTION WORDS LIKE

WHAT AND WHO. THESE ARE ARTICLES, WORDS THAT COME BEFORE NOUNS,

LIKE A AND THE. THESE ARE ADJECTIVES, WORDS THAT DESCRIBE THINGS.

THESE ARE NOUNS, WORDS THAT NAME THINGS. THESE ARE PRONOUNS, WORDS

THAT YOU USE INSTEAD OF NOUNS. THESE ARE AUXILIARY OR HELPING VERBS

AND VERBS, WORDS THAT DESCRIBE ACTIONS. HERE ARE ADVERBS, WORDS THAT

DESCRIBE VERBS. HERE ARE PREPOSITIONS, THESE SHOW WHERE THINGS ARE.

THESE ARE WORD ENDINGS LIKE -ING AND -S.

The tester displays the example picture and says. WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE _COULD SAY ''THE

BEAUTIFUL WOMAN IS MAKING THE BED." The tester polnts to each word

as it is sald.. OR | COULD SAY "WHY IS SHE MAKING THE BED.'' Again

the tester points to each word as it is sald. Using the same plcture

the tester says | WOULD LIKE YOU TO MAKE UP A SENTENCE ABOUT THIS

PICTURE. YOU MAY USE ONE OF MINE IF YOU CAN''T THINK OF ANOTHER ONE.




Expressive Word Usage (Large Array)

If necessary the tester encourages the person to respond. I1f the person
makes a complete grammatical response, begin testing. |f the person gives

a telegraphic response say THAT'S A GOOD TRY BUT I'D LIKE YOU TO MAKE A

FULL SENTENCE. NOW LET'S TRY IT WITH ANOTHER PICTURE. Show the first

picture to the person and begin testing.

Test set - Each picture is presented in order. For each picturé the tester

says. TELL ME ABOUT THIS PICTURE. TRY TO USE A FULL SENTENCE.

Record responses on data sheet.

Termination - Present all five test pictures unless person Indicates in-

ability to respond.

Next test - If three or more Items are scored as part correct or incorrect
go to Expressive Language Words (Small Array). If person produces
three or more correct utterances, go to Punctuation Test unless
they have already taken one. |f person produces three or more

telegraphic utterances, end assessment.

443



Cllent #

Date
Testers B
EXPRESSIVE LANGUAGE WORDS
Large Array
Data Sheet
Stimulus
Trial Picture Exact Subject Response C/T/RC/E Comments
Example The woman 15 making _
the bed o

The man is driving
the blue truck

2 The boy is washing
the car
3 The boy is throwing S
the paper
! The boy is fishing — ——
5 The boy is dressing

* (= Totally correct sentence as indicated under stimulus picture column or other appropriate response,
T = Telegraphic, appropriate response with some grammatical markers missing, such s the, a, ing, etc.
PC = Partially correct, for example a word substitution or grammatical errors.

445
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ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Bliss

Test Battery - Language Assessment Flow Array Slze - Large
Stimulus Type- Blisgs Input Mode - Visual
Purpose - To determine if the person can use Bliss symbols to form grammatical

utterances.

Materials/Arrangement - The fourteen cards should be arranged in a 4xh matrix (with 2
empty slots below the verbs) in the order indicated on the back of
the cards or adjusted to suit the person's ability to reach or see
the items well. |If adjusted, the items should remain organized by

grammatical category.

General Procedures, - The tester shows the person the stimulus pictures one at a
time. The person responds by describing the picture using the Bliss
symbols from the displayed array. This may be done by pointing, se-
quentially scanning the array by tester until the person indicates
''ves,'' or by any other means appropriate to the person's motor skills.
Except for the example set, the person should not be informed regard-
ing the correctness of the choice. The tester should record on the

data sheet the exact series of selections made by the person.

Example Set - Before presenting the materials the tester says | AM GOING TO SET

OUT GROUPS OF BLISS SYMBOLS IN FRONT OF YOU. THEN | WILL SHOW YOU A

PICTURE AND ASK YOU TO TELL ME ABOUT IT USING THESE SYMBOLS. As the

tester lays down each card the tester says THIS MEANS

oL
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(tester names cach symbol as it Is placed in front of the person). ‘

The tester displays the example picture and says WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE COULD SAY BUS-GO-

SCHOOL (tester points to each symbol as it is spoken) OR WE COULD

SAY BUS-SCHOOL (tester again points to each symbol as it Is spoken)

OR WE COULD SAY SCHOOL-BUS (once more, tester points to each symbol) .

Using the same plcture the tester says | WOULD LIKE YOU TO MAKE up

A SENTENCE ABOUT THIS PICTURE. YOU MAY USE ONE OF MINE IF YOU CAN'T

THINK OF ANOTHER ONE. If necessary, the tester encourages the person

to respond. If the person selects an inappropriate item(s), tester says

LET ME SHOW YOU WHAT | MEAN. HERE 1S A BUS (pointing to bus in

stimulus plcture) AND HERE IS THE BLISS SYMBOL FOR BUS (tester points

to symbol), HERE 1S A SCHOOL (pointing to school In stimulus plctyre)

AND HERE 1S THE BLISS SYMBOL FOR SCHOOL (tester points to symbol) .

THE BUS GOES TO SCHOOL (tester points to each part of stimulus picture)

BUS-GO-SCHOOL (tester points to each symbol as it is spoken). NOW

IT'S YOUR TURN. PLEASE TELL ME ABOUT THIS PICTURE. If person still

responds inappropriately, stop testing. If the person makes an
appropriate response but selects only one item, the tester says THAT

WAS A GOOD TRY BUT |'D LIKE YOU TO MAKE A LONGER SENTENCE. NOW LET'S

TRY 1T WITH ANOTHER PICTURE. Begin testing.

Test Set - Each picture is presented in order. For each picture the tester

says TELL ME ABOUT THIS PICTURE. TRY TO USE A FULL SENTENCE. Record

responses on data sheet.

447
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Termination - Present all 5 test pictures unless person indicates inability

to respond,

Next Test - If 3 trials are correct or partially correct end assessment,
If performance is poorer than this, look at the person's
performance on receptive grammar test. If such performance
was better than chance go to EXPRESSIVE LANGUAGE PICTURES.
If performance was at or below éhance determine if person
has had a recent picture vocabulary test. . If person has not
had suchda test, go to PPVT. If person has had such a test and
the person's transformed score exceeded 3.0 years, go to
EXPRESSIVE LANGUAGE PICTURES TEST. If score was below 3.0 years,

go to Lecision Flow

unless already done.
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ASSISTIVE DEVICE CENTER Client #
CALIFORNIA STATE UNIVERSITY, SACRAMENTO Date

Testers

EXPRESSIVE LANGUAGE - BLISS

DATA SHEET

1 Stimulus Exact Subject Response C/PC/1% . COMMENTS

e Bus go school

Boy eats food

Girl sick

Girl drinks water

Girl push wheelchair

.. Boy girl see TV

tally correct, utterance as indicated under stimulus column or other appropriate response

rtially correct, two or more symbols correctly selected but not necessarily in correct order

correct

49




INSTRUCT IONS

Client Number

Date

Language Assessment Module

Punctuation-Data Sheet

1.

Number

Provide an exampie of the task by presenting and reading the sentence ''The

dog is outside."

Present all

the punctuation cards.

of responding that the client will utilize (direct selection or scanning) .

Say, !'Wwatch while | pick the correct punctuation mark to complete these sen-

tences.

Pick the period then select the place where it belongs in the sen-

tence.

Some sentences may need more than one pucntuation mark.'

Present
or marks

you finished?'" and say ''Good, thank you.'!
indicated the punctuation marks.

Do items

Correct

and read the next sentence.
in this sentence."

1-5 for all persons.

Correct Punctuation

The man went to the store.
{s that your house?

Tom, Jack, Sue(,) and Mary
went to the party.

~Jeff said to Tom, '"l want

to go to the park.'

Help! Help!

Ted pléyed basebal yester-
day.

The farmer grew corn, beets,
tomatoes(,) and carrots.

Fire!
Do you want to go with us?

She said, ''"That is a pretty
dress."

Say, '"Place tke correct punctuation mark
When the person has completed the task ask ''Are
Mark each sentence where the person
Check if the sentence was marked correctly.
Do items 6-10 as needed.

ResEonSes

The man went to the store
Is that your house

Tom Jack Sue and Mary went to
the party

Jeff said to Tom | want to go
to the park

Help Help

Ted played baseball yester~
day

The farmer grew corn beets
tomatoes and carrots

fire

Do you want to go with us

. She said that is a pretty dress

451
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DATE
LANGUAGE ASSESSMENT MODULE
ANSWER SHE:T
FOR
MODIFIED TEST FOR AUDITORY COMPREHENS ION
OF LANGUAGE !
: AGE AT WHICH
PERSON'S CORRECT 90% OF
EM NO. RESPONSE RESPONSE ANALYSIS CHILDREN PAf
14 2 Big Adjective 4-6
15 ] Fast Adjective 6-0
20 ] These two are different. Adjective 7-0+
21 ] Two Adjective L-0Q
22 3 Some Adjective 7-0+
24 2 Find the middle car. Adjective 5-€
31 3 Eating ‘ Verb L-6
33 e 1 Running | Verb 3-6
34 2 Coming 4 Verb 7-N+
39 2 Up . Adverb 4-0
I 1 Gently : Adverb 7-0+
L2 z That ' Pronoun 5-0 ‘
43 2 These 4 Pronoun 4-0
. b5 3 Under the table. Preposition 6-0
L6 2 In the box. . Preposition 3-0
L7 ] The boy is at the side of the car. Prepoéition 5-6
50 ] Farmer Noun + er 6-€
52 . _ 2 Hitter Verb + er 5-0
55 ////l Taller ‘ Adjective + er 5-0
56 2 Fattest Adjective + est 3-6
59 2 They Pronoun 6-6
60 : ] He Pronoun 6-6
61 3 She Pronoun 7-0+
62 3 Mother gave the ball to her. Pronoun 7-0+
63 ] His puppy is black and white. " Pronoun © 6-6
65 ' 2 We're eating apples. Pronoun ' 7-0G+
67 3 Balls Plural | 6-0
68 1. Coats Plural 6-6
69 2 Table Fiural 6-0 ‘
70 ] The sheep is eating. Verb . 7-0+

ERIC 452




TEM dn,

71
73
74
76
77
78
80
82
33
86
87
93
92
93
94
95
96

PERSON'S
RESPONSE

—————————.
—————————
———
—_—
—_———
—_—
——
——
———
———
——
——
———
———
—————
———
——

CORRECT

RESPONSE

W N W

N W

— W W

The fish are eating.

The girl is Jumping.,

The man painted the house,

He will hit the ball.

The man has been cutting trees,

The boy pushes the girl,

The donkey is carried by the man.

Who is by the table?
When do you sleep?

It's not black.

The girl isn't running.
Sleeps

Has ice cream

Find the car that is on the street.

Find the cat with no eyes,
She shows the girl the boy.
A large blue ball.

A small red car.

Look at the third picture, then
point to the baby or this animal,

ifficult for visually impaired.

ANALYS|S

Verb

Verb

Verb

Verb

Verb

Verb

Passive
Interrogative
Interrogétive
Negative
Negative
Third person
Third person
Clausal Relations
Clausal Relations
Direct-Indirect
Adjectival
Adjectival

imperative/
Clausal Relation

453

AGE AT WHIC
90% OF

CHILDREN PA

7-0+
3-0
7-0+
7-0+
7-0+
6-6
7-0+
3-0
5-6
5-0
7-0+
7-0+
7-0+
6-0
4-o
7-0+
- 7-0+
6-0
7-0+



ASSISTIVE DEVICE CENTER
California State University, Sacramento

EXPRESSIVE LANGUAGE - PICTURES

Test Battery - Language Assessment Array Size - Large
Stimulus Type - Pictures Input Mode - Visual
Purpose - To determine if the person can use pictures to form'grammatical

utterances

Materials/Arrangement - The sixteen cards should be arranged in a kxh array
in the order indicated on the back of the cards or adjusted to
suite the person's ability to reach or see the items well. |If

adjusted the items should remain organized by grammatical category.

General Procedures - The tester shows the person the stimulus pictures one &t

a time. The person responds by describing the picture using the

pictures from the displayed array. This may be done by pointing,
sequeﬁtially scanning the array by the tester until the person
indicates ''yes," or by any other means appropriate to the person's
motor skills. Except for the Example Set, the ‘person should not
be informed regarding the correctness of the choice. The tester
should record on the data sheet the exact series of selections

made by the person.

Example Set - Before presenting the materials the tester says | AM GOING TO

SET OUT GROUPS OF PICTURES IN FRONT OF YOU. THEN | WILL SHOW YOU

A PICTURE AND ASK YOU TO TELL ME ABOUT IT USING THE PICTURES IN

FRONT OF YOU. As the tester lays down each card the tester says

THIS IS and the tester names each picture as it is

placed in front of the person.
f,"
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The tester displays the exémplo picture and says WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE COULD SAY "BOY

-

WASH CAR'' The tester points to each picture as it is said OR |

COULD SAY ''BQY WASH RED "AR'' Again the tester points to each pic-

ture as it is said. Using the same picture the tester says | WOULD

LIKE YOU TO MAKE UP A SENTENCE’ABOUT THIS PICTURE. YOU MAY USE

ONE OF MINE IF YOU CAN'T THINK OF ANOTHER ONE,

If necessary the tester encourages the person to respond. If the

person selects an inappropriate item(s), the tester says LET ME

SHOW YOU WHAT | MEAN HERE'S A BOY, The tester points to the boy on

the stimulus picture AND HERE IS A BOY the tester points to thevboy

on the pictures in fruisit of the person. THE BOY IS WASHING the

tester points to the water and hose on the picture. HERE IS SOMEONE

WASHING the tester points to wash on the pictures in front of the

person. THE BOY IS WASHING THE CAR. HERE 1S THE CAR The tester

points to the car in the stimulus picture. HERE IS A CAR the tester

points to the car on the pictures in front of the person. NOW YOU

SHOW ME THE BOY IS WASHING THE CAR. If the person gives an inappro-

priate response stop the test,

If the person makes an appropriate resgontsz but selects only one

item, the tester says THAT'S A GOOD TRY. BUT I'D LIKE YOU TG MAKE A

LONG SENTENCE. TRY AGAIN. If the person again gives a one item

response or no response, the tester says. THIS IS WHAT | MEAN. THE

BOY IS WASHING THE RED CAR. The tester points to boy, wash, red car

as the sentence is spoken. The tester says NOW LET'S TRY IT WITH

ANOTHER PICTURE and begin the test. 455



Test set - Each picture is presented in order. For each picture the

tester says TELL ME ABOUT THIS PICTURE. TRY TO USE A FULL

SENTENCE, Record responses on data sheet.

Termination - Present all five test pictures unless person indicates in-

ability to respond.

Next test - If 3 or more trials produce correct or partially correct
responses, end the assessment. |f performance is poorer

than this go to picture sorting.

(AN
‘;‘J’ l
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Client ¢
DATE

Testers
EXPRESSIVE LANGUAGE - PICTURES
ial $imulus Exact Subject Response C/PC/T% Comments
mp le Boy .ash red car
! Boy waves
2 Boy writes
3 Pig eats corn
4 Girl throws blue
ball
5 Man drives
blue truck
/
-
458
total ly correct, utterance as indicated under stimulus column or other appropriate response
partially correct, two or more pictures correctly selected but not necessarily in correct order.
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COGNITION ASSESSMENT MODULE
SORTING INSTRUCTION SHEET*

Instructions

1.

Provide an example of the task by laying out the examnle cards.
53y, '"These pictures gq into two groups. One of the groups is
toys and the other is body parts. The pictures are not in groups
now. Watch how ! put them into groups.'" Hold up each picture,
name it, name the group to which it belongs and place it in the
group. Then put the cards away and piroceed with the tasks.

Present the first set of cards as they are listed on the data
sheet. Say, ''"These plctures also go Into two groups. Look at
all the pictures. Some of these are (name the category)

and some of these are (name the category). Have you
looked at each picture? Now put the pictures into the two groups.
One group is (name the category) and the other group

(name the category).' Alter the method of responding

as dictated by the motor abilities of the client. When the per-
son has completed the task say, ''Good, thank you.'

Record the results as shown In the example.

Repeat for card sets two and three. When the person has completed
each task say, ''Good, thank you."
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Client number

SORTING MODULE
Date

cxample Results
Toys Body Parts

ex: jack-in-the-box jack-in-the-box|teeth
teeth blocks feet
tlocks ball thumb
feet top : nose
ball
top
thumb
nose

Results

Set 1 Animals Clothing

ex: horse horse shirt
shirt

duck

pajamas

lion

tennis shoes
monkey

pants

Results

Set 2 Things you eat | Things you drink

ex: hot dog hot dog juice
juice

hananas

milk

cookies
sandwich

cup of coffee
chocolate milk

Results

(%2
D

(ad
w

Furniture Transportation

ex: table table motorcycle
motorcycle o

bus

bicycle

hed

chair

couch

car
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Set 4

Things you'd find
Qutside

Results

Things you'd find
Inside

ex: telephone
mowing the lawn
stove

soap

desk

church

fishing

bridge

mowing the lawn
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Avpendix E

Prelanguage Interview




{Revised 9/10/80)

4((0) ASSISTIVE PEVICE CENTER

\\_ SCHOOL OF ENGINZEMNG (016) 484-3488

CALIFORNIA STATE UNIVERSITY, SACRAMER 70
8000 J STREET, SACRAMENTO, CALIFORNIA 98810

PRELANGUAGE INTERVIEW

. Communication

A. Expressive

1. Does the person ever point to or indicate pictures or items
that are named or discussed?

2. Does the person attempt to communicate by looking, pointing
or leading by the hand? If sc, give an example of hehavior.

Communication‘

If communication is evidenced by Questions | & 2, ret
to regular interview form.

B. Receptive

Does the person follow simple one-step commands? For example,
stopping when asked to stop. |If so, give an example of behavior.
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I1. Representational Skills

A. Symbols

1.

Does the person try various ways on his/her own to solve a
problem? For example, trying different ways to put on a
coat or of getting your attention. 1f so, give an example
of behavior.

’

I f the person has adequate physical skills, does he or she
pretend that an object is something else? For example, pre-
tend a block is a car. If so, how does the person demonstrate
this?

Does the person notice similarities in objects or items in his/
her environmenti Does he/she ever match things spontaneously?

B. Purposive Behavior

1.

Will the person use an object as a tool to accomplish a purpose?
For example, hammering a peg or pulling a cloth to reach some-
thing. 1If so, give an example of behavior.

Does the person know that if they do something, sometiing else
will happen to a related object? For example, pushing a button
to turn on a toy. |If so, give an example of behavior.
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C. Contingency

1.

Does the person understand taking turns? How does he/she
demonstrate this?

‘Does the person know that if he/she does something, something

else will happen? For example, squeezing a toy or banging on
their tray intentionally to produce a noise. If so, give an
example of behavior.

J. Object Permanence

l.

Does the person show an awareness of things that he/she cannot

see? For erample, knowing mom's home because they can hear her
or know & toy is in a box even though they cannot see it. How

dy voud know they are aware of 1 -7

Does the percon recogrize something when he/she can only sce
part of it7 For example, recognizing a toy even when it is
partially hidden. How do you know when he/she recognizes the
object 7 '



Ii{i. Differentiation
Does the person respond to voices of familiar people differently

A.
than to voices of strangers? If so, how?
B. Does the person imitate things that are within his/her abilities
For example, if you make a sound ov wove-

that other people do?
ment, does the person imitate it?

and you repeat that, vill the person

If the person waves his’her hand
if the person mnakes a

he sound again?

If the person does something,
repeat it ba~k! For example:
and you wave, dc:s the person wave again, or
sound and vou repeat it, dces the person make t




IV. Environmental Interaction

A. Dynamic
1. Does the person anticipate what is going to happen? For example:

leaning forward when you go to pick him or her up. If so, how
does he/she demonstrate anticipation?

2. Does the person attempt to reach objects with any part of his/her
body? If so, how?

) 3.a. Docs the person keep attention fecused on a single activity?

b. If so, haw. 'L 07
ess than | minute
1 to 5 minutes
longer than 5 minute=

4. Does the person make ey~ contazt with people?

- . |




B. Exploration

1. Does person attempt to feel things in his/her environment?

2. Does the person show an interest in his or her environm:nt
by looking around?

C. React ve

1. Does the person respond differently to voices than to other
sounds (e.g. ceising crying or activity)? |If so, how?

2. Does the person follow tt= siovement of a iound source? If so,
give an example of behav' 'r

3. Does the person respond to a moving touch? If so, give example
of behavior.

4. Does the person visually follow a moving object? If so, give
example of behavior.




V. Stimulus-Response

A. Orientation

1. Does the person respond to being touched? If so, give example
of behavior.

2. Does the person look at a light sour.c¢ or object? |If so, give
example of behavior.

3. Does the person look toward the source of a sound? |If so, give
example of behavior.

B. Basic Responding

i. Does the person react to pain, discomfort, etc. by crying,
squirming, etc.?

2. Does the person shc: startle response to being touched? |If
so, give example of havior.

469

RN




3. Does the person show a startle response to light or other
visual stimuli? If so, give example of behavior.

L. Does the person chow a startle response to a sound? If so,
give example of behavior.
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Appendix F

Prelanguage Assessment
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ASSISTIVE DEVICE CENTER

“~>>»] SCHOOL OF ENGINEERING (818) 434-84R2
= CALIFORNIA STATE UNIVERSITY, BSACRAMENTO
€000 J STREET, SACRAMENTO, CALIFORNIA 88819

Clicnt~

Datg'w

PRELANGUAGE ASSESSMENT

I Observe person for reflexive vs. purposeful movements. |y person makes
no purposeful movements attemyst o elicit reflexive behaviors.

2. A, Visual

a. & b. Hold object of interest at various points in the visual
field and observe for startle response or orientation.

c. Move object of interest acress visual field and observe for
tracking.

d. Attract person's attention and observe for eye contact.

B. Auditory

a. & b. Present 2000 Hz tone at 70 dB at various points around the
person. Observe for startle response or o ientation.

c. Present tone abcve head, at left and a:t right, out of the person's
field of vision and observe for localizati.~n.
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d. See prelanquage interview
¢.  Sece prelanguage interview
C. Tactile

a. & b. Touch person and observe for:
] Startle response
2) Withdraw freoa touch or phiysical response. Describe.
3) Individual looking at area being touched.

c. Stroke person and observe for:
1) Startle response
2) Mithdraw from touch or physical response. Describe.
3) Individual looking at area being touched.

3. a. Observe persc: 7o ' <ual exploration of their environment.

ERIC

Aruitoxt provided by Eic:
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ERIC

Aruitoxt provided by Eic:

b Obaerve peraon Tor tactile exploration of theis  nvire caent .

Observe and time attention span when focussed on o single activity of
interest.

When person makes o sound, you repeat it and observe whether they rept
it back to you.

When person make a movement, you repeat it and observe whether the
repeat it back to you.

Roll @ baly back and forth with the person, if possible, or between
tester. ©1 vt possible to do it with the person. Then feint roll of
ball ond s if child anticipates.

Stroke check a number of times, then feint troke and sce if person

anticipates stroking.

Determine from prelanguage interview.
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8.

ERIC

Aruitoxt provided by Eic:

Present an object of known interest and observe for reaching
responsce.,

Make a bos, movement that is within the person's abilities and
encouiage the person to imitate. Make '"uh'" sound and encourage
the person to imitate.

Present an object of known inte:est to the person. Partially
conceal the object. Observe if person attempts to get or visually
locate object.

Repeat same task with a brief distraction after partially concealing
object.

Present an object of known intcrest. Completely cover the objec:.
observe if person attempts to get or visually locate object.

Repeat same task with brief distraction immediately after «.bject
is concealed.

a. Present a squeeze,toy and demonstrate its operation. Give to
person and observe behavior.
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or

b. Present Peppv-Puppy and demonstrate its operation. Give switch to
person and observe behavior.

Present an object of known interest out of reach with a cord attached
or placed on o cloth which is within reach of the person. Observe
benavior.

'f person has poor motor control, present object of interest, then
take it away and observe for sounds, eye movement, etc. which
indicates person wants you to return the object.

With ring stack toy take turns with person if motor abilities permit.
if child lacks manual dexterity, have 2 testers sit as far apart as
possible within person's visual range and take turns stacking rings.
Pause after three turns and observe person's visual response.

Fresent three switches and Peppy-Puppy. None of the switches will
really be operating, but tesicr will be activating Peppy-Puppy.
Demonstrate by pressing a switch and activating the toy simul taneously.
Then scramble the order of the switches and have the person try to

" activate the toy. Do not activate Peppy-Puppy until they have pressed

all three switches. Observe their attempts to activate the toy. 3

Determine from prelanguage interview.

Determine from prelanguage interview.
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18. Have person respond according to motor ability. Point to, ook at, etc.
several objects the examiner has been told that they can recognize.




Appendix G

Device Evaluations
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ADC Report LBI-82

ASSISTIVE DEVICE CENTER

SCHOOL OF ENGINEERAING (9M3) 454-6AR2

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
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EVALUATION OF LIGHT BEAM INDICATOR
Prepared by the Staff of the
California State University, Sacramento

Assistive Device Center
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EVALUATION OF LIGHT BEAM INDICATOR

Technical Evaluation

Manufacturer:

Distributor:

Model(s) Evaluated:

Weight:

Power Source:

Charge Time:

*Discharge Time:
(continuous use)

Battery:
l.ight Source:

) Output:

Operator Adjustments:

Options Available:

Jim's Instrument Manufacturing Inc.

Jim's Instrument Manufacturing Inc.

P. 0. Box 5157

Coralville, lowa 52241

(319) 351-3429

Model 1 - Head mounted light beam indicator

Approximately 3.5 oz.

Nickel - Cadmium long life type rechargable
batteries. Model 1000

16 hours

6 hours

Disston Model 1000

Westinghouse #13 light bulb

A light spot for use as a pointing device.
1) Angle of light

2) Focusing of light spot

3) Power switch

A latching power switch to allow independent

power ON/OFF by operator.
Available from: Zygo Industries

*This varies depending on the battery conditioning procedure as described by the

manufacturer.
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Aruitoxt provided by Eic:

Power Source.  The battery used is a long life Nickel-Cadmium type designed
tor use with power tools. They work best when they are fully discharged, then
fully charged again. The problem with using these batteries in light beam

indicators is that they are not discharged at the same rate as they would be in
a cordless power tool., This tends to cause intermittent behavior in the device.
Not all charges will yield the same length of operation time.

The manufacturer (Disston) recommends that the powerpack needs to be fully
charged and discharged about five times before it reaches its full potential.
The batteries have a 16 hour charge rate and a one hour discharge rate (in a
power tool). In the LBI the discharge time is 6 hours.

Case Constructicn. The case is a plastic box with a portion cut for the

battery holder which is also plastic. A Disston holder Model 1075 is used for
the battery pack. We have experienced problems with the battery holder .n the
box separating. The toggle switch on the side may be inadvertently turned on
or off during use.

The parts used in the device are standard, commercially available components.
This should facilitate repair and replacement of parts.

Headgear. The Headgear is a Huntsman (Catalog No. 117) manufactured by fhe
Edman Company. This is the tvpe used in industrial helmets such as hard hats.
In the basic unit there are two aajustments possible, one adjustment strip on
top of the head and one adjustment knob behind the head. In the modified version
the top strip is unchanged. However, the knob is replaced with a .:lcro strap,
and a velcro chin strap is added. These modifications have been made to help the
L8i headgear fit individuals whose wheelchairs have headpads and/or restraints
that interfere with the adjustment knob on the standard he me. .

Documentation. The documentation available during the evaluation conristed

of the owner's manual for the battery pack. two instruction sheets for the head-
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gear, and operating instructions for the LBt.

The Disston Battery Pack owner's manual has some useful information on
battery conditioning. The steps outlined here are necessary Lo At Lain maximom
operating time and are characteristic of long life nickel-cadmium rechargeable
batterics. The manual is written for using che batteries in cordless power
tools like lawn edgers and clippers. The Lél doesn't discharge the batteries
at as high a rate as the power tools do. Because of this the discharge (opera-
ting) time will be ]ongerbwith the LBI than the discharge time stated in the
manual.

The Hunstman headgear instruction sheets are for using the headgear with

the adjustinent knob rather than the modified velcro version. They contain in-
.
formation on positioning, adjusting, and installation of the -headgear.

The Operating l!nrstructions from Jim's Instruments are a one page hand-written
sheet describing the adjustments, bulb replacement, cautions, and tips on using
the LBlI. The headgear shown is the type with the head size adjustment knob and
pointer stick. The instructions don't mention battery conditioning and state
the battery should be charged for 12 hours rather than the battery manufacturer
recommended 16 hours. There isn't a general battery discharge time stated.

The documentation is fairly complete. It would be helpful if the operating
ranual for the battery and headgear instructions were written specifically for

the LBl to aid the user in operating and maintaining it.

ERIC 182
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Aruitoxt provided by Eic:

Human Factors

The major purpose of the LBL is to offer an alternative o traditional
headpointers,  Because the means of pointing to an item is by a beam of
focused tight rather than using a physical object such as a stick, certain
functions which can be performed with a traditional headpointer, for exam-
ple, typing or turning pages, are not available while using an LBI. At the
same time, other functions are gained. Perhaps the most apparent of these
new functions has to do with pointing to ''distant' objects. Since the beam
iv narrow and can be focused over distances ranging from several inches to
several yards, the user can point to objects further away than the length
of the usval pointing stick. Although this is a potentially useful function,
the structure of the device could limit the practical momentary distance of
the to-be-pointed-to object. Specifically, if the pointer is "aimed" (set
at an appropriate angle to work) at a horizontal surface, the user would have
tn tilt his or her head back considerably in order to '"point to'' objects in
the distance. |f the pointer is "aimed" at a vertical surface, the user would
have to tilt his or her head forward considerably to point to objects nearby.

Compared to traditional headpointers, the LBl potentially differs in at
least three additional ways First, the user can maintain a more ''natural"
posture when communicating since the light beam always ''touches'' the work sur-
face; with poinfé}s, the user muét move .toward the work surface to touch an
object. Second, the LBI provide; for only visual feedback in making a selec-
tion; mechanical pointers provide Loth visual and tactile feedback. Third,
because pointers can protrude a foot or more beyond tﬁe head, they pose a
limited but real safety hazard; the LBl poses no such mechanical danger.

To provide some data on the resolu;ipn of the light beam at various dis-

A
tances, the LBl was adjusted to produce an approximately 7/16 inch diameter
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circle of light at one inch from o work surface. with this fixed setting,
aeveral measurements were taken with the following results. At 12 irnches tron
a horizontal surface, the beam produced o 3/h inch circle; at 18 inches to 28
inches from a vertical surface, the beam produced a one inch c¢ircle; at about
seven feet froma wall, the beam produced a two inch circle. Thus, a user with
the ability to move his or her head sideways and up-and-down who could hold a
steady beam could theoretically access a Targe number of separate items inoa
display. Range and control of head movement would need to be considered for
cach individual in configuring a selection display.

The LBI was taken out-of-doors to determine how visible the light was under
daylight conditions. Wh.le the light was able to be seen in the shade (although
not as readily as it was indoors), bright sunlight completely masked the light.
Indoors, under a variety of lighting conditions, the light is readily visible.

We feel that the LBl is comfortable to wear. It is lightweight and well
padded (the padding can be removed for cleaning) in the front, and the lens
housing did not significantly unbalance the headband. The velcro strap at the
back (a positive change from the adjusting knob) allows for a wide range of
adjustment; it is still possible, however, that some children may be too small
for the headband. We have seen it adjusted by doubling the headband over beyond
the distance allowed by the snaps and simply using masking tape to hold it in
place. The snap-on strap holders, permitting back-of-head and underchin straps

to be used for additional stability, might be very useful for some users. At

_the same time, the back part of the snaps, located on the inside of the headband,

are unprotected. Some of our staff consistently got their hair caught and hairs
from others were visible in several.of the snap locations. Some discomfort may
therefore result from headband removal in some ca =S.

Changing the bulb is a relatively simple procedure, especially with new
models (unlike the tested one) using conventional screw heads rather than the

formerly used screws. When taken apart to access the bulb, the lens assembly
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Aruitoxt provided by Eic:

Ptaelt remaing attached to the headband,  This teature should minimize the
chancew of dropping, loswing, or otherwise damaging the device during main-
tenancee,

The hattery pack is relatively simple to use. Tt iy configured to pre-
vent the powerpack (the amechanism which plugs into the wall outlet for re-
chacging) from being incorrectly positioned in the switch box.  The on/off
togale swwitch allows for the possibility of the user to control the status
ot the Tight, although not all users will be able to use the switch. It was
telt by our stalft that the cable connecting the battery pack to the LBI was
not intcusive, partly because the cable is wrapped while in proximity to the
headband, and partly because the cable was sufficiently long (about & feet

.
Tong) to provide slack during head movement.
Candidate users are likely to be ones whoée most appropriate interface

site is the head. Yet the device can be adapted to a wide range of levels of

hecad control. At one extreme, a person with excellent range and resolution of

head movement could select from a large number of separate elements. At the

other extreme, one could use the LBl to select between two halves of the

. . . '] . .
visual ficld. In any case, continued practice may result in an increased level

of skili in using the device.
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Method:,

Subjects. Subject 41 i a b6 year old male. A cerehrat and brain-stem
contusion occurred in 1976 when he way struck by an automobile. e unes a
Wanual wheelchair but cannot propel it Fimself and wears a body brace.  There

v some voluntary control of the head, neck and shoulders.  Extremities are
wpastically postured and there is no fine motor or grasp control in the hands.
He cannot speck, but is very alert. He has some reading and spelbling skills ot
about the second grade level.,

Subject #2 is an 18 year old male. He has severe spnﬁtig cerebral palsy
and uses a manual wheelchair which he can propel backwards with his feet. Al-
though his Jeft hand possesses some grasp control, fine motor control of his
extremities is extremely jimited. There is some voluntary control of the head,
neck and shoulders. His speech is unintelligible; however, he does utilize
vocalizations to obtain attention. He comprehends most of what he hears. Spel-
ling is not a functional conmunication mode and he utilizes Blissymbols and
pictures to coﬁmunicate.

Subject #3 is a 20 year old male diagnosed as having spastic cerebral palsy.
He nses an electric wheelchair which he controls with his right hand. His left
hand is completely nonfunctional and is secured by a strap to his chatr. The
subject possesses a full range of horizontal and vertical head movement and has
used a headpointer in the past to directly select items on a communication board.
He comprehends most of what he hears and réSponds appropriately within his physi-
cal limitations. Although he has some ré;ding and spelling skills at the first
grade level, Blissymbols are his primary symbol system.

Subject #4 is an 1l year old female with cerebral palsy and quadriplegic

involvement. She uses an electric wheelchair which she is currently learning
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Aruitoxt provided by Eic:

to independently contral with her vight hand.  Her o arms and hand are chara -
Poriced by paedtibe movements and Limi ted fine motor and grasp control i proe-
centouning the tips of her tingers.  Although she is capable of the full range
of horicontal and vertical head movement, this movement is confined by the
head wupports ot ber wheelohair . Her speech is Timited to o few sounds.  Be-
cavse reading and copelTing are not fand tional modes of communication for this
subioct, she utilizes pictures to eapress her communication needs.

Subjoect #4% i oan 18 yunr.old mole diagnosed as having severe spastic cere-
bral palay. He s seated in o manuai wheelchair which he is unable to control
or traceder to and frome o His o spasticity limits his control over his hand and
armonovenent. His head movement is orestricted by his chair supports which
limit his use of o headpointer to a five inch range. The subject appears to
comprehend most of what he hears and utilizes Blissymbol- o communicate his
wants and needs.

Subject #6 is a 21 year old female. She has been diagnosed as having
spastic and athetoid cerebral palsy. She uses an electric wheelchair with head
and trunk supports which she controlt using a joystick. Although she is able
to voluntarily produce some sounds, she has no intelligible speech The sub-
ject is able to utilize her left hand to select items in an area between nine
and twelve inches frem her body. She cannot cross the midline witi this hand.
She possesses controlled head movement of 40° horizontally and 20° vertically,
but cannot successfully use a head pointer due to her chair ~upports. She
appears to understand most of what she hears and resporis within her physical
limitations. She currently uses Blissymbols and pictures to communicate her
wants and neceds.

Hazerials. Light Beam Indicator (LBI) Model |

J 2 white cards (14" x 22'")

- 11 Peabody Language Development Kit Cards Level #P

7' x 9" depicting - hamburger, chocolate milk, spoon, hot dog,
crackers, comb, toilet, ice cream cone, tennis shoes, chair,

toothbrush o
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1 "Target' card (20" x 19") with 9 circles in a 3 x 3 array.
The outer perimeter of each circle was 5" in diameter.
Each circle also surrounded two more circles, a 3" circle

and a 1" circle within the 3. The circles thus each looked
like targets with a 1" "bullseye.' The color was white on
black.

Procedure. The LBI was positioned and adjusted so that the subject could
use it comfortably, then a procedure consisting of 4 steps was initiated. |In
the first 3 steps, actual trials were begun after the participant had the oppor-
tunity to ﬁractice the task for that step.

Step |: Two experimenters stood about 4 feet in front of the subject, 3 to b4
feet apart. Each held a 14'"°x 22" blank white card. The participant was asked
by each experimenter in random order to look at the card she was holding and
focus the LBl on the card. After each trial, the participant was asked to re-
turn the LBl to a 'neutral' position (e.g., midline). There were 6 trials,
evenly divided so that the participant was asked to focus the LBI on each card
3 times. The experimeﬁter recorded whether or not the participant looked at
the correct card.

Step |I: The experimenter held up two 71 x 9" Peabody cards (about 18'" from
the participant), named the item on one card and asked him/her to choose between
the two cards. The participant was instructed to hold the LBl on the specified
card for 2 seconds. The 6 trials were set up SO that the participant was to
focus on the card to the left 3 times and the card to the right 3 times in ran-
dom order. Correctness or incorrectness of choice was recorded.

Step !'ll. The target card was held approximately 18" in front of the partici-
pant who was asked to focus the LBi on the "bullseye' in each circle and hold
it there. The diameter of the smallest circle in which the participant could
hold = LBI .steadily for 3 seconds was recorded.. Thus if he/she was unable to
focus within the 1'" circle ("'bullseye'') but could hold i£ within the 3" or 5"

circle, that diameter was recorded. The participant was asked to focus on each
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of the nine circles in random order, so that he/she was required to move hori-
contally, vertically, and diagonally across the card. The first 3 trials were
considered Ypractice” and only the data from the last 6 was analyzed. {f the
participant was unable to get to a particular circle, or could not keep the

LBl within cven the 5" perimeter, this was recorded as ''none' on the data sheet.
Step IV: The participant was asked to respond to 8 questions about the LBI
using his/her usual communication mode. The questions were: 1) |Is the LBI
comfortable?, 2) I; it hard to tell where the light is going?, 3) How Idné,can
you wear it beforé it bothers you?, 4) Does it help with school work, talking
Lé people, who?, 5) Is it easy to use?, 6) 1is it hard to use?, 7) What don't

you like about it? (Color, size, style) and 8) What do you like about it?

(Color, size, style)

Results
0f the six participants, aif responded correctly across the 6 trials in
Step | and Step 11, although the amount of time it took for each participant to
chnose varied. Two of the six participants were able to respond and choose the

cards almost immediately, while the other four todk_anywhere from about 3 to 5§

oY

seconds. All were eventually able to move the LBI to the designated location
and focus it there.

In Step |11, at least 2 subjects were able to hold the LBl within the 1"
circle across all 6 trials. For a further breakdown of this step, see Table

1 and Figure 2.

0
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TABLE |

Data for Step 11|

# Of Subjects Able To
Circle Location Diameter Focus LBl For 3 Sec

A 1"
3II
5u

none

w O — N

C ]ll
. 3||
5|I

none

ow — N

G Vl
3n
5“

none

N ——= N

] ]n
3n
5“

none

OO IN

E . ]II
3||
5I|

none

O OwWwwWw

F "H
3l|
5I|

none

oMW

X number of persons able to focus LBl in circle
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In the final step the subjects were asked about their experience with the
LBI: 1. Six out of 6 reported that it was comfortable.
2. Three out of 6 said iL was hard to tell where the light was going.

3. The average amount of time a subject said he could wear the LBI
before it bothered him was 20 minutes.

4. Two out of 6 said it would not help them with school work, talking
to people, etc.

5. Six out of 6 indicated the LBI is easy to use.
6. Two out of 6 said color was 0K, but they would prefer something
different. An additional comment was that the battery should be

charged at least twice a week.

7. Two out of 6 did not like the size. (They wanted it smaller, if
possible.) )

8. Two out of 6 did not like the style.

Discussion

Although time from response to focus on target varied and it sometimes took
a great effort to get the Lbi to the desired location, all subjects felt the
LB! was comfortable and over 60% felt the LBI would help them in at least one
situation. There are various other factors which could affect LBI use. An
individual with asymmetric tonic neck reflex, head/chin drop, limited renge of
motion for head, etc. would probably not bé a suitabie candidate for a Light
Bcam Indicator. The message receiver should also be aware of ''false'' or '"'mis-
taken'' positives where the user péuses to rest while scanning or drops his head,
etc. The receiver may mistake the object, phrase, letter etc. where the LBI
is pointed during rest as that item which the user wishes to communicate.
One way to overcome this iSs to have a separate yes-no arrangement to verify the

accuracy of the message. Another alternative would be an amount of time (e.g.,

3
)

3-4 seconds) agreed upon previously to use as the criterion for ""'selecting' a
message.

When dealing with a large target area such as the 14" x 22" white cards
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or Peabody «ards, the subjects'had little or no difficulty. However, when
required to focus in a smaller area, such as a 1'' circle, some subjects experi-
enced trouble both in getting to the circles and, once there, in holding the
LB! steady within any but the largest (5") circle. Communication boards, prac-
tice targets, etc. would need to be adapted accordingly.

A1l of the clients interviewed reported that the light beam indicator was
éasy to use and comfortable. They indiﬁated that fhe LBl could be used comfor-
tably for an average of 20 minutes. Of the six subjects interviewed, 674 statad
that the LBl would be hel.ful with school, work, and other communication settings.

The size and style.of the LB] was not satisfactory to 33% of the subjects.
A color change was suggested, with blue being the most requested a]ternative.

A predominant complaint with the LBI was that subjects found it difficult to
tell where the light was going. This éomplaint was registered by 50% of’the>
subjects and nay or mav not be due to the parallax problem discussed under the
Human Factors section of this evaluation. We propose that this difficulty is a

major concern in initiating a training program for those using the LBI.

Training Suggestions

After consuvlting with speech pathologists, physical and occupational thera-
pists, teachers and others who are familiar with this device, a list of trainihg
impediments and possible solutioné was compiled. Three rough categories emerged
whiéh may affect the structure of an LBI training program. These were: the
configuration of a training target, the LBI output, and the training program
itseif,

Wirh regard to the target, it should be dark to show ;he light clearly and
Jarge so the light does not ''get lost' in the environment. At first it should
be close so the user can focus on it easily and obtain precise feedback as to
the beam's location. It is suggested that the target be placed directly in or

on a piece of cardboard or similar structure rather than protruding or sitting
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in front of a background material. We have found that a novel stimulus-target
dbpears Lo be more effective in training than a simple picture or word target.
A black-Tined box with a photo cell inside to set off a buzzer is an example of
a novel stimulus to be used in training. The difficulty with this is that it
must be constructed by the trainer. Severél photo sensitive toys are commer-
cially available. One such toy is a light activated turtle.

Anocher area to be considered when training someone to use the LBI! is the

~duvice output. The LBI beam is sometimes faint or not sharply defined. To

remedy this it may be helpfulAto dim the lights in the classroom. Depending

on how the LBI is focused the expected circular beam output may be instead an
‘1'uminated image of the filament (a "'spring-like' image). This can be reme-
diated by rotating the light bulb housing (it is necessary to first loosen the .
allen bolt or screw holdiﬁg the light). A drawback reported‘by some of our
professional contacts indicates that some users visually '"fix" on the light

0utput and are then unable to use it to make choices. At this time we have no

suggestions for addressing this drawback. Another potential drawback of the

“
device output reported by professionals is that if there are several students
using LBI's simultaneously it is difficult to distinguish "who is pointing at
what.'"" One possible way to overcome this is to alter the focus or intentionally

create the image of the filament on one user's LBI. We have also experimented
with colored gels like those used.on theatrical lighting equipment. Very light
colors do not show .p and dark colors mace the light difficult to see. Colors

of medium saturation do change the color of the light beam and can be vsed at

short distances, such as a few feet. Beyond that the beam fades evidently due

to the diffusion caused by the colored gel. Another possibility fof distin-
guishing among users is to cut a small cardboard or tagboard template just slightly
larger than the circumference of the lens on the outside of the lightbeam. A

different shape may be cut for each user. The tagboard is then pushed dgainst
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the lens from the outside and stays in due to a pressure fit. The actual shape
will show up at & short distance of about a foot. Beyond that, it simply shows
up as a smaller lightbeam. With a combination of these ideas, groups of light-
beams can be used and be distinguished from each other

Professionals familiar with the LBl have suggested that a way to facilitate
training is to make it as enjoyable as possible. For example, a game’ format

could be utilized during the initial training stages to stimulate iqferest and
#

motivation, i.e., tracking (''chasing") a toy target with the light/beam, etc.
However, if reflexive behavior is a concern, e.g., "startle reflex', it is ad-
-visable to keep the tone of the instructors voice an the game itself as calm
as possible. Reflexive behavior can affect the accuracy of the trainee's re-
sponse as well as cause him/her to ""lose'" the beqm in the environment. It is
helpful to be aware that head drop can influence the trainee's performance.
Tlerefcre, it may be beneficial to provide a support or to adjust the target to
compensate. | |

Configuration of a training target, the LBl output, and initiating training
are by no 1eans the only considerations in establishing a complet:- iBl training
program. These three factors were highlighted during our evaluation; future
evaluations should reveal additional training impediments and provide possible
solutions to overcome them. vOther factors which may prove to be important
training considerations include: generalizing from the game context to a

communication context, control of the light beam when focusing in successively

smaller target areas, etc.

Summary
The LBI is a relat?@e‘y low cost, simple pointing aid. The available ad-
justments provide flexibility in both fitting of the LB! to the user's head and

in the size and direction of the light spot. The use of standard, readily
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available par¢s faci'itates maintenance. The use of these parts for other

than their intended use does result in some erratic behavior.

Facusing on tarcets of less than 5 diameter requires pract’-e for most

physicaliy disubled users. This restraint is readily removed in most users

after training. Unpracticed users can easily point to one of two widely spaced

vards ani lccate the light beam inside a 5 circle.

Training can be facilitated using light ¢ctivated toys or other ''games''

v hety the user develop skills. The overall construction and appearance of the

+Bi e satisfactory.
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&ﬁ JIN'S INSTRIMENT WANUFACTURING, INC.
) P.0. Box 5157 :
Coralville, Iowa 52241 | James C. Rogers

Phone 319-351-3429

April 15, 1982

Albert M. Cook, Ph.D.

Director, Engineering Services
Assistive Device Center

Califorpia State University, Sacramento
600 J Street

Sacramento, California 95819

Dear Dr. Cook:

Thank you for your evaluation of the Light Beam Indicator (LBI). I have reviewed
the satisfactory evaluation and wish to relate my comments and planned improvements.

1. The bower pack and power pack holder will no 1ohger be used. It will be changed
to a 3 D-cell rechargeable unit. If the D-cells in the LBI discharge while the
unit is in use, it recharges itself.

2. An outlet will be added for a remote on/off switch which will allow the user to
switch the unit on and off whenever desirable. Two LBI units in Iowa are using
the remote switches. One person uses a switch that is placed by his hand so
that with little effort, he can turn the unit on and off. The other person has
a paddle switch embedded in the headrest of his chair. With a very slight move-
ment of the head, he can activate the unit which is padded with rubber and
encased within the covering of the chair  This double covering is cunfortable
and will not injure theuser if sudden movements are exhibited.

3. The socket for the Disston Power Pack will no longer be used. This eliminates
the socket from coming loose from the box.

4. The head gear has been improved. The knob has been removed from the back and a
snap-attached Velcro and elastic band has been added. The addition of several
snaps on the headband provides for easy adjustment, depending on the size of the
user's head. o

5. I am in the process of designing sma]]ef and lighter weight units. One planned
improvement will feature a ball socket for additional movement.

Thank you for your evaluation of the Light Beam Indicator. You have been very he]pful
in pointing out features that need improvement. I will be most happy to keep you
informed on the new designs and will send any items to you upon request.

Sincerely,

j%)ﬂaoaed) & X£§?f44ujl

mes C: Rogers

!
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EVALUATION OF SHARP MEMOWRITER /’

Technical Evaluation

Manufacturer: Sharp Corporation

Distributor: Local area Sharp distributor

Model Evaluated: EL-7000

Serial Number: 1011539Y

Weight: 0.8 1b. 375 gms.

§ize: Overall: 7% inches x 3 3/4 inches x
14 inches

19.7 cms. x .95 ecms. x 3.1 cms.

Alphébet keys: & inch x 1/8 inch
.64 ecm. x .32 cm.

Number keys: & inch x 3/16 inch
: .64 cm. x .48 cm.

Alphabet keys arranged in a typewriter
fashion

Number keys are arranged in standard
computation fashion

Controller: Custom microcomputer with associated
input/output memory and interface circuitry

Output: Liquid Crystal Display (LCD)
L inch x 1/8 inch characters
.64 cm. x .32 cm.

Column impact printer
1/8 inch x 1/16 inch characters
.32 cm. x .16 cm.

Paper roll «k.3/4 inches wide
L. 45 cms. wide

Power Source: L rechargeable nickel cadmium batteries
#NR-AA at 1.2 VDC each
(Total %.8 VDC) at 1.9] watts for 450 mA
hours (Ac Adapter EA-11E)

Case: ' Plastic with protection shield to ground-
electro-static charge to protect MOS

circuitry

Operator Adjustments: MODE: Computation typing
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Options:

Keyguard and mounting assembly availablg\\
from: 2ygo Industries

P. 0. Box 1008

Portland, Oregon 97207

Enlarged keyboard available from:
Prentke-Romich Company
Romich Beery Bayer
R.D.2, Box 191
Shreve, Ohio 44676
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External Construction

The Sharp Memowriter is designed to include column printing, transient
visual display, calculator functions and message memo,v in a compact hand held
device. The printer is an impact dot matrix type, utilizing an inked ribbon
cartridge and adding machine type paper. The display is a ten character liquid
crystal type (LCD). The keyboard allows alpha-numeric input. The alpha keys
are arranged in a standard typewriter fashion. The numeric keys are to the
right of the alphabet keys and are arranged in an adding machfne fashion. The

word memory will store 120 characters in up to eight locations.

Internal Construction

The Sharp Memowriter (Model E1-7000, serial number 0100539Y) is disassem—
bled by removing three screws and using a twisting motion to dislodge six
locking tabs. The device then falls into two main parts. One part contains
the keyboard, display (LCD), support electronics for keyboard and display, and
central processor unit (CPU)/memory circuitry. The other part contains the
printer and its electronic control circuitry, and the nickel cadmium batteries
(four batteries, type NR-AA, 1.2 volt DC, 450 mA hour) and its charging cir-
cuitry.

The liquid crystal display, keyboard, computer and support circuitry are
all on one printed circuit board. Should an error or problem develop in one
of these modules onlf that module need be replaced. There are six integrated
circuits, and about two dozen discrete components on this PC board. Most of
the electronic circuitry is in integrated circuit packages of the LS| variety
and they are soldered in. As a result of this, the boards should be replaced
as a whole if there is a problem.

The printed circuit boards have a very small number of post production

modifications. These should not cause any problems. The layout and general
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construction of this device appear to be well thought out and well constructed
for use as a portable communication aid.

The printer is detachable and can be completely removed for maintenance
or replacement by desoldering its flat cable. This ~11d be done by service
persons only.

The batteries are oldered inside of the device. As a result, the user
only nueds to charge them. Should a problem develop in the batteries the unit

would have to be sent in to be repaired.

Human Factors

The Sharp Memowriter EL-7000 was desio d as a pocket-sized writing/
printing device with calcu]ator functions s3le-bodied users. It is possible
that :ome non-speaking indivuduals may use t.'s -vice as a communication system.
Since this latter purpose was not the original intent of the manufacturér, this
section of the report should be viewed as judgments regarding the potential
suitability of the EL-7000 for disabled users and not an evaluation of the
device per se.

The keyboard arrangement of the alphabet is that of a typewriter. For
users familiar with a typewirter, the letters will be easy to find. The EL-
7000 is capable of two kinds of output. One is a dot matrix liquid crystal
display (LCD) producing easily readable characters including punctuation and
special symbols. This display can be seen clearly under a range of lighting
conditions including direct sunlight. »

The EL-7000 also contains a column p;inter. Its blue ribbon dot matrix
letters and characters are printed on white paper. The printed output is
relatively underétandable although not as legible as the LCD. The printer will
print up to 16 characters in a line; the 17th character will appear on the next
line. The system does not automatically break up lines at appropriate places,

such as between words. A dot is printed alongside the 16th character of the
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LCD. Users anticipating the end of the line by attending to the little dot
can employ the ''return' function to start a new line to avoid this problem.

There are two different kinds of memory capability possessed by the
EL-7000} One is an lnput Buffer Memory which is automatically brought into
opeﬁa{fon during ordinary message construction. This memory can accept a
maximum of 48 characters or symbols. Upon reaching this maximum, the message
must either be printed or the display cleared before the device will register
any more characters. Editing a message contained in the buffer memory is
possible through the use of the cursor movement keys, allowing the user to
pinpoint the error and writer over it with the correction.

A Secgnd memory is called a Word Memory. it can hold up to 120 charac-
ters organized in up to 15 separate locations. Each such message location is
stored and retriéved with a one character code selected by the user, and each
can be separately erased and reprogrammed. The steps required to store a
message are straight-forward and inSU(e that messages not intended for storage
will not be accidentally stored. A 'list' function permits the user to review
the stored messages when desired. ‘These messages will remain intact when the
device is turned off.

Replacing the paper tape roll and the cartridge ribbon is remarkably sim-
ple. In replacing the paper tape, the user must insert the edge of the paper
into a slot and press the ''advance paper'' key; the device then mecnanically
feeds the paper fhrough the printing mechanism. The cartridge ribton requires
light pressure on one edge to be released from the device and the new one sim-
ply snaps into place.

The Operator's Manual accompanying the EL-7000 provides comprehensive
coverage of all aspecis of the device. It includes step-by-step instructions
for each function of the Memowriter with generous use of illustrations to

supplement the written material. We found the instructions to be clear and

well presented.



Users of the E1-7000 must possess a certain set of skills in order to
operate the device. Because the Jevice is intended to be hand-held, the key-
board and its‘keys are on a relatively small scale. The potential user must
therefore exhibit sufficient fine-motor resolution to effectively manipulate
the keys. Reasonably good visual acuity is also necessary, not only to read
the LCD but also the printed output, the small letters/symbols on the keys, and
the symbols/commands contained in the shift funcg}bn whicn are written above |
the respective keys. Since the device is similar to a typewriter, candidate,
users must haveifunctional spelling. An understanding of the principle of
encoding is a prerequisite to using the word memory.

Overall, the EL-7000 appears to be a well designed device and is an
appropriate augmentdative communication system for a segment of the non-speaking

population.

Clinical Trials

Methods _ .~

Subjects. Subject #1 is a 12 year old male diagnosed as having cerebral palsy.
He is ambulatory with assistance and holds on to his wheelchair from behind to
steady himsel f when he walks. He has some control over each hand and arm, al-
though the left hana seems to have the most strength and freedom of movement.
He has no intelligible speech and currently uses a Sharp Memowriter, along with
a Speak and Spell to communicate in his home environment. In class he uses an
alphabet communication board and typewriter. He has spelling skills above the
second grade level.

Subject #2 is an 18 year old male with athetoid cerebral palsy. He uses
an electric wheelchair which he controls with a joystick usinérhis right hand.
Although he possesses some grasp control with both hands, his voluntary control
of the head, neck, and shoulders makes his head the most appropriate interface

site for a communication device. He currently uses a yes/no head nod, gestures,
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a headpointer with an electric typewriter and a Light Beam Indicator with various
communication boards containing word%l letters, and numbers. His speech is
intelligible only to family members. The subject appears to understand most of
what he hears and responds appropriately when allowed by his physical limitations.

Subject #3 is a 14 year old male with a diagnosis of spastic athetoid
quadriplegic cerebral palsy. He uses an electric wheelchair with a joystick
control and has some control over both of his arms and hands, al though he pre-
fers to use his left hand. His reading and spelling skills are somewhat above
the fourth grade level. He uses a typewriter, speech, Sharp Memowriter, and
headpointer to communicate at school. At home he uses his Memowriter, facial
expression, pointing, speech, and typing. He uses the Sharp primarily while
sitting on the floor. His speech is intelligible mostly to those who are
familiar with him, but he can make himself understood to others if they listen
carefully.

Subject #4 is an 18 year old female with mild cerebral pale which has
rendered her speech intelligible only to those who are very famil}ar with her.
She is ambulatory with most of the impairment concentrated in her fingers.and
the muscles of her tongue and soft palate. She has control of each arm and
hand, and prefers to use her right hand. She is reading and spelling at approxi-
mately the second grade level and uses a Phonic Mirror HandiVoice 110, signing,
fingerspelling, and speech to communicate.

Subject #5 is a 14 year old male. Mild cerebral palsy has resulted in
speech which is intelligible only to those who are familiar with him. The sub-
ject is ambulatory with control over both arms and hands, although use of the
right side is considerably weaker. He possesses readingband spelling skills at
approximately the third grade level and uses letters and words as his primary

stbol system. Currently, the subject's educational and communication needs
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arce facilitated by an electric typewriter, the Sharp Memowriter, a communica-

tion board, and some speech.
Materials: Sharp Memowriter
De tachable Keyguard
Penci |

Headpointer

Procedure: Clinical trials were divided into three sections: Set-up and Explan-

ation, Device Use, and User Comments.

Sct-Up and Explanation. During this section, the physical site (e.g., hand or
head) for interfacing the “harp was determined, along with whether the subféct
nceded a keyguard and/or pointing implement (such as a pencil or headpointer)
to use the device. Next, functions of the Sharp (on/off, print, paper advance,
shift) were demonstrated and the subject was encouraged to learn each function.
Device Use. During this section, the subject was presented with 8 second grade
level words (at, will, me, the, it, ran, come, and top) one at a time and asked
to spell each. The number of errors and the time taken per word were recorded.
The subject was also shown how to backspace and change or correct a letter on a
word, then asked to do this. Next, the memory function of the Sharp was demon-
strated, then the subject was requested to insert a message in the memory, clear~
the device and retrieve the message. Finally, the subject was asked to change
the paper on the Memowriter, after this procedure Qas explained by the experi-

menter.

User Comments. In this section of the clinical trials, the subject was encouraged
to provide feedback about the device in the form of ratings and comments . He/
she rated the visibility of the keys, the “upaer case'’ symbolé accessed by the
shift functions, the LED display and the print on the tape. The rating options
ranged from seeing the item ''very well" fo not seeing it at all. Subjeétsvwere

also asked if they liked the keyboard arrangement; if the keys were easy to use;

what features they liked best, least, or would change; where the device might
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be helpful (e.g., home, school, talkin: wi th people, anywhere else). In addi-

tion, they were asked if they felt they needed a kweyguard or pointing implement.

Results

Three out of the five subjects used their hands to access the Sharp. One
subject grasped a pencil in his hand to hit keys, while the fifth used a rubber-
tipped headpointer. The subject who used the pencil was also the only subject
who used a keyguard. (One subject's fingernails were too long and the keyguard
interfered with her use of the device. The tip on the headpointer was too large
to allow that user access to the keys through the keyauard, although the keyguard
might have facilitated his use of the device.) The subject using the headpointer
was unable to turn the Sharp on and off, and one subject could not perform (or
did not understand) the shift functions. All other functions of the Sharp were
used by all five subjects. Table 1 indicated the mean time per entry and mean

number of errors per word for each subject.

Table 1
Mean Time Per Mean Number of
Subject Entry (in Sec) Errors Per Word
! 5.45 2.12
2 17.12 .63
3 8.5b6 1.00
4 3.2¢ .25
5 .82 .13

All %ive subjects were able to backspace and correct errors. A1l of the
subjects could also use the memory function after a demonstration and sometimes
with cues from the experimenters. Only one of the five was able to change the
paper independently.

After using the device, Subjects were asked to comment on various features
of the Sharp by rating them on a scale or responding to questions about them.

One of the five subjects reported that he could see the keys and upper case sym-
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bols very well; three out of five could see them well; and one reported that he
could sece them OK. One subject indicated that he could sce the LED display very
well, while two of the five reported fhat they could see it well, and two stated
that the visibility of the LED was OK. Two subjects felt they could see the print
on the tape printout very well, while three rated its visibility as OK. Most of
the subjects liked the keyboard arrangement and found the keys easy to use. One
subject said he would like the keys arranged aiphabetically and another felt the
keys were too small. Most of tHe subjects felt the Sharp would be useful at
school and-at home. About half of them indicated it would be nelpful for con-
versation or use in other situations, such as in a restaurant, on a date, or at
a care facility. Two subjects stated they could uce a pointer, while one reported
that he preferred to use the Sharp with a keyguard.

When asked what they liked least, one said he did not like the fact that
the shift function must be depressed each time it is used, and would prefer a
shift lock, much like that on a typewriter. Another felt that the on/off switch
was too hard to access and push with her headpointer. Finally, subjects gave
feedback on what they would add to the Sharb or change about it. Among the
suggestions were: a clip or carrying pouch to attach the Sharp to a belt; more
funclions on the calculator; make the keys harder to push, thus giving more
tactile feedback; make the keys larger and space them further apart; and make

the on/off button easier to use.

Summarx

Direct selection of an alphabet and calculator functions, coupled with a
printout and memory capacity make the Sharp a versatile device. A more recent
model, the 7001, will store up to 600 characters in up to ho.separate Iocafions.
Both models are very portéble. The limiting factor appears fo be the size and

spacing of the keys, making it difficult for a user who does not have relatively




fine motor control. Because it is alphanumeric, the Sharp provides an infinite
vocabulary, but can be used only by those individuals with functional spelling

skills. In general, our subjects responded favorably to the device.
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Dennis Dahlquist, MJS.
Biomedical Engineer
ASSEGTIVE DEVICE CENTER
California State University
6000 J Street

Soacramento, CA 9%819
Subject: Sharp Memowriter Evuluat con
Dear Dennis:

|

Ihe reviev of the Memowriter seems to be in order. I have a few suggestive
comments only. -

a) The note about the 7001 and its increased capahility should precede
this reviewve.
. b) There was no mention of the automatic standby condition of the
pover supply. The unit goes into standby after 14 minutes in order
to conserve battery powver. Wa find this characteristic sufficient

to negate the problem of the inaccessable power switch (assuming
no need to change node from ‘ype to Comp).

I c) This one is a long ' tanding 'bugaboo'. We should get into the
habit of calling duvices by there proper name, and not by the
manufacturer's nam-. I would suggest Memawriter, or EL-7000,
or 7000, or any oiher .; '“name to ever using the word "Sharp"”
alone. Think of all tv- other products they have available...d
etc.

d) I have never been clear as to the design direction of these
Evaluation Reports. It would seem that, if they are to be used
to provide selection information (like in Consumer Reports), that
the summary should precede all, the case studies and conclusions
should follow, and the technical information oe left for last.

Give my regards to the rest of the group.

Sincerely,
. .
. Lavrence H. Weiss
Q ’ . President
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EVALUATION OF THE EXPRESS 1
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THCHNTCAL EVALUATION

Specitications

Manufacturer:

Distributor:

Models Evaluated:

Weight:

Size:

Iinterfaces:

Prentke Romich Company
R. D. 2, Box 191
Shreve, Ohio A4h676

Contact Manufacturer

Express 1 (S/N 184),
Tongue Switch (TS5-2)
Pneumatic Switch (PS-2)
Arm Slot Control (ASC-5)
Joystick (JS-4)

Manual Pointer (MP-1)
Optical Headpointer (OP-1)

Express 1: 5 1b. (2.24kg)

TS-2: 0.1 1b. (0.05 kg)

PS-2: 2.4 1b. (1.08 kgq)

ASC-5: 2.42 1b. (1.1 kg)

JS=4: 1.2 1b. (0.54 kq)

MP-1: 0.33 Ib. (0.15 kg)

Gooseneck (TS-2, PS-2): 1.76 1b. (.8 kg)
OH-1: Headmounted detector 0.1 1b. (0.5 kg)

Express 1: 14" x 18" x 3 3/8"
TS-2: 3 3/4'" x 1 15/16" x 15/16"
PS~2: 4 11/16" x 2 9/16" x 1 9/16"

. ASC-5: 18%" x 44" x 3 1/8"

JS-4: Base - 7" x 7" x 1 3/4"
Stick - 1 7/8" (length), 11/16" (ball
diameter)

MP-1: 5" x 2 7/8'" x 1 7/8"
Diameter of PVC Pipe 3/4"

OH-1: 2 3/4' long x %', diameter (detector),

53" diameter (headstrap) 56' cord length

TS-2; Tongue Switch may be activated by
tongue, nose, chin, cheek, or slight finger
movement. Switch extends 1'" from mounting
box. Can be attached to gooseneck (19')

for mounting.

PS-2; Pneumatic Switch. Blowing activates
one switch and sipping activates the second
switch. Can be attached to gooseneck con-
taining tube for pneumatic connection.
ASC-5; Arm Slot Control - five switches per-
mit directional scanning and can be activated
by gross arm, hand or foot movement. Switch
size is 2'" x 2 7/16'", with slot widths of

3 1/8" (back) to 2 3/8'" (front).
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Controller:

Output:

Power Source:

Charge Life:

Case:

Operator Adjustment:

Options:

9]

JS-4; Joystick - four switches permit dir-
ccted scanning in any one of four directions.
MP-1; Manual Pointer uses a photo diode

to detect light from the light emitting
diodes (LED) in the Express. The handle

is made of plastic tubing, and it can be
reshaped to fit an Individual user.

OH-1; Optical Headpointer; operates in manner
similar to MP-1, but is attached to the head.

Electronic integrated circuits, RCA 1802
microprocessor, programmable.

Strip printer (0.2'" letters) 7-segment
LED (Light Emitting Dlode) display (four
0.2" letters). The LED display is tilted
at an angle of 45° to the surface of the
Express. User display panel is 1' square
with 0.1" high letters. Serial ASCtI
(RS-232C) output to operate other systems
such as computers and printers. A tone
(Sonalert) is also available as an indi-
cator of entry and as an alarm.

Rechargeable batteries (Nickel Cadmium)
10 NiCd rectargeable batteries in main

circuitry.

3 NiCd rechargeable batteries in memory
circuitry.

Main circuitry - Approximately 12 hours
Memory Circuitry - Approximately 7 days

Wooden frame, plastic screen and body

Mode: Row=column scanning

Directed scanning

Direct selection
Scanning Speed: Row-column scanning speed
ranges from over 12.5 seconds to less than
| second per entry

Apple Keyboard Interface

RS-232C Adapter

Television memory

Page printer

custom modi fications by Prentke Romich
{ompany



External Construction.  The Express 1 1s attractively packaged In a
plastic case.  The case has an arrangement for replacement of overlays, and

itis molded to allow for the LED display and printer. The case is not scaled

against dirt or moisture. The display panel overlay system allows for cleaning
of the surface withoat damaging the overlay, however, there are many corners
and other wurfaces that will collect dirt, molsture and debris (such as food)
during use.

Internal Construction. The Express 1 is disassembled by removing nine (9)

“Crews and nuts to remove the top cover. Modular construction is used through-
out the device. This should facilitate repair since individual modules can be
replaced without detailed electronic trouble shooting at the component level.
The device has eight (8) basic modules: microcomputer board, RS 232C serial
output port (for connecting the Express | to other electronic devices such as
printers), keyboard display board, printer board, LED matrix (display panel},
indicator/sonalert (alarm) interface board, alpha-numeric display board, connec-
tor interface board and memory board. All but the memory board are located in
the case beneath the display panel. The memory board is located in a compart-

i

ment on the bottom of the Express 1. While the modular construction is desirable,
the interconnecting cables between modules are not labeled, and disassembly/:z-
assembly could be impeded.

The power source is.a set of C size nickel cadmium (NiCd) batteries for
the main electronics. These are readily available at hobby electronics stores.
Silicon glue is used to hold the batteries in place. This provides stability
for the batteries, but it makes replacement of the batteries more difficult.

Most of the electronic printed circuit boards showed post-production
modfflcations. This could be a problem during use if there were mechanical

forces (dropping, vibration) applied to the device. The post-production modi-

fications are less mechanically rigid than the production methods of construction.
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The overall level of electronic fabrication was adequate, but there were some
locations in which the electronic connections were not carcfully fabrlcated
(u}ldurcd). These connectlons could cause problems in the same manner as the
pos t-production modifications. One of the connectors in our evaluation unit
was assembled in a manner that allowed bare wlres to touch. This could, again,
cause problems during use. The location of the menory board on the bottom of
the unit could result in the collection of debris (drool, dirt, dust, etc.)
with prolonged use.

The conditions noted above are to be taken into consideration as they can
potentially effect device life and repair. As with any device, repair and

maintenance should be taken into consideration.

Human Factors

The Express | is a very flexible electronic communication device, capable
f being operated with a variety of interfaces in several different operating
modes. Some of its features, operating characteristics, and user requirements
are discussed below.
Output

There are two output forms, both employing standard orthographics. One
is a four-character LED display, showing the selection entry. When more than
four characters are contained in a single entry (e.g,, a word or phrase), the
entry‘moves in a "Times Square' fashion across the screen. The character size is
readable by ablebodied individuals, but may cause problems for disabled users.
Four characters is too few, and the manufacturer offers an option of an addi-
tional four (4). We feel tHat eight (8) characters at least should be standard.

The second output form is a thermal strip printer. The printer is rela-

tively gquiet and compact. An ablebodied caretaker, by observing the in-place

ERIC o14.
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tape cactiadge  would probably be able to insert o new roll when needed.  The
printed charocters themelves are somewhat small and o magnitying glass cover s
available from the manufacturer. One troublesome feature of the printing system
is that the four most recently printed characters are hidden behind a metal
housing Tor printer wiving.  Stiip printers also have the disadvantage of being
dilticult to put into a paoe format without much cutting and pasting.

The vecabulary of the Express 1 is displayed in an 8-row by 16-column set
ol squares.  FLach square represents four levels (layers) of vocabulary items.
Only Level 1 is predetermined Tor the majority of squares (i.c., has been pre-
programmed by the manufacturer); the remaining thrce levels of these squares
can be programmed by the user. A few of the squares have their designated
function programmed on all four levels, and cannot be reprogrammed by the user.

Overlays. The 8 x 16 arrays are actually configured in two
separate ways. These configurations are represented by two separate overlays,
and the one desired to be used is sclected by a switch at the side of the case.
One overlay is called scanning, and that configuration is used for the scanning
mode. The letters of the alphabet are arranged with frequency of use in mind
and the whole set is placed in the upper left portion of the board. With appro-
priately selected timing (see below), this configuration may increase the rate
of character selection compared to more traditional (e.g., typewriter) arrange-
ments. It may require some initial adjustment on the part of the user, however,
to master this arrangement. A total of 41 words/phrases are preprogrammed in
this configuration as well.

The second overlay is intended to be used in the direct selection mode.
Here, the lctters, numbers, and special characters are configured in standard

typewriter fashion. The last row has eight adjacent squares each devoted to
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a "'space'" function, mimicking the ''space bar'' on a typewriter. This configura-
tion contains 13 fewer preprogrammed words/phrases.

It is difficult to change overlays. This is not a problem for single
users since one overlay is normally installed and remains in place. However,
the use of the device in the classroom with some s:.:dents using scanning and
some using direct selection will require frequent changing of overlays.

Programming. The programming feature of this device allows gbé user to
create a customized vocabulary for him/Herself. kll but 14 of the 128 squares
can bé programmed three levels deep. Levels 2 and 3 can accept up to eight
characters per square while Level 4 can hold up to sixteen characters per
square. Programming is independent of configuration, in that if square X is
programﬁed at Level | with a particular message, it can be retr}eved in eithgr
the scanning or direct selection mode from the same physical location. The
steps to programming appear to be simple and sfraightforward. However, only
single characters (i.e., letters, numbers, punctuation) can be programmed one
at a time; intact manufacturer preprogrammzd words/phrases and special func-
tions (e.g., “"faster'') can not be programmed. As a good safeguard, Level 1
preprogrammed entries are immune from being reprogrammed. On the other hand,
on LevelQ 2, 3, and 4 the Express | does not inform the user that a desired
location is already programmed; thus, thg operator may inadvertantly replace
an old message with a new one.

Selection Techniqﬁes

One aspect of the Express 1's flexibility is that the vocabulary elements

can be selected in one of three ways depending upon the kind*and amount of

-

motor control of which the user is capable. Selection of modes is accomplished
by seven (7) small "dip'' switches located on the side of the device. The size

of these switches is very small. This prevents inadvertent adjustment, but it
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also makes desired changes (such as for classroom use) difficult. It is also
not obvious whether the switch is '‘opened' or ''closed''. We suggest that

larger (e.g., 1/4 inch square) latching push-button switches be used. We also
suggest that a reduced version of the table on page 14 of the operator's manual
be placed close to the mode selection switches. This would facilitate changes
made during classroom use.

Direct Selection. This selection technique requires that the user directly

point to a square in order to activate it. Either a standard manual pointer
or an optional optical headpointer may be used.
The use of direct selection (using either the hand held or head mounted
detector) requires very accurate alignment of the detector and light in the
panel. The layout of the overlay relative to the light results in the align-
ment being over the ''Level 1' message arra* even if the entry is on level 2,
3, or 4. We suggest that a target (e.g., an 'X") be placed in the square so
the user knows where to aim the detector for a direct selection. Another problem
was that the connector on the manual pointer (MP-1) became disconnected repeatedly.

Row-column scanning. In this mode, the device will illuminéte each row in

sequence from the time that a single switch has been closed. When the row con-
taining the target square is lit,Athe user hits the switch again. This causes
the squares in that row to be scanned in turn.. When the target square is
reached, a switch closure will either immediateiy register that selection of,
in the available "delay' mode, wait briefly (allowing a correction to be made)
before registering it. |

I't should be noted that the two scanning functions do not have a '‘wrap-
around' feature. That is, if no row is selected, the unit will "go to sleep'!
until the switch is hit; i.e., it scans only one time. The same is true when

a single row is being stepped across. This means that the user is required to

. )
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hit the switch one extra time to start the scanning process again.

Apparently as a manufacturer designed feature, the device will permit
three successive row-scan failures, i.e., no row selected. Each successive
failure will be made at increasingly slower scan rates. After the third fail-

ure, the device shuts down. This built-in '"fail safe'' is apparently intended

to protect the user against rate settings which are too rapid. It would be
helpful, however, to include mention of this feature in the Operator Manual. A
Directed Scanning. In the directed scanning mode, the user ''quides'' the

indicator lamp in four possible directions (up, down, left, right). For this
purpose,'four separate switches or switch arrangements, such as a joystick or
arm slot control, must be used. When the target square is reached, the entry
wili”either automatically be registered by the Express | after an adjustable
delay or, in the manual entry mode, the entry must be made by using a fifth
switch. In either case, the directed scanning mode does prdvide a '"'wrap-
around" feature which.shouid increase the operator's selection rate.

Both interfaces used for directed scanning should be labeled as to direc-
tion. For the arm slot control (ACS-5), this could take the form of arrows
(up, down, left, right) located on both the switch and the front of the case.
For the joystick (JS-4), a template to guide the user into the proper direc-
tion and arrows indicating the directfon of scan corresponding to joystick.
movement would both be helpful.

in either scanning mode, the first row is difficult to select. This is
because the scan stops when it reaches the bottom row, and when the switch is
hit once following this the scan starts rapidly at the top. The user must hit
the switch again immediately if the desired item is in row one. It is difficult
for the user to be réde to select row one. This is particulary troublesome

since this row contains the most frequently used items. We suggest several possible
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solutions to this problem: (1) provide top-to-bottom wrap around, (2) add an
additional '"rcady" row at the top of the display, (3) provide a longer duration
for the scan on row one only in order to allow for selection time. The most

desirable is option | because of the other advantages. of wrap around.

-
~

Speed Setting

The speed at which the device operates can be adjusted over a wide range

(12.5 seconds/entry to less than 1 second/entry) by the user. Speed here re-
fers to the rate at which the Express 1 will row-column scan, the rate of
directed scanning, the delay required in row-column ana directed scanning be- -
fore the entry is automatically registered, and the acceptance time of regis-
tering an entfy in direct selection. The Operator Manual states that each time
‘the ""faster' or ”Sléwer“ commands are used, the speed is changed by 25%. Our
staff, using a stop watch, generally confirmed this figure, but found a higher
percentage change (35% to 40%) in the region of moderate to fast speed settings
(about 5 seconds per scan to an estimated .038 seconds per scan). The scanning VL
rate can be slowed consiaerably. The slowest speed with which our staff warked
was 12.5 seconds per scan, but we assume that slower rates could be selected
. if needed.

| The Express 1 is capable of remembering the last speedbsetting used. By
throwing a switch on the side of the case, the device when turned on will either
be set at the last used speed or will use a m@derate speed‘preset'by the manu-
facturer.

Features

The Express lbcontains several potentially useful features. A ”Helpﬁ

square, when activated, producés a relatively piercing high pitched tone guar-

anteed (in the opinion of our staff) to attract the attention of others in the
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vicinitv, Error correction, either by cgaracter or by word, is possible
so that ''clean copy'" may be printed. The printer can be turned off and on by
the user, and an indicator (single light emitting diode) located on the

inter revealing its status is an exceilent idea. The ''beep' accompanying

- operation of the indicator lamps provides additional feedback to the user
and is a valuable asset in device operation. The Express 1 also has the capa-
bility of driving remote equipment such aé a television monitor or remote
printing device through a standard electronic connector format.

Very useful features of the device are its size and its portability. There
is also a wheelchair mounting system available. We did not evaluate this
accessorf. The price of the unit is very reasonable considering all the fea-
tures available.

User Skills Required

Althouéh blank overlays can be obtained from ﬁhe manufacturer on which
Blissymbols, Rebus symbols, or pictures can be placed, thé Express 1 is pri=~
marily designed with standard orthographics in mind. Thus, spelling and read-
ing skills would be strongly recommended as prerequisite skills.l With the one
inch squares available to represent up to four possible levels of vocabulary,
some adjustments would have to be made for users with significant visual im-
pairment. With the diversity of selection techniques and switch combinations
possible, an extremely wide range of motor dysfunctions could be accommodated
by the Express 1. In this latter regard, it may be one of the‘mostbflexible
electronic aids commercially available at this time.

Documentation

The 16-page Operator Manual accompanying the Express | provides a descrip-
tion of the device and its operation. Our staff found it generally quite clear,
and the liberal use of pictures helped clarify several points. Here we will

focus on some of the problems we had. On the bottom of page L, the text



describing the '"Program Selector Switch' was understandable, but our staff
could find no reference in the manual telling the user that scanning failure
results in speed slowdown.

The “Program Selector Switch Summary'' in Appendix A on nage 14 appears to
be inaccurate. Switch 6, supposedly normally not used (as stated in the
Summary), must be set to the OPEN position for any scanning technique to work.
Its setting seemed not to matter in the Direct Selection mode. Switch 7 opera-
ted in thg reperse manner to that shown in the manuaf—-the closed setting held
the previous time setting whereas the open setting reverted to the manufacture
preset timing. The last page describes an electrical safety check, with its
results pfovided at the bottom of the page. |

Clinical Trials

METHOD
Subjects:

Subject #1 is a 16 year old male. A cerebral and braia-stem contusion
occurred in 1976 when he was struck by an automobile. He uses a manual wheel-
chair but cannot propel it himself. He has somé voluntary control of his head,
neck and shoulders. His extremities are spastically postured and there is no
fine motor or grésp control in his hands. He cannot speak, but is very alert.

He has some reading and spelling skills at'about the second grade level.

Subject #2 is an 18 year old male diagnosed as having severe spastic cere-
bral paisy.' He is seated in a manual wheelchair which he is unable to control
or transfer to and from. His spasficity limits his control over his hand and
arm movement. His head movement is rest-icted by his chair Supports which limit ~
his use of a headpointer to a five inch range. The cubject appears to comprehend

most of what he hears and utilizes Blissymbols to communicate his wants and needs.
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Subject #3 is a 13 year old female diagnosed as having severe spastic and

" athetoid cerebral palsy. She uses an electric wheelchair which she controls

with a joy:tick using her right hand. The subject's speech is unintelligible
and currently, she uses an electric typewriter and Apple |l Plus computer to
address her educational and communication needs. When away from these th
devices, the subject uses a spelling board attached to her wheelchair lap tray.
She utilizes her right index finger and thumb to activate her devices. The
subject Comprehends most of what she hears and responds appropriately when
allowed by her physiéal limitations. She has reading and spelling skills at
approximately the second grade level and uses letters as her primary symbol
systém. .

Subject #4 is a 15 year old male. He has been diagnosed as having ataxic
cerebral palsy and, althqugh ambulatory, exhibits an unsteady gait. He is able
to use his right hand to select items in front of his body. His left hand pos-
sesses extremely limited fine and gross motor control. The subject currently
uses signing, typing and a communication board to indicate his wants and needs.
His reading and spelling abitlities, both at about the fourth grade level, pro-
vide him with his primary symbol system.

Subject #5 is a 48 year old male. Cerebral palsy has résulted in an un-
steady gait and articulation ;hich is difficult to understand. His arms and
hands are characterized by spastic movements, with the exception of a well-
controlled finger on the right hand. He is able to function independently and
appears to possess cognitive and language skills which are within.normal limits.

Subject #6 is an 18 year old male with athetoid cerebral palsy. He uses.

an electric wheelchair which he controls with a joystick using his right hand.

Although he possesses some grasp control with both hands, his voluntary control

of the head, neck and shoulders makes his head the most appropriate interface



site with a communication device. He currently uses a yes/no head nod,
gestures, a head stick with an electric typewriter and a Light Beam Indicator
with various communication boards containing words, letters and numbers. His
speech is intelligible only to family members. The subject appears to under=
stand most of what he hears and responds appropriately when allowed by his
physical limitations.

" Subject #7 is a 4 year old male. Mild cerebral palsy has resulted in
speech which is intelligible only tocthose who are familiar with him. The sub- -
ject is ambulatory with control over both arms and Fands, although‘use of the
right side is considerably weaker. He possesses reading and spelling skills
at appro*nmately the third grade level and uses letters and words as his primary
symbol system. ‘Currently, the subject's educational and communication needs
are being addressed by an electric typewirter, the Sharp memowriter, a commuﬁq-
Catiqn board and some speech.

Subject #8 is a 21 year oldvmale diagnosed as having spastic cerebral palsy.

He is seated in a mapual wheelchair which he is able to independently propel
with his feet. The subject's speech is intelligible to thoée who are familiar
with him. Due to very limited function in both hands, he has difficulty with
written communication and depends on the large toe of his left foot to operate
an electric typewriter. He possesses spelling and reading skills at approximately
the eleventh grade level.. ... .
Materials: Express 1
Interfaces: Rockfng Lever Switch

Manual Pointer

Arm Slot Control

Joystick

Optical Headpointer
Procedure

Clinical trials were divided into three sections: Set-up and Explanation,

Device Use and User Comments.




Sct-up and Explanation. During this section, various interfaces were

investigated to see which the subject could use most effectively. The selec-
tion of interfaces was aided by previous information about the subject's physical
capabilities obtained from previous asszssment.

Once an interface was chosen, the next step was to set the selection rate.
This was accomplished by having the subject select a square (in the case of
direct éelection) or scan to a specific square (in the case of scanning using
the pre-set direct selection). |If the subject indicated he/she needed a dif-
ferent speed and/ér if the subject's performance indicated the need, the selec-
tion rate was adjusted accordingly. This process was repeated until the subject
indicated the selection rate was slow/fast enough.

During this first section, the device was also positioned where the subject
could see and access it optimally. |f necessary, it was propped up to achieve
an appropriate angle.

When posftioning, interface choice and selection rate were finished, the
Qarious device functions were described and the subject was encouragéd'to try
these out. Functioﬁs included: words, alphabet, display on/off, printer on/
off, delete, space, multiple delete, and an explanatioh_qf the 4 character dis-’
pléy limit.

Device Use. During this section, the subject was given 8 second grade level
wo;ds (at, will, me, the, it, ran, come, and top) one at a time and asked to

S
spell each. The number of errors and the time tzken per word were recorded/ The

.
.-
" L]

e

client was given a few practice trials before the spelling task.

Following tHis, the alarm function was demonstrated and the client was
asked to turn the alarm on and off.

In the next task, the subject was asked 0 spell the word ''tot'' then back-

space, delete the t, and change it to p, making the word ‘'top''.

'
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The final task involved programming. The programming function was explained
and the subject was asked to program his/her name on level 2, 3, or 4. After
successfully completing this, the subject was asked to retricve the programmed
message.

For the tasks involving alarm, backspace, and programming functions, no times
or errors were recorded; only successful or unsuccessful performance of the task

was noted.

User Comments. In this section the subject was encouraged to give feedback

in the form of ratings and comments. He/she rated the visibility of the squares
containing words/letters/functions, the lights, the LED display, and the print
produced by the printer. The rating options ranged from seeing the item ''very
well' to '"'not seeing it at all." |In addition, subjects were asked if they liked
being able to change the selection speed; if they minded that only 4 characters
were displayed on the LED display at a time, and what features they liked most
and least, as well as what they would chzzbe if they could. They were also asked
if the EXPRESS would be helpful in specific situations such as at schogl and home
and for conversing with people. Finally, they were asked if they found the
selected interface easy or diffiéult to use and what they would change aboqt the
interfaces if they could. All of the subjects had prior experience with other
communication aids. |
RESULTS

The manufacturer supplies nine possible ﬁnt;rfécés for this device. OQur
subjects used five of the nine interfaces: optical headpointer (OHP), manuai
pointer, rocker switch, joystick, and slot switch.

The Express 1 has a pre-programmed selection rate which can be modified by

the individual user dependent on his/her abilities. Four of our eight subjects

utilized the device at the pre-programmed speed. Two subjects required a slower



selection rate. One subject could use the device at a more rapid -peed. Table
| indicates the interface, the selection rate, mode of select.on, nean rate per
entry, and mean number of errors per word.

In addition to entry rate and errors, the abilit r= use the alarm, to
backspace and correct and to program a message werc assessed. Six of the eight
subjects}were able to activate and deactivate the alarm. The backspace and
correct functions were successfully employed by five SubjectS.. Four of the sub-

. jects were able to program messages (e.g., their names) into the Express 1.

After using the device, subjects were asked to comment on various features.
A1l of the subjects indicated that they could see the matrix display adequately.
One subject reported that the program, activation, and level indicators as well
as the lights on the matrix display were difficult to see. Most subjects felt
that the lighted display was adequa. . - .-ver, two indicated that the display
was difficult to see at certain viewing angles. In addition, five subjects ex-
pressed concern that the display allowed only four characters to appear at a
time. They suggested that the length of the display be increased to facilitate
communication. Our subjects' major concern was with the size, contrast, and thg
form of printout on the strip printer. They commented that a larger and darker
print and columnar format would be more acceptable.

When asked what features they liked, most subjects responded that the capa-

city to select whole words and print their messagesrwéré.sﬁbhgwthe best functions
of the Express 1. Some subjects commented that it was helpful to have a display
avialable to monitor and edit messages prior to printing. Other preferred fea-
tures included the alarm, the tone which registers an entry, the portable size,
and the scanning capability.

The majority of our subjects reported that there were several functions on

the Express 1 which they did not like. Most commented on the small size of the
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Subject

Selection Rate

Table

Interface(s)

]

Slower

Slower

Slower

Pre-programmed

Pre-programmed

Slower

Pre-programmed

Faster

Rocker switch

Rocker switch

Manual pointer

OHP-held like
pencil

Manual pointer
Joystick

OHP-attached
to head

OHP-held like
penci 1

Slot switch

]

Mean Rate

Mean Numbe

In Seconds of Errors

Mode of Selection Per Entry Per Word
Scanning with 33.72 1.33
Automatic Entry

Scanning with 17.27 1.833
Automatic Entry

Direct Select 5.05 .25
Direct Select 2.38 0
Direct Select 2.98 0
Direct Select with  36.03 4.33
Automatic Entry

Direct Select 4 .63 1.6
Direct Select 1.92 0
Direct Select 7. 44 0



O

ERIC

Aruitoxt provided by Eic:

print and the configuration of the printer which prevented immediate viewing of
the character printed. The letters on the display panels were another source
of concern. Two subjects felt it was difficult to locate letters when spelling,
due to the arrangement, as well as the size of the letters. One reported that
an alphabetical arrangement might be more appropriate. This would probably
change after sufficient practice with this display arrangement. Finally, when
used in a scanning mode, our subjects had trouble selecting items in the first
row of the matrix display. They seemed to be unable to time their actions well
enough to turn the device on and select the first row before it moved on to the
second row. |f the rate was slowed down enough to select the first row, it was
too slow for the other rows. The fact that the device turns off if the last row
is not selected adds to the inconvenience. The device has to be turned on again
instead of "wrapping around'' and starting over at the top row. A preferable
solution to non-use would be a time delay. For example, if no selections are
made for a given period of time the device turns off, otherwise, it continues

to scan.

Subjects were. also asked in which environments the Express | would be/use-
ful. Four indicated it would assist communication at home. Five subjects ngt
it could be useful in conversational settings. Almost all remarked that communi-
cation at school could be especially facilitated with this device. Other en-
vironments mentioned were: meetings, shopping, delivering messages, written
assignments and recreational activities such as camping. 3

Following questions about device functions, comments oOn the interfaces were
elicited. Most subjects found their particular interfaces easy to use. However,
some difficulties were reported. When utilizing the Optical Headpointer, subjects
complained that it was hard to position the light accura‘ely enougﬁ to register

a response. This held true for the subject who used the headpointer in a con-
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19.

ventional manner, as well as for those who used it like a pencil. Once again,
practice might help in this regard. Problems were also noted with positioning
the joystick. One subject recommended a template to provide the user with
better feedback regarding the direction of movement. With the present joystick
it is difficult to determine whether the stick is vertical or on an angle. The
same is true for the horizontal position. It seems that only a slight deviation
from exact horizontal or vertical produced diagonal movement. An eight notched
template would probably solve this problem. Thé eight directions would be up,
down, lefg, right, diugonal uégér left, upper right, and diagonal lower left

and lower righ;. .This same stjeCt further retommendéd a T-grasp for the joy-
stick as an option for those Qho cannot use a spherical érasp. A problem ex-
perienced by our subject who used the chin mounting for his tread switch was the
awkward fit of the mounting to the chest. The switch tended to '‘ride" up and

out of position making it difficult to use.

Summary

The choice of direct selection or scanning and multiple interfaces allows
the Express 1 to be used by individuals with a wide range of physical abilities.
The lihiting factor appears to be the user's cognitive skills since the person
must read and/or spell to optimally utilize the device. Although the Expreés ]
is already quite functional, changes recommended by the subjecfs_and,the Center
could make it easier to use. In general, our subjects' responded favorably to
this device.

Summary

The Express 1 is a very flexible, cost-effective communication aid of poten-
tial wide applicability. |It's portability, lightweight and relatively small
size together with the wide rance of interfaces available make it suitable for a

variety of client skills. The small size and small number (4) of alphanumeric
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characters appearing on the LED display, and the use of a strip printer are
major disadvantages. Certain problems with the method of selecting mode of
operation, the nature of the display panels and the operation in the scanning

mode have been discussed in previous sections.
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EVALUATION OF THE AUTOCOM

Technical Evaluation

Manufacturer: Telesensory Systems, Inc.
3408 Hillview Avenue
P. 0. Box 10099
Palo Alto, California 94304

Distributor: Contact manufacturer
Model Evaluated: Autocom - Serial No. A200-004
Weight: 19.1 1b. - 8682 gm.
Size: Overall: 243" x 204" x 3"
62 cm. x 52 cm. x 7.6 cm.
Square Small - 1 3/16" square
sizes: 3.02 cm. square

Large - 23" square

6.35 cm. square

LED display: #'" high x 1/8" wide
.64 cm. high x .32 cm. wide

Printed 1/8'" high x 1/16" wide
display: .64 cm. high x .16 cm. wide
Paper: .2 7/8" wide

7.3 cm. wide

Interfaces: Assorted magnetic interfaces with velcro
strips attached to adjust them to
different interface sites

Controller: ‘ Low power microcomputer
(RCA 1802 central processing unit)

programmable

Power Source: Rechargeable nickel cadmium batteries in
two packs at 3.6 Volts DC/7.0 Amp-hours

Case: Plastic reinforced with aluminum frame

Operator Adjustments: Acceptance time, display on/off,
printer on/off
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tor. The buffer memory fills up first before the messages are permanently

Ixternal Construction

The Autocom is packaged as a lapboard in a metal and plastic case designed
to attach to a wheelchair. 1t has a 24 element LED display. Magnetic reed
switches are the input switch interfaces. The 'covers for the overlays come in
two sizes: a small squarc size (1 3/16 inch squares) and a big square size
(20 inch squares). The cover allows for cleaning of the surface without
damaging the deviéu. The cover prevents leakage of fluids or dirt into the

unit.

Internal Cons truction

The Autocom is disassembled by first removing the cover, overlays.and six-

teen screws., After removing the top subcover the internal electron

b

ic cir-
cuitry is exposed. '

The internal circuitry has five main areas: the power source, input
circuitry, menmory circuitry, display, and computer circuitry. The power source
is two nickel cadmium battery packé made by Gould (Part No. 406081, 3.6 Volts
DC, 7.0 Amp hours). The input circuitry is a matrix of magnetic reed switches

packaged in a waffle-like arrangement. These reed switches are activated when

—

a magnet is brought near them. The memory circuitry contains—three memory

modules and has room for four more memory modules.’ IE/;he memory circuitry
there is a buffer memory which stores the Autocom messages put in by the opera-
stored on the memory modules.

The display is made up of 24 light emitting diode (LED) alpha-numeric
character displays. Near the displéy are an activation light, anvacceptance
light and a bell (or clicker). These provide feedback to the operator that
a selection has been activated (light) and accepted (light and click).

The computer circuitry is the main controller for the Autocom. The cen—‘

tral processing unit is an RCA 1802 microprocessor. This processor is a low-.

I

power type (C MOS). © 933
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Module construction is used throughout the device. Internal components
are stabilized for portable wheelchair operation. The connectors are polarizaed
and cables are cut to length so that the connections can only be hooked up one
way. Both flat cables and tundled cabling are used.
The entire system shows state-of-the-art construction. This indicates
that the project is maqpfacturcd using industrial quality mcthods and materials.

Human Factors

The Autocom is an electronic communication aid capable Qf being programmed
by the user or relevant others. Although able to be used on a table or other flat
surface, it appears to have been designed for mounting on a wheelchair. By virtue
of its protective splash guard, it can also serve as a laptray for other activities
such as eating. The splash guard can be easily removed by a caretaker for cleaniny.
Interface ,

The interface for the Autocom is a magnet imbedded in a pointer which the user
is to grasp and maneuver over a flat keybnard. The pointers take several forms and
others can be improvised with appropriate technical skill (e.g., attaciiing a magnet
to the end of a headpointer). A rather unique pointer is used a< ¢1 interface in
this system. It is called an "iron'. The term iron is used to refer to a “lat
piece of plastic about &' thick with an extension of abou: 1" conta‘ning the nagnet
and a red marker over it to indicate where the magnet is for targeting it on the
selection. A vertical handle can then be attached to the flat plastic by velcro
and used to pugh the magnet around much like one would move an iron over an ironing
board. The amount of time the pointer must be held over the square beforz it re-
gistefs can be adjusted by the user and/or caretak-r. Thus, the method of selec-
ting desired vocabulary is exclusively '"direct selection' once the user has acces-
sed the desired '"level' of vocabulary (sce Lelow).
Feedback

As a general rule, feedback fron a device to a user during operation will

enhance performance. The Autocom provides substantial visual and auditory

feedback. As tiie user passes the interface cver the keyboard a red light to
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the vight of the display panel signals that the user is targeted over a square .
Holding vhe interface ovwer the square for the necessary time registers the
contents of the square with the Autocom.  Three events inform the user that
the message is registered: o green light flashes to the left of the display
pancl, the message in LED form is shown on the display panel and an electronic
§

N
buep is sounded. At faster speeds (sce below) the red (you-have-just-targeﬁ&?-

this-square) light and the registration feedback occur closely together, but N\

\

at slower speeds the operator can significantly bcnefft from the presence of \
the red Tight.
Reyboard

The small-squaies keyboard contains 128 squares in an 8-row by 16-column
configuration. Each square measures 1 3/16 inches on a side, with‘just under
1} inche between the centers of adjacent squares. The splash guard covering
the keyboard is made of nonreflective plastic thereby avoiding most glare m\

problems. Possibly due in part to its size, the splash guard does not lie
absolutely tlat across the entire keyboard. In those areas where it slightly.
Luckles (no more than a fraction of an inch), lettering on the squares below
becomes somewhat fuzzy. ‘

The Autocum is capable of operating on a total of 60 levels, with Level oo
containing permanently stored characters and device functions. Because of the
iarge number of levels, users can devote an entire level to vocabulary concern-
ing a specific situacion. 1f many levels are actually to be programmed by the
user, it may prove uscful to construct overlays for the levels to avoid confusion.

I was surprising to some of our staff that six Level oo squares were nonpro-

grammed and, being on that Level, were nonprogrammable. |t would perhaps have

been useful tn supply either additional characters or strings (e.g., '"no",

"'ves', "help me"').

(7
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Programming

The power and flexibility of the Autocom Ties in the capability of cach
square at each level (except at Level 00) to be programmed by the user. in
this way the device can be customized Lo the needs of the user.  Programming
is accomplished in a straight-forward manner and both characters (¢.g., let-
ters) and device functions (e.g., bell) can be programmed into the squares.
[t is even possible to substitute a now message for an already programmed onc,
although the Autocom will inform the user first that the square is presently
programmed and ask the user if he or she wishes to override that programming.
Such a safeguard is quite desireable. At the same time, users must be prudent
in selecting those messages to be programmed. Only a finite amount of memory
is available in total and overriding a previously stored memory does not -
lease that storage space in the circuitry; rather, the operator simply uses
additional storage space in the process of reprogramming. In spite of the
fact that 60 levels are available, the programming capacity fills up quickly
if the user has high level }éﬁguage skills.

Control Squares :

A total of 43 control squares exist on Level oo. In addition to those
which would be used in conjunction with peripheral equipment (e.g., TV monitor,
line printer), others give complete power over the machine to the user. The

user can turn the device on and off, adjust in discrete increments the time

N /
required by the device to register an entry once a square has‘BEeﬁ—ta{geted,

dictate display ‘times, turn the display and/or the printer on or off, cause the
printer to either print the current message or advance the printing pape:.

For éditing/correcting, there is a "clear display', a backspace and a backword
command; the latter defines a ''word'' as any string of characters not separated
by a space. One editing function not nresent is a cursor controﬁ. As it is,

the cursor can be moved forward by the ''space' command, but the backspace com-
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mand erases the character through which it moves.  To "eorrect' an error
made at the beginning of the messaqge, the entire message would have to be
redone. Perhaps in the future, if such a function is technically reasonable,
one o the empty squares on Level oo could be programmed for cursor control.
Two signalling features, a Singlc,'short sound and a beeping alarm sound, are
also avaitable, and are likely to be usceful.
speed Setting
Users arce able to adjust the time to register an entry once the interface

is located over a particular square. Speed settings of 1 through 30 are
possible, with the lower nimbers corresponding to a greater time delay. Table
1 summarizes these times as an average o” ld trials timed manually with a stop-
watch. As can be seen from the Table, the settings do not represent a linear
scale but do subsume a wide range of times from somewhat over & seconds at

) the greatest delay to substantially less than 1 second. It should be noted
that the red feedback light is lost at a setting around 26 because the device
is simply too fast at that point. Users capable of operating at such a speed
should not be bothered by the loss of the light.

Display Output

The Autocom incorporates a Light Emitting Diode (LED) display containing
space for 28 characters. As additional characters are entered, the display
"s1ides' to the left dropping the earliest entries. After 60 characters/spaces
have been entcred, the printer (if it is "on'") will automatically print the
first 30 entries. There is, however, no way to review (play back) a long
message on the display itself, a potentially useful editing feature which per-
haps could be added in the future.

Characters on the display are 1/4 inch high and are red against a black
background. As is true for all LED displays, characters are “washed'out“ by
direct sunlight but are visible in shade. and indoors.

Q

ERIC ‘ "
: . : R



'

Table 1

Timing in scconds corresponding with device registration speed scttings.

setting Mean Scc.
] 8.05
2 6.65
3 5.73
I L.70
5 4.05
6 3.40
7 2.90
8 ' ‘2.1;6
9 2.05
10 1.70
N 1. 44
12 1.19
13 1.02
14 .75
15 .62
16 5
17 .35
18 .30
19-30 less than .30

unable to measure

[




beveral of the squares do not produce the characters on the LED display
that are indicated in the Level oo vocabulary.  We identify the squares by a
tov (R) naber and o column (€) nuaber ot Level oo, The following chart, Table 2
specibies the discrepancices and points out the square already dedicated to the

character actually displayed.

Table 2
Square dedicated
Dicrepant Should Actually to character
CSquare Produce Jﬁf§hﬁﬁiﬁ actually produced Comments
R?2 C3 ~ N R7 C2 should be produced

in upper field;
actually produced
in lower field

R2 Ch ‘ @ R7 €3
R2 C/ { [ Rh €2
R2 C8 } ] Rb 3
R2 C6 : \ R2 C5

Thus, a total of five characters are not available to the LED display and
a sixth, the carot, appears in the lower not (as indicated in the Operator's
Manual) in the upper portion of the field (see printed output section below).

Although not all items appear as they would if typed or written, most of
the alphanumerics and special characte;s are easily understood. After a short
time of using the device, users should adjust to the minor peculiarities of the
character confiqurations.

Printed OQutput

Printed output is produced by a dot-matrix printer. Blue characters, some-
what over 1/8 inch  high, appear on white paper. Unlike the LED display,
cach square is associated with a unique printed character as specified in the
" Level oo vocabulary. All characters appear to be understandable.
User Skills

The Autocom is a powerful and flexible communication aid which, in its
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atandard form, requives a rebatively high degree ol awer akitla, U iy g
divect selection device requiring the motor skilly necessary to use the small

squares.  The model A2A does have an option ol using larger (21

inches) size
aquares,  Users should have the necessary visual acuity to see the LLD and
printed characters.

In terms of language skills operators must be able to spell and read at
the level appropriate to their communication cnvironment. Cognitively, users
mus t understand the concept of "Levels' and follow the steps nceded to prog.am
‘new squares or command the device to perform its functions (print, faster,

ctc.).

Documentation

The preliminary owncrs manual accompanying our device includes a compre-
hensive explanation and stcp-by-step guide to operating the Autocom. It is
very well done and the manufacturer should be commended for the development
effort involved. Because of its detail perhaps a shorter step-by-step set of ‘

instructions, leaving out the details, might also be useful.

Clinical Trials

Subjects

Subject #1 is a 15 year old female with cerebral pal_;. She has no in-
telligible speech and utilizes a communication board with letters of the alpha-
bet and common words which she selects with her right hand. She is able to 'se
a joystick with her hand to control her electric wheelchair. Her reading and
spelling skills are above the fearth grade level.

Subject #2 is a 48 year old male. Cerebral palsy has resulted in an un-
steady gait and articulation which is difficult to understand. His arms and
hands are characterized by spastic movemeﬁts, with the exception of a well-
controlled finger on the right hand. He is able to function independently and

1

appears to possess cognitive and language skills which are wi-thin-normal--limits.
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Subject A3 i a Hoyear old male. Mild cerebral paluy has resul ted in
specch which s intelligible only to those who are Tamiliar with him.  The
subject i anbulatory with control over both arms and hands, although use of
the vight side is considerably weaker., He possesses reading and spel bing skills
at approximately the third grade level and uses letters and words as his primary
symbol system.  Currently, the subject's educational and communication nceds
are being addressed by an electric typewriter, the Sharp Memowriter, a communi-
cation board, and some specch.

Subject #4 is a 12 ycar old male diagnosed as having cercbral palsy. He
is ambulatory with assistance and holds on to his wheelchair from behind to
steady himself when he walks. He has some control over each hand and arm, al-
though the lTeft hand scems to have the most strength and freedom of movement.

He has no intelligible speech and currently uses a Sharp Memowriter, along with
a S and Spell to communicate in his home environment. |In class he uses an

alphabet communication board and typewriter. He has spelling skills above the

scecoi | grade level.

Subject #5 is a 15 year old male. He has been diagno:. ' - having ataxic
cerchral palsy and, although ambulatory, exhibits an unstead, gait. He is able
to use his right hand to select items in front of his body. He has extremely
limited fine and gross motor control of his left hand. The subject currently
uses signing, typing, and a communication board to indicate his wants and needs.
His rcading and spelling abilities are at about the fourth grade level.
Materials: Autocom

With "lron" (Small, Large), "Tee'" Grip Interfaces
Small and Large Square Overlays
Procedures: After selecting a suitable interface speed and square size, based
on the client's physical abilities, the various aspects and functions of the
- Autocom--{e.g.,—color-coded-squares,—i-ndicatorlights, and—levels) were explained.

The client then demonstrated that he/she could turn the device on and off.

ERIC
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Tollowing o practice period, the client was asked to spell cight words using
the Autocom.  The words were at the sccond grade level.  The time it took to
apell cach word and the number of errvors per word were recorded.

The next part of the ¢linical trials involved using several of the Autocom
functions, such as the backspace/error correction capability, printer, alarm,
clear and programming functions. After we demonstrated each function, the
client was asked to use it (c.g., to program a message of his/her choic¢e) .

During the final section of the clinical trials, the client gave feedback
on thoue features of the device which were difficult to sec/hiecar; fecatures liked
or disliked; places the device would be helpful (ec.g., school, home, talking

with others, etc.); and feedback on the interface used.

Results and Discussion

Based on the physical abilities of subjects in our sample, the small squares
proved most appropriate for four out of five individuals. In addition, four out
of five subjects chose the small "iron'" interface. For several subjects the
"tec'' interface appeared to be suitable, but they used it in an inappropriate
manner for this device. They attempted to '‘push' on the message squares with
the tee interface much like a headpointer or dowel would be used wi th a keyboard.
Training may be necessary to show users that a message is produced by gentle
magnetic contact rather than pressure. Selection rate (the time between selec-
tion of a message, letter, square, etc. and its registration on the display)
was another feature of this device which the clients chose based on their abilities.
A wide range of speeds are available. The settings of 1-30 go from speeds of
8.05 seconds at 1 to less than .30 of a second at 19 and above. Qur subjects
chose selection rates between 14 and 18 or .75 to .30 of a second.

Four out of the five subjects attempted all eight of the spelling words.

All subjects made at least one error. The most common error was mi staking the

words it or sat for the correct word, at. We believe that this is more a
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Product ot g mivunders tanding hetween subject and tester rather than reflecting
the capabilities of the individual or the device., Please see Table T for the

mean Lime per entey and total number of ervors for ecach client.

Table 3
NUMBER OF MEAN TIME
SLLECTION WORDS PER ENTRY TOTAL
CLTENT FHERIAGE Q. SI1Z2F RATE ATTEMPTED (in Scc.) ERRORS
] small iron large ] 8 3.23 !
squates .75 «uec.
7 small iron smal 17 8 7. 47 ]
squares .35 scc.
3 S PR small 18 8 .14 ]
squares .30 scec.
4 small iron  small - 16 7/ L 4o 5
squarcs A5 sec.
5 small iron smal | 16 8 3.58 1
squares 45 sec.

All clients were able to activate and dcactivage the Autocom alarm. They
also appropriately utilized the backspace feature to correct mispellings. Each
client programmed a phrase or sentence using the memory function as requested.

When requested to give feedback on various Autocom features, one client
reported that the small squares were difficult to see due to the light deflec?ion
on the overlay, which is a product of the Autocom's viewing angle. When the
Autocom was propped at approximately a 30° angle to the table, the client indi-
cated no difficulty. Another client felt that the print produced by the column
printer could not be casily seen when the Autbcom sat on a flat surface. He
could distinguish print when the angle of the Autocom was changed. y

The subjects were asked if they |iked being able to,change the selection

rate. All agreed this was a desireable feature. Color coding of the squares

according to function also received favorable response. =
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The features preferred by most subjects included: a) the choice of large
or small message squares; b) the ability to program individual messages; c) the
spelling mode; d) the correction functions; and e) the printer. The features
disliked by most clients included: a) the large size of the device; b) the
positiviing of some of the functions (e.g., the back word square is too close
to the back space square causing erasure of entire words when only one letter
was desired; and c¢) the provision of functions (e.g., mathematical symbols)
subjects f ¢ would rarely be used. Three of the subjects indicated that whole
‘words would be more desireable than mathematical notations.

When asked where the Autocom would be most helpful for communicating, all
of our subjects responded that it could best be used at school. Portability
was felt to be a limiting factor in using the device at home as well as at
school. Only one client reported that the Autocoﬁ would be useful for conver-
sation. The interfaces provided with the Autocom appeared to be easy for.our
suhjects to use. However, there were several recommendatidns for changes in
either the device or the interface to facilitate selection gf messages. One
suggestion was to have a smaller surface on the “iron'' interface so as not t§
cover so much of the board and in some cases making it difficult to see items
beca;se they are covered by the "iron'". One client did not like the strategy
of sliding the '"'iron'' across the Autécom surface due to the potential for acci:
de tal entries. O way to avoid this possibility is to prolong selection. One

subject found that the "lips' surrounding the AutoCom surface impeaed use of the

""iron in selecting message squares at tHe perimeter of the board  He was unable
to turn his wrist in order to overcome this problem. He sugges”. . eliminating
this lip.

Summary

The Autocom is a functional device for anyone with a wide enough range to

une all orF most of the surface. The choice of square size and rate makes it

ERIC
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useful even to individuals whose accuracy may prevent the use of more conven-
tional systems, such as standard keyboards. The "iron" type interféce is also
helpful te individuals who may have poor selection skills when they involve

freely moving to an area, sclecting an item and moving on, like the skills
rcquircd\For keyboard selections. To make maximum use of the Autocbm, reading,
spelling aﬁd\coding skills are required. This allows the user to readily program,

store and rctrieve items needed for communication.



PRC

®
ij\_ Prentke Romich Company
A 8769 Township Road 513 « Shreve, Ohio 44676-9146 - (216) 567-2906

August 3, 1982

Dennis Dahlguist, MS
Biomedical Engineer
Assistive Device Center
School Engineering
California State University, Sacramento
€000 J Street
Sacramentg. CA 95819
Tel. (916)454-6422
Dear Dennis,
Enclosed please find additional comments on the ADC's
evaluation of the Autocom.

I hope that this feedback reaches you in time to be

incorporated into your final evaluation.

Sincerely,

AN
guSanne H. Shealey, OTR/L
Director of Client Services

M@(/W/Q/

SHS: zc

enc.

P.S. Enclosed please find copy of the EXPRESS 3 operator's manual
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%2 Prentke Romich Company |
, 8769 Township Road 513 Shreve, Ohio 44676-9146 « (216) 567-2906

July 22, 1982

£

Fege ) Maznuf o cturer PRC

Fcocwer Source 0K

¢ltor zdjustments: Same &s they say plus click on/off,
ley longer, displey shorter, AMV on/off, serial to viewer
er, serial to viewer shorter, serial to viewer on/off,
el to printer on/off, channel A configure, channel B
conficure channel select, chennel on/off, click louder,
click softer, system message shorter, system message longer,
gutocom on/off (See Level 0 vocabulary)

Feage 2 1P
32 character LED display
28 character for text, 1 for cursor and 3 for status
information

Pace 2 4P
32 character display

Page 5 1P
Memory is freed up if the item deleted is still in RAM
(Lsst 8 squares)

/_\\
(Faoe © 3p Pace ©

28 characters of text

. Upper &nd lower cese printing capabilities will be standard
features of all Autocoms manufactured by PRC.

Also, available through PRC, is the Bliss symbol printer
which requires additional PROM's and has the capability
to print out over 1400 Bliss symbols on the Autocom's
built-in printer. , _
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Appendix H
Documentation of Hardware Developed and/or

Used in the Project
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ASRUHARE DEVFLORED RY THE PROJECT

Har dinare mas Conitructed a7 2in3ll. 2tand alone dewvices ror
ITEEETMINY. FUFPOSES, OFr 3T PErlrheral S[ulrment used in

ConJunctian with the comrFuLer -dstem.  The purpose of the stand
3iome devices was Lo Provide slmple wisual or auditory feedback
mhErr used 1 CconduncLion with switches.  Thls swstem was then
el Lo helr aziess the Client” s deares of control ouver
ditterent Fhwz1cal and cognitive selection methods.

Aardware used a3z comFuter rerirherals fell into Lwo

in

in

. an adaptor to gliow other dewicesizuch as

15y

th
L1

s

]

cla 33
SWITCHEE Y LD 1RLeratt with the compPuLter, and o serue as outPut
modes far Lhe computertl.e. . sPreech oUteut dewvices, video

A15P1aYs, L19ht Emittinsg Oiode displaus?. The purrose of these

PEr1FREr-ale was Lo ircresse the flexinlity of the computer

3T 3 33s5e3ImeEnT Lol b9 wnocreasing Lthe number of LMPUL modes
and outrut modes acoessable Lo zoftware control by the computer.
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(0) ASSISTIVE DEVICE CENTER

2", BCHOOL OF ENGINEERING (918)434-8422
/g

CALIFORNIA STATE UNIVERSBITY, SACRAMENTO
8000 J STREET, SACRAMENTOC, CALIFORNIA 938318

OPERATING INSTRUCTIONS
LIGHT TONE

The Light Tone Box is a feedback unit indicating,
through the use of light and/or sound, when a switch is closed.
The sound can be varied from a low pitch to a high pitch.
There is a green ligh* on the front panel and a red light on
the rear panel. Volume, sound pitch, and on/off controls for
volume and.frequency are located on the front panel.
TO OPERATE:
1) Insert a minature phone jack plug attached to a switch
into the minature phone jack in the center of the front panel.
2) Turn either or both of the switches marked "tone" and
"light" on. Turn the "volume" knob clockwise 1/4 turn.
Close the switching device, either sound or light or both will
result.
3) Volume may be increased by turning the voluﬁe control
clockwise or decreased by turning the volume control counter-—
clockwise.
4) Frequency or pitch is controlled by the knob marked
"Frequency". Pitch is increased by turning the knob clockwise.
Pitch is decreased by turning the knob counter-clockwise,

If the lights burn out, unscrew the green or.red cap cover,
Push the bulb inward and twist it counter-clockwise, then pull
the bﬁlb out, To insert a new bulb, push the bulb inward and
twist it counter-clockwise, Now screw the colored cap into its

socket.
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To replace the batteries, unscrew the four Phiilips
head screws and gently pull the two halves of the box apart.
The transistor battery may be replaced by pulling the battery
away from the terminal clip. Pop the four size "D" alkaline
batteries out of their clips and replace them with new size
"D" alkaline batteries. Slide the top back onto the box anc

switch it on.
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A0 ASSISTIVE DEVICE CENTER

SCHOOL OF ENG) ‘i}lhﬂll.1.)4§0-l‘ll

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
8000 J STREET, SACRAMENTO, CALIFORNIA 93813

OPERATING INSTRUCTIONS
2-LIGHT BOX

The 2 Light Box s a self contained, battery operat

feedback unit., When the box is appropriately connected to une

or two switches, either of two lights may be turned on or off.
Each switch controls one light,

Directions For Use

The 2 Light Box has two minature phone jacks, one on
either side of the box. A minature phone plug must be
inserted into the jack on the white light side in order to
control the white light. A minature phone plug must be
inserted into the minature phone jack on the red side of the
box to control the red light,

The 2 Light Box is powered by four "D" cell batteries.
The light bulbs are three volt light bulbs, To replace
the battery, unécrew the four Phillips head screws (2 on the
top of the box and two on the sides of the box) and pull the
two halves of the box apart. Exchange the batteries,
Reinstall in reverse order.

To replace the light bulbs, unscrew the colored caps .
from the box, push the light bulbs in and twist counter-

clockwise. Replace bulb by installing in reverse order,
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ASSISTIVE DEVICE CENTER

BCHOOL OF ENGINFERING (918) ABA-S42R

CALIFORNIA STATE UNIVERSITY, SACRAMERNTD
G000 J STREET, SACRAMERNTO, CALIFORNIA 83018

"OPLEKATING INSTRUCGTTIONS
4 LIGHT BOX

The 4 Light Box is designed to be used with the
Prentke Romich Joystick, The 4 Light Box is constructed
to indicate the direcction of movement of the Joystick.

i the Joystick control is set up so the output cord is

away from the operator, the following orientaticns may

be used, Joystick movement wway from the operator towards
the cord is "North", Joystick wovemeni towards the operator
is "South". Jouvstlick movement to the right is "East" and
Joystick movement to the left is considered ""West'.

The movement Northward of the Jeystick lights the
light with the red background. Southward movement is
indi rated by the lignt ‘n the green background, Eastward
movement lights the Light in the wvhite field and Westward
movement lights the i1ipht with the yellow background.

TO OPERATE:

1) TInsert plug A from the Joystick unit into

receptacle A ovn the 4 Light Box,

2) lnsert plug E “rom the "oystick unit into
receptacte b on the 4 Tight Box,

3) Move the Joystick control ir. each of the four
direcctiuns to insure that the units are
operatiang-if not, check plugs on .1e &4 Light
Box to make sure they are firmly seated.

To change Lhe 4 "D" cells inside the box, remove

L}

the 4 Phillips screws on the pErimeter of the box. Should
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any of the lights go out, they may bhe coecd

~7

unscrewing the plastic hood over the b, . Yush the

bulb in (1/8" to 1/4"™), and turn clce ¢ until resistance
isomet (about 1/8 of a turn), and release. The bulb

shou.t be free. Replace with a #47, GV minature bayonet

YTamp.
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- ASSISTIVE DEVICE CENTER

BCHOOL OF ENGINEERING (D18) A34-84RR

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
8000 J STREET, SACRAN:xNTO, CALIFORNIA 93819

OPERATING INSTRUCTIONS
16 TONE BOX

The 16 Tone Box is a feedback system allowing the user
to bear a tone when a switeh is closed., The operator may
choose any once of sixteen di screte tones or choose a variable
toae mode,

The 16 Tone Box has dimensions 4" x 5" x 6". The front
pancl of the anit coutains three switches; a volume control; a

trequency/on-off selecior, and a toggle switch.

TO OPERATE:

(Refer 1o Diagram 1)

1)  The operator wmust first choose one of the sixteen constant
tones (chosen by flipping the toggle "C" switch downward)
or the variable tone mode (chosen by flipping toggle
switch "C" upwaocd).

2) A minature phone Piuvg (not included) must be inserted into
‘e uppc¢ minature phone jack "A", if the variable tone
mode is chosen; or into one of the sixteen lower minature
plttone jacks if the constantvtone mode is chosen (as shown
in diagram 1),

3) Turn the dial marked "OFF-Frequency" 1/4 turn clockwise.,

4) Turn the knob maried "Volur. " 1/4 tu-n clockwise,

5) Upon closure of switching device attached to the minature
phone plug, feedback sound res ults.,

6) Volune is contrciled by;rotuting "Volume" knob clockwise

(lovder) and counter-clockwise (softer).

367



7) Tone 1s controlled in two ways:

a) 1l the varfable tone mode is chogsen (toggle switch nen
up and minature phone plug din minature phone jack wmarked
"A") tone Ls controlled by rotating knob marked "Iy equency—

OFF" clockwise (higher pitch) or counter-clockwise (lower

pitch).

b) LI the copstant tone mode Is chosen (togple swlitceh ne!
C flipped downward, and a minaturc phone plug iu inscrted
' to one of the minature phone jacks). The highest tone

results when the switch is plugged into the upper left

jacks; the lowest pitches occur in the lower right jack.
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LED LIGHT TONE BOX
OPERATING INSTRUCTIONS

1) Connect the blue flat "Ribbon" Cable between the back of
the keyboard and the tope of the display/tone box. The
plugs will fit in 4if they are correctly aligred.

2) On the blue display box flip the toggle switch to "On",
by pushing it towards the red light. Now push one of the
keys on the keyboard. The appropriate digit should be
displayed in red letters by the LED Numeric Display. If
a sound response is also desired, rotate the know marked volume
clockwise 1/4 turn. Push another key. Both the LED Display
and the sound should function.

3) When not in use, flip switch to right so indicator light
turns off.

4) 1f the 4 "D" cells discharge, replacement is easy, Unscrew
the 2 screws on e;ch side of the blue display box. Slide
the front panel off of the rear panel and replace the batterjies.
Reinstall the frént panel and its screws.

11/12/80
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FROGRAM IS COMNSIDERED B "FROOF—
IHEY AR EDITIHS TOGL.

IMG PR, 90U CAM SHUFFLE THE
OF THE LIMES It A DISK FILE CoM-

DROER
TR HG H”nt”;v. DU CRM THEHM SALE

—

T T

"

i
Y
e

T iy
I_n

T e T

BHEED LIMES AS BH EMTIRELY
s LERUIMG GUT THE UMMWARHTED LIHES

TP T3 e 0
- [T} -
I

oy

HE YOU RNDH WHEH WOU FIRST Rl

A “UgHHH BEkS IF YO MEMT IM-
STRUCTI SO MO EHOH HEAT HERREMS

esl POUCTYRE SYWESY, MO IOLL TELL YOu
MEHT TO EWFECT FROM THE REST OF THE

= *,! x;'l:r‘ t—lH
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SETER YOG FIMISH WITH THESE IH-
STRUCTIONS, YOU WILL SEE B SCREEH
CISPFLAY HWITH FROGAAM CORMRHDS OH THE
TOF 0F THE SCREEM. BHD 8 MUMEBER WITH
A Y BT MIDSCREEHM:

CObSSHOS:  CODES =LIST THE UOTREY COLDES
LIST  =LISTS THE PHOMEHES O
THE LAST LIHE

FHF =zhHOHS THE PITCH LEUZLS
Ot THE PHOHERES

THE MUMSER "1" IS THE CURREMT LIME
MUMEER. P TO B2 PHOMEHE CODES CPH EBE
ERTERED PER LIME. AFTER YOU ARE DOHE
TYPIMG CODES IMTO B LIME., FPRESS YRETURH"

HFTER A SHORT CELAY. THE SOUHDS oy
COOED IM WILL BE SFOKEH COUT THROUSH THE
SPEHEER.

THE HUMEER "z2" MWILL SOH BE PRIMTED UMDER
THE FIRST LIME HUMEER, BHD Y000 CAH HOH
cHiER A HEM SET OF PHOMEME CODES.

YOU MUST LERVE A SPRCE BETHEEH EBCH
SEFHRATE PHOMEME CODE THAT IS TYFED.

ExAmrLE:

B

R
E

Hetl kD5 EHL M7 T UHY
YT OPRE

M

FLERSE 2E6IH ERCH LIME WITH B “FRUZE",
WRICH IS EITHER CODE "FAO OF “PR1M.

THIS SURT OF ALLOME THE SYHTHESIZER TO
BET A "RUMHIMG STRRT" 20 IT CAM LAUMCH

STEAT ITHTD FROMOUMCING YOLR COnEs,
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Aruitoxt provided by Eic:

o

V1 e

LaliEL O ERCH
NORFERGED OR DE-
+4 BEFORE A CODE.

g

e
[N S aR] o T

[

OYFRD s - - Bow Er) MOT
A i~H + r_i"?l i . EH].

SrorERd HAL - B3 - ZHl BT

-
l

ICE THAT 90U CRH TYFE IH MORE TheM

idsm FoiLH OO0 BEFORE ERICH FHOMEME

CODE.  THIS IS BECAUSE THERE ARE FEALLY
Fodscd y LELUELS OF PITCH HHICH Y0 CAM

VAR, HITH WO PITCOH CODES, EUERYTHIHG —
ToOOTYRE IS AT PITOH LEUEL #2. —

= R LIST OF THE PITCH LEUVELSZ:

HIGHEST 2
: : ~iTCH LEUEL #

o0 COGED = ~ITCH LEVEL %

' ' FITCR LEUEL # 2

ITCH LEVEL =

It

-z TOLTYEE Inod FITCH CODE. THE

3T OF THE PHOMERE CODES GH Y0UR LINE
i BLED BE OSET TO THE SAME PITCH

MEL.  HOMLZUER, IF OTHER PITCH CODES

= SHOUUNTERED O THE SAME LIME, THEY
HILL IfrEEﬁ‘E OR DECRERSE THE FITOH
LUl DEFEMOTRG OH THEIR SIGH O+ 0R -~

rlv

AL COMLY SHOMING THE PITCOH CODES



M7 ThHE SEQINHIMG OF 4 MEW LIME, TYFE THE
COMMERD HORD AMD PRESS <RETURH:.  THE
COfmEMD HILL BE CRRERIED QlT. OO HOT TRY
T2 HI¥ THE COMMSHD HORDS BHD PHOMEME
LOOES O THE SHHME LIME.

EsoMpLE: CORRECT EMTRY

ol HIR i e
Br THEE

MOLEST OF HLL THE DOTRAR PHOMEME CO0ES

— L
HILL BE LISTED FOR YOU CpROT IMCLUDIHG
Tmz WHICCEMT CODES, "4 gD M=t

I LE3T LibE OF CORES ENTERED MILL BE
=z,



SRR AR LOJE O Ths SREUTOUDS LIS
POPRINTED G THE SCREEm . ALGHD HITH
son PLTLA LEUEL, g vhiger £ FPITCH
EIEL S DISFLRYED, COMSISTING GF
LASRACTERS,  THERE CAM EE FROM OME
TOOFLR S REFRESEMTIMG PITCH LEUELS

TROEH 4,

COMMAMD: REFEAT

' FHOMEME CODES Gnf THE LOST

STHATE TAE "EHD OF PAOGRAM" SEQUEHCE.

BHEN YOU BRE THROUGH HITH THE FROSREH,
TYFE THE YEHD" COMMEMD, RHO FOLLOY

THE IMSTRUCTIONS. WOU WILL BE GIUEN

TAc OPTION TO RN THE “PHOMHEME FLAYBACE™"
FROGRAM,  THIS PROGRAM ALLOMS Y0OU TO
SRVME THE LIMES  OF CODE THOT you HAMT »
RHD THROW AHAY THE BAD LIHES.



'Tiﬂ;i i 47
-
FetLTiTiiT LT ks
sy HBRE SURE SPERFER 1o saias

0 HRGEED 1M O
FF‘.L"JF‘.Hr i !‘1 Lx_L
MOT R

FHIHENE FLAYBAZE (FF: HILL RLLOV

YOl T REUIEM FILES PREVINUSLY CREATED

MITH THE "PHOMEME RECORDER" FROGRAH.
¢} WILL BE ABLE TO PERFORM THE FOL-

LOMIHE EDTTIMG FUMDTIOHS:

1. SPEAY QLT ThE EMTIRE FILE
2. SPEAK QT SIHGLE LIMES OF THE

L

i

[ ]

7. LIST PHOMEME CODES OF SIMGLE

LIMES

4, SHUFFLE THE ORDER OF THE FilLE

- LIMES, AHD SAUE THE HEHLY
=y SHUFFLED FiLE

o EHLE FLIHh A FILE., YW0OU CAH REOR-
OFFR THE SEMJEHMCE OF THE LIHES FOR EEST
EFFECT. FOOR-SOUHDIHG LIMES CAM BE LEFT
AT OF THE SHUFFLED FILE. LERAUIMG B
SEHOOTH=-SOUMDING FILE OF PHONEME CODES.
HHEH THE HEWLY SHUFFLED FILE IS SRUED.
DMLY THE LIMES YOU REARRAHGED ARE SAVEDS
THE OTHER= ARE OMITTED.

.‘ P
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< KR

HEHEH 2 HILL SE AM EXGHPLE
TUUR FILE COULD BE SHUFFLED-—

U THE CODES D

t EH1
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i FiH
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UL s TRIET TS

T AU THE PROGRAMS Of THIS OISk,
FOUR PIECES OF HARDHWARE ARE REQUIRED:

1. BFPLE MICROCOMPUTER, HITH DISK
ORIUE

S Wdode BELL I-0 BOARD

el

. REALISTIC SPEARER COMTHIMING
LWSH SYHTHESIZER AMD AMPLIFIER

4. IMTERFACE CHELE T COMMHECT A0

BELL BOSR0 AMD THE REALISTIC
SFEREER

----------------------------------------
----------------------------------------

i. MAKE SURE THE PORER 1o OFF
Tl THE RPPLE MICROCOMPUTER

2. TAKE THE COUER OFF OF THE AFFLE.
GHO GROUMD YOURSELF BY TOUCHIMG
THE POMER SUPFLY HOUSIMSC THE BIG
METAL RECTAMEULAR THING TO THE
LEFT .

Z. THEE THE J404¢ BELL BOARD AMD
PLUS THE 18 PIM PLUG OF THE Ih-
TERFACE CABLE IMTO THE SOCKET
HARKED "Ji" OW THE JOHH BELL
BoARD.

Q e 598
¢ ’ _ _




T

Lo PO PLln == g1 SOCEET

HiekE SLRE THE BLECE HRROH DM
VAE PLLG HOUSIHG LIHES UR HITH
THE RED DT MEST 10 THE i
SLRET.

kD RREDM —=» BED DOT
SIr FLLES 1 S00EET

1H‘FFT THE IHHH EELL

SLOT #e Y
OF APFLE

JdHe BELL =

BCARD

LEAD THZ CAZLE OUT THROUGH THE
EHCH OF THE APFLE. AMD REFLACE
THE COUER,
FLUG TnE FF Hu OF THE IMTER-
[= 22 PIMSY IHTO
HCE OF THE REAL-

Tl

mn_:m

IaTIC H

I3 PLUGEED
IHPUTY JAck

RE WHTHIHE
£ “EMTERMSL
SPEQRT F.

EEVEaMA, IrFUT -3 P4
COMMECT T

Vo
o

FiLIP THE =SLIDE :HlT'H TOHARO THE
CABLE SOCKET <FOLLOW THE BRREOHS
PRIMVED MHEAR THE SHITCH?

SHITCH —-» TOMARD SOCKET
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(e THE WaLlMe CORTROL =l THAT
THE THOICATOR FOIMTS STRYTGHT UF

CUOLUME COMTREOL ——3» UF

Frt¥++adt MHOTE #%xxx+as

HOT OFERATE
LM_EST

THE

0

FEAFER IS

CdmeHECTED!
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Lnterface Codle Descriplion,

Calble Terminntiv. Where o1 Loz
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E:i JOIIN I3r.r KENGIMEERING

APPLE |l PARALLEL INTERFACE
P CERCULT BOARD WAS DESTGNED TO BE A VERSATILE PARALLLL THTERFACLE,
LT OHAS 52 ENPUT/0UTPUT LINES GROUPED INTO FOUR 8 BIT PORTS.  SOFTWARE
WAS HOT THULUDED BLCAUSE OF THE MUMEROUS USES OF THIS BOARD.  Til$
BOARD THTERFACES WITH JOHN BELL CENGIMEERING A TO D AND D TO A COWVERTER
AND SOLTD STATL SWITCIHES AND DIMMER CONTROL. '

COMPIE T DOMCUMENTATION 1S INCLUDED FOR TiE 06522, ADDRESSING DATA, AND
ACHCHLEATIC DIAGRAM OF THE BOARD.

USE STAHDARD ASSEMBLY AND SOLDERING TECHNIQUES TO BUILD THIS BOARD IF
ity 1S A KILT.

6522,
as -25_is 3Ry
26 EHR ]\ .‘::i
PARTS LIST » 23 Sl—4 1648
, N =
o friam— ster?
1Css RR YA s £ altly  potv 1\
U1, U2 6522 R sk '
“
A ThL 57t =t
U3 o ] THLSTh R £ 1022
CAPACITORS - SN oo +
cl, cz, C3 .1 DISC - B B Wiem
S OCYE i 1 —
SOCKETS . 30;\—?1—0 -1 %l gg.“:.
2 LO PIN . qo-22 hya N :‘s g’%‘::’
Ly 16 PIN & ua :; 2a [
1 14 PIN : s
. 1o
JBE PART NUMBER 79-295 o M —o0 = ;"'5
L —
q a2 FC ;5"—:‘ Ve *5
ALl o o B P e w-new
g a3y Ll 3EEg o3
? B 3.7: }’,:i?o PORY 3
5 PRAALLE 3¢
g‘.-'-, Wit 01 B] V3
'«K" a6 \..v—.l
* o wi—a
X 3 4 up—s
< :2 Sp—4 b 45
& 3 U wewew
% 33 Lr57? J4
1 coit N
b A3 0
LY
¢ SCHEMATIC

1

460 NS Laso NS U3 PIN12
Jeons | | 150 ns |
[ . 535NS 415 NS U3PINS

TIMING DIAGRAM




ADDRLESS ING DATA

80
81
82
83
34
85
86
87
88
89
8A
83
8C
8D
8E
8F

U2 - 6522
ORB, IRB -
ORA, IRA -
DDRB -
DDRA -
T1L-L
T1C~Hl
T1L-L
T1L=H
T2L-L, T2¢C
T2C-H

SR

ACR

PCR

IFR

1ER

ORA

PORT 1 ADDRESS IS5 C1l01.

SLOT ADDRESS
0 N/A
“1 CLXX
? C2XX
3 C3XX
h Ch XX
5 CHXX
6 CHXX
7 C7XX
REGISTER ADDRESS
Ul - 6522
00 - ORB, IRB - 1/0 PORT 2
“01 - ORA, IRA ~ 1/0 PORT 1
02 - DDRB - DATA DIR PORT 2
03 - DDRA - DATA DIR PORT 1
o4 - Ti1L-L
05 - T1C-H
U6 - TlL-L
07 - T1lL-H
08 - T2L-L, T2C-L
09 - T2C-H
OA - SR
0B - ACR
0C - PCR
oD - IFR
OE - IER
OF - ORA
EXAMPLE: BOARD IN SLOT 1 =~
1/0 PORT CONNECTORS
Jl - PORT 1 PIN
J2 - PORT 2 1
J3 - PORT 3 2
J4 - PORT 4 3
Ly
5
6
7
8
9
10
11-12
16
UMPERS CAN BE INSTALLED FOR 10 OR NMI

F(}i\

P

DATA
0 DATA L

NN T WRN e

CAl, CB1
CA2, CB2
GND

+5

I/0 PORT 4
1/0 PORT 3
DATA DIR PORT h
DATA DIR PORT 3

~-L

INE
n




Assessment Material Holder

We have developed o simple holder for materials for individuals who cannot
be tested using the Sidiki or who must be tested away from the Center. |t
consists of a heavy picce of cardboard, a picce of quilt batting and a picce
of pilexiglass all cut to the same size. One edge of Lhe cardboard and plexi-
glass are hinged with duct tape and the quilt batting is placed between them.
Pictures can then be placed on the quilt batting and the plexiglass brought
down over them. This ''sandwich' can then be held together by hand or with
large clips. This allows the pictures to be held up side down for supine
clients or held upright for seated clients. The batting needs to be fluffed

occasionally to keep its depth to hold the pictures.
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Sidiki

The project staff has attempted to develop procedures and materialba to
implement the theoretical aspects of the project. Onc of the constant problems
has been a way to present assessment materials so that they can be arrayed in
various configurations and still be kept in olace and protected.  The Sidiki
table has proven to be quite uscful in this process. Its only limitations scem
to be with very small children who are in stroller type chairs which are too
low for the table. Some chairs are impeded by the bar under the table. It
also requires that items be attached in some way to hold them when the tray is

tilted.
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Appendix |
Documentation of Software Developed and/or

Used on the Project
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wlE VhilRE wsED 1M THE PROJECT

L use of computsrs gnder the 9rant. encomPassed two Iress:
LIS ot LHE ComPUILER 33 3K 3isesseent tonl and a3z 3 communication
aewlce, HWHen used for assessment, the computer used coftware Lo

FOS2Ent d1tferent codnitive selection methods Lo the client, who
waald make selections wig the kevboard or external zwitches,
Vhese selectlon wethods were presented on 3 wildeo monitor or oh
other external hardware devices. Botn usér and recelver oulPUL
fOrnats L SUCH &S Printed aurpuL or sPeech) were also under
comFUter control,  Hhen vieweg as a communilcation deuiceq the
ot tuars used with Lhe ComPULEr was either sPecifically designed
for commURLCaticr, oF 1t waE orlented towsrds the needs of
COMPOE1L10M and Srarhlc Comaunicaticons s like word Processing and
AraFhilcs ManlFUlatlon . ‘

ComPLErs 2arn thelr reputatlons vor Power and flexibility
zolely on the basis of the softmare used to control them., To
ACh1Ee2 LhEe PUFPOZES Of ComPULer usc 33 described abowve,
aPFrorPrlate software was both written "i1n house" and Furchased.

By Purchasing commercial software, the computer can bg used

. immediatels, without havina to do any Frogramming. But thie
cCanuvenlence 15 often sacrificed +for program flexibility, as-
1 most cases it 15 imPractical to try to modify the functions
Of  Comneric1al EDF;MEPE. ’
“ire biousst softuware Jewslopment allows custom tallorina of

Frogram tunction 1o sPecltic aFrrlications, as well as the

| 612
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l:'ll'" so1tatality mas Cranse.

potenitial for modltication 1f rnesds
The tradectt 13 relatiuels lond deus laFment time and the
pequlremernt. ot PEROIraminlng O S TIT B =t b= [=0

it tollomind are descrlrtlons of the softwars deuvelored

and PUrChHasEd, aNd 1LE Usa.
Frotect—deve lored ot Lware were used 35 assessment alds.
cevetral chort Froarans testind di1fferent COanltlue selection

methiods were wreitten.  These included direct selection ot

criolled numerical

keuboatd characters. nuaerical encoding.
crcoding and scanned selection.

Ueer and receiuver auLFul. modes were reprecsented by the
IPErOPPlate foraat on a wideo mon1tor, or b p}terndl dewices.
Prngram9>representatiue af the latter toFe include wO1CE ou?Fut
w15 tre Tuepe-n’ -Talk speech santheslzer and Uotrax USH module.
Printed outputkto the Silenturs FrINLErs &% well as a proagram Lo
driue 3 scannlhd Slaslation similar to 5 Zwaeo lE.

Frodect Dewelored Sotftwars Cfor the APrle 11+ milcraComfuLer

Mumber Encoding Test " sdirect =election fpumer1cal encodlingd
Sracebar Encoding Test szinale kes scanned cszlection
Switch Encodina Tes szingle ewitch scrolled nvmer1cal

o-r||_|_uj1r|=l

Darse Turer sLsE COMPLILER 3% LYFEMP1LEr; COULFLILE

- largs (773" letters an widen screen

Seresr J9REr suse ComPULER &S wlded LYPEMr1lErs
veaclick fesdback

THT Talker s tuped words are spPoken Lhrouat Lo
Tupe-n’ -Talk speech s39nth2z1Zer

o | o - 613
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pErlcal erpsodea word selection.

AL ERSodst e
Selsctliom wia direct kedboard entrd, or
ZIRALE 2WlTon numerical scrollins. Can
cend wovras Lo Frinter or Tore-n —Tallk
O LRSSl JULPUTL,

*Froneme Recoraer 1EEtE LR FRonEns F11es fOr Use Dy

Hatras UsH speech sYnthesls module
“Fhorneme Flagback tE ]

dite FRonSe t1

les for use bw Votrax
H z=pEsch santhesis

modusl e.

*or131nal proaram be Jobn Eulernbera, Micmi2@an State Univerzites
mIlr 1ed b Frosect staff.

Lommerclal Sof tware was utijllzed to illustrate comPuter use

3T & CoMUF1CatIon JdeU1Ce, as an ITTesSmEnt wools as a3 tralning

H13 tar moLor-Coanitive gevelorment, for 1nformnatlion managsement

g

..n

and for Froaram devsloPment. and FernErsl comPoter use ool

AuFnEnLat.1u0e communilcatlon sof tware was spPecitically
tar3eted towards the disabled uvser. and was uced to cshow how 2
ConmFlete comnsnlcation system w13kt be implemented on 3
COmFUT e,

CommErc 13l sof tware becane assesement toodls when they were
aprlicd out of thelr noraal context snd used as Part. ot the
assEsment PPDEEdHFH. Thiz aprlied to printer driuver routines.
and a large wided character S8t SerErator,

Tralnina aild-educational softmare showed waws in which the
comFUter could enhance Phgsicalfcosnitiue development necezsary
.0 wmaster cadse—and-eftect Phssical selection methods and
coanitive selection methods.,

inraormation wmanasdement 1rvolued princirles of worad

FPDCGS 1m9 ang numerical analws1z, aPrroFrlate o8 LEE o

Qo . l.i?% T Etl4
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coanltlusly and phosical le gsweiored Thdydual s

Tamis for comEuter 4sE and Prooaran deuelopment irvsalued
drsk vtilities, whch erabled manipulation of Frosean
1t oraatlon stored on floPPs 41 zkettes, different computer

l1anauages, €ditingd. farmattina and araFnics gtllities,

Coiiercial Software L CRAT=HOR Arple [I+, “Ri=tor TRS-3% Hodel 12
L4 mpecommended ot twars

—~

-

A. HAuEnt.an1ueE Communl © 3L 10N
Handicarred THRewr1Ler S

B 5 ud axTutu; CTHIN

HRalartre /1

£, HIsEssment R1ds

51 lenteps Printer softwars LH

©. Traimns Aids-Educational
+AC @dem1cs LHS
+Hotor Training Bames CHD
Frezchooal 10 Buillder R
Memory Bullder (R |
Srord Bullder (R
Teacher oFR 2}

Oocdles and Diselag 11 (R

L. lnformation Manaldsmeht

HEPle Hri1ter TR

Maglc Hindow TH.D

o | | o 61
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E. Cowgputer Jom: o

N

i. Barhic

+oomEietes Brapmlcs S9stem 11 (A

+HIamer Tewt Ii CRo

Ml an—Res Selrets CHD

S FProscgmnlnns @10

TRME and MOAT CE D

OISAzm- RS TR0
DUDSURCE VR
Inteser Baszic Compiler LA

+AICRDAPPLE, wol. 1 7R

+ltilats Cavg tQH
TramsForth 11 A
Editor-Hzsembler (R

Fo—od deilita T CRD

TRE—=0 Uralita IT CRD

e sk tralities
S Cora 11 Flus ofs
+D1 3k Drsanizer (A)

+00s Bozs vHS

Inspscror (R
+ocksmlith 9.1 ' H !

+ruiti-01sk Cataiod A

J 5

O

ERIC

Aruitoxt provided by Eic:



Appendix J
TRS-80 Model 1

Assessment Hardware and Software Documentation
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ADDITIONAL INFORMATION

Device Characteristics

The project developed simulations of various communication devices

using a TRS-80 computer. The purpose of these simulations are to

allow the subjects to experience certain device features in isolation

or in selected combinations without being restrictea by existing com-
mercially available devices. This also allows the subject to indicate
an objective preference for individual features without being iﬁfluenced
by specific device characteristics such as appearance, packaging and so

on.

Descriptions of the program presently available follow this page.



DEVICE CHARACTERISTICS MODULE

Array Communication Simulation

This program simulates the function of a Zygo to test the adaptability of
a person in controlling such a device. A veriety of switch combinations and

characteristic control modes can be selected in this program.

Components Required

Software: a) Diskette with TRS-80 Disk Basic

b) Diskette with program "ZYGO/BAS"

Hardware: a) TRS-80 Disk Operating System
b) Peripheral Input/Output Interface Dévice (yellow box)
c) One to 5 pedal switches and a switch adaptor (small black plastic
box)
d) Light Emitting Diode (LED) Display box (blue box)

e) A 25-pin flat cable

Instructions for set up

1. Check if the TRS-80 DOS components are properly connected as shown on

page 2-3 & 4 of the TRS DOS & DISK BASIC REFERENCE MANUAL.

2. Connect the interface cable on the Peripheral 1/0 Interface Device to the
TRS-80 Bus Extension Card Edge on the front left of the Expansion Inter face

with the cable running down from the connector.

3. Connect the part A of the Peripheral 1/0 Interface Device to the LED

Display Box with a 25-pin flat cable.

L. Connect the switches through a switch adaptor to part B on the Peripheral
1/0 Interface Device. Switch combinations can be either 1, 3 or 5, but
always have the right most sockets plugged in.

!"
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Switch input destinatior

switch adaptor

0 0,0,6,.8

Load memory/replay switch
Move LED right switch
Move LED down switch

Move LED up switch

Move LED left switch

5. Power-up Sequence:

a)
b)
c)

d)

e)

Press on the Expansion Interface on the front.

Flip up the toggle switch 6h the rear of the disk drive
Insert the diskette(s) into disk drives and close the doors.
(Remembér always to have the system diskette on Drive §).
Press on the TRS-80 CPU/keyboard switch on the rear right
corner of the keyboard.

Turn on the video display

If the prompt ''DOS READY" doesn;t show up on the screen,
press the reset button on the rear left corner of the
keyboard. - “

Turn on the Peripheral 1/0 Interface Device



6. Type in BASIC and press ENTER to load Radio Shack Level Il Basic,
and press ENTER to respond to the questions ''How Many Files?'" and

"Memory Size?"
<

7. When the prompt '>'" appears, type in RUN ''ZYG0O/BAS' and press ENTER

to load in and run the program.

8. Availakie selection in scan rate, time delay, replay feature, switch .

combination and scanning modes;

_ SCAN RATE -- Must be integral number of seconds which times the delay
in scanning across the LED Display and the scanning of

the input switches.

ERROR CORRECTION DELAY TIME -- Must be integral number of seconds
which determines the time lapse in loading the memory.
In between this time fapse, a press on the memory switch

will move the-entry to the memory.

AUTO LED SCAN -- Used in the 1 switch mode. The LED Display will
light up row by row fifst. Upon the pressing of the switch
once the LED Display will stop at the present row and
light up the LED on this row consecutively. When the
switch is pressed again, the LED Display will stop at
the present location of the LED and make the LED flashes.
After certain TIME DELAY, the LED DISPLAY will start scan-

ning row by row again.
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STEP LED SCAMN -- Used in the 1 switch mode i“¢ LED Display will
light up one by one this time across the columns first
and then the rows. Upon pressing the switch once, the
LED Display will put the present lit up LED into flash-

ing and load it into memory

REPEATED SWITCH INPUT -- in 3 or 5 switches modes only. Céntro] of
LED Display will be continuous without the need to re-

lease and depress the switch again.

DEBOUNCE SWITCH INPUT -- In 3 or 5 switches modes only. Light up LED
will move « - - <. next nearby location upon each stroke

of the input switch.

REPLAY RATE -~ Must be integral number of seconds which sets the rate in play-

ing back the entries previously loaded into the memory.

MEMORY FEATURE -~ A memory space can record up to 8 entered LED locations
and play them back in sequence after the memory has been fully

loaded and the replay switch has been depressed once.
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DEVICE CHARACTERISTIC MODULE
COMMUNTCATION CHART

This program enables someone to achieve some kind of basic
communication with the aid of certain assistive devices. By
entering up to 16 letters and their corresponding phoneme
sequence‘in each of the -5 squares drawn up as a chart on
the video screen, and through the control of either 5
switches or keyboard inputs, one can select one of the 35
Preprogrammed phrasec or words to be spoken out from a
Radio Shack TRS-80 voice synthesizer or typed on a printer.
The preprogrammed words ~and their corresponding phoneme
Sequences can also be altered in this Program by entering
the square number and then the new words and phonemes.

Components required :
SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2
B) Diskette with the program named "CHART/BAS"
HARDWARE: A) TRS-80 Disk Operating System
B) Radio Shack TRS-80 voice synthesizer
C) A printer
If switch control is desired, the following
additional devices will be needed.
D) Per ipheral input/output interface device
(yellow box)
E) A set of 5 switches and a switch adaptor
(small black plastic box)

Instructions for set up:

1) Check if the TRS-80 DOS components are properly
connected as shown on page 2-354 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) If no switch control is intended, connect the voice
synthesizer directly to the TRS-80 Bus Extension Card
Edge on the Expansion Interface with the cable running
down from the connector. ‘

3) If switches are used, connect the interface flat cable
on the peripheral 1/0 interface device to the TRS-80 Bus
Extension Card Edge on the 1left of the Expansion
Interfac2 with the cable running down from the
connector. Also, connect the voice synthesizer to the
card edge on top of the peripheral 1/0 box with the
cables running backward from the connector.

4) PlugmthemswitcheSATnto—~the-four—rightmoxt~sockets~onwthe““W”

switch adaptor and connect the adaptor to port A on the
peripheral I/0 interface device.
Available switch control:

Switch 1 -- move the blinking cursor right
Switch 2 -- move the blinking cursor down
Switch 3 ~- speak out the gelected words
Switch 4 -~ print out the selected words
Switch 5 -- change the display to next pa§e
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COMMUNICATION CHART

(Note: switch no. designations start from the right

towards the left)

5) Power up sequence:

A) Press on the Expansion Interface on the front.

B) Flip up the toggle switch on the rear of the disk
drive.

C) Insert the diskette(s) into the disk drives. (If vyou
have the operrating system file and the program on
Separate diskettes, remember always to have the

system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.

F) If the prompt "DOS READY" doesn't show up on the
screen, press the reset button on the rear left
corner of the keyboard.

G) Turn on the voice synthesizer.

H) Turn on the peripheral interface I/0 unit if switches
control is used.

6) Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "CHART/BAS" and press
the ENTER key.

7) Available control keys on the keyboard:

D: To display preprogrammed words on next page

7B: To move the blinking cursor to jump from square block
to square block . :

To move the blinking cursor continuously across the

chart

move the blinking cursor up

move the blinking cursor down

move the blinking cursor left P

move the blinking cursor right

speak out the words inside the square in which the
cursor resides
print out the words inside the)square in which the
cursor resides '
A: alter the content of certain square
Hit ENTER key right after the square no. has been
typed. : :

e Hit ENTER key —again—every —time-after—the nuw-words—— -

and the corresponding phoneme sequence have been

typed in.

(Note: square no. ranging from 1 to 35 are” numbered

from the top row leftmost column)
reset the blinking cursor to the center of the screen
TO quit

#ile= a

9

Q=
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DEVICE CHARACTERISTICS MODULE

Encoding Demonstration

Instructions for the Encoding Demonstration Program

4

This program demonstrates a method of increasing the rate of communication.
Words, phrases and sentences can be stored in the microprocessor's memory as are

the five sentences presented in this program.

1. Load the Radio Shack Level 11 BASIC

2. Load the ENCODEMO program from the beginning of the tape by typing in ''CLOAD"
and pressing the ENTER key.

3. Type in "RUN" and press the ENTER key.

L. Press the number or code for the desired communication.



DEVICE CHARACTERISTICS MODULE

Buf fcr Memory Component

Instructions for the simulation of a buffer memory

I. Load Radio Shack Level Il BASIC

2. Load ''BUFFER" program from the beginning of the cassette by typing
in CLOAD' and press ENTER.

3. Type in "RUN" and "press'' ENTER.

i, Keyboard can now be used to‘type messages into a buflfer memory of 124
characters. Place the small carus on the appropriate keys.

5. Available control junctions

Type "@" to scroll through buffer one time

Type '" " to erase whole buffer memory

Type ":" (colon) to correct last character displayed in the box by
placing or crossing over that character with a "%'". Only on~ character at
a time can be corrected. Thi¥ type of correctability is similar to correc-
' tability on a paper tape of a strip printer such as used in the Canon. Type
1" (Slash) to correct last character displayed by erasing the last character.
Several characters can be corrected by continuing to press the '"'I''. This
type of correctability is snmllar to that of an alphanumeric LCD or LED dis-

play such as used in a VIP or Autocom 1.



Speed of Speech Component

This module demonstrates, in a limited way, different rates of outputing
a message. It is an audio tape. One side has words and phrases recorded on
it. The other side demonstrates strictly a spelling mode. These communication
units (phrases, words, letters) are each spoken at a variety of rates, one
unit every certain number of seconds, as specified in the accompanying documen-
tation. The need for such a demonstration is contained in the Example Client

Instructions given below.

Example Client Instructions

In dealing with communication devices, it is important to consider how
fast a message may be given to someone. Devices are quite different in terms
of getting a message across. In all cases, however, no device will enable a
person to communicate as rapidly as ordinary speech. We will play for you a
tape recording to demonstrate different rates of communication.

In general, there are two things which determine communication speed.
The first is how rapidly a person can choose messages or selections from the
device. |f someone can make a selection every 5 seconds, he (she) will be
faster than a person able to make a selection évery 10 seconds.. The faster
you can select, the faster you will communicate. On the tape recording, we
give examples of several different speeds of selection.

The second thing determining communication speed is the sort of message
you are selecting. One sorf of selection could be letters of the alphabet.
Here, you would spell out what you wanted to say. Each selection would be
a certain letter. To spell a L-letter word, such as ”loVe,” you would make
L selections. To say an entire sentence, you would need to make many selec-
tions. Of course, you could say any sentence Yyou wished.

The selections don't have to be letters. it is also possible to select
whole words at a time. Four selections could then get you 4 words, such as
"PLEASE LEAVE ME ALONE." With words as selections, you can say things faster,

but the device may not have all the words you need.



O

ERIC

Aruitoxt provided by Eic:

The selections could even be entire sentences. Here, one selection gets
you an entire sentence.

On our tape we have recorded these 3 sorts of selections--phrases, words,
and spelled letters. These arc spoken at several different rates. Some
people are very surprised at what they hear. Some of these rates may at
first scem very slow because you are comparing them with ordinary speech.

We ask you to remember that selecting whole words and entire phrases could

get a message across quite fast.
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SIDE W

SIDE

Tape rev.
25-h6
59-66
80-97
107-110
127-142
156-158
173-181
197-201
224-228

L

25-h6
62-75
87-96
114-120
140-143

SPEED MODULE SPECIFICATIONS

Content

Words per 10 sec.
Phrases per 10 sec.
Words per b sec.
Phrases per I sec.
Words per 2 sec.
Phrases per 2 sec.
Words per 1 sec.
Words per .5 sec.

Regular reading

Letters per 10 sec.
Letters per 4 sec.
Letters per 2 sec.
Letters per 1 sec.

Letters per .5 sec.



Examples of Printed Outputs

1. Strip

2. Colunmn

}fﬁ OIMHE T
LIZMEYLANL 8T,
HAMT TL Comee

3. Typed

Often a typewriter can be used as an output for a microprocessor
controlled device.

Iy, Teletype

5/ DECwri ter

This samrle was tured on 3 decwriter.

6. Electrostatic printer

0" 70 LR
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Synthesized Specch Conponent

The tape labeled "Synthesized Speech-Werds and Sentences'

# ADC - SS - )
contains words and sentences recorded from the Votrax VS-6 Speech Synthesizer
connected to a Microdata minicomputer. While not exactly the same as the
Handivoice Models 1i0 and 120, the sound is similar enough to allow a client

te get a feel for nynthesized speech quality.

Words are recurded in two sequences. To find them, rewind the tape fully and

set the elapsed timer for 000. The words are as follows:

Lounter # Words
005 HELLO
008 FOUR (4)
012 FATHER
015 ' SEVEN (7)
018 . EQUAL

Note: There is some garbage on the tape here. Skip over it.

The following words have better inflection characteristi

025 HELLO
028 FOUR (4)
430 FATHER
032 SEVEN (7)
033 . AN IMAL
036 NEVER
038 DOOR

631
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0h1 CHAIR

Ohhy LADDER
The following message is recorded at 055,
055 Hello, | am Votrax, and | represent the California State University,
Sacramento Assistive Device Center. This message is an example of

speech synthesis, and was created by a computer program by a human.

If you have any questions, my human will help you.

Q | _ rh (3:3:3




TRG-00 Simulation of o Communication Aid
By Jon Cooke
For The Absistive Device Center

Ing 199 Spring 1980

THE PROGRAMS
COMMALD/BAS - This is the simulation program. This program 1s

gself instructing so for a complete discription of its use and
function, run the program. Pigures 1-3 show the prograr structure
and flow. The message categorlies are stored in a disk file called
S0C/TXT (see below). .nis file is formatted for a maximum of 15
messape categories, but due to screen size considerations the
maxirmum number of message categories that can be safely used by
this prog.am is 10.
The timing method used to implement the delay timing in this
program is as follows.
1) Calculate the start time (tl) in éeconds from the system
clock's seconds, minutes, and hours.
2) Add the delay to tho start time (tl1=delay+tl).
3) Calculate the current time (t2) in seconds from the
system clock's seconds, minutes, and nours.
4) Repeat step 3 until the current time is greater than
or equal to the start time plus the delay (t2)=tl) or

input is recieved. .
CATENTRY/BAS - This program enables the user to add or remake the

catefory titles in the file SOC/TXT. This option was not included
in the program COMMAIN/BAU because it is felt that this option
should not be used czsually, since it cnuses major chanses to the
information in J0C/TXT.

SOCFRINT/BAS - This is autility program that lints the contents of

S0C/TXT on the line printer.
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NS

Timing Control

This progruﬁ provides a test in the timing control ability by asking
someone to stop a moving spot in front of a wall as close as he can.

Speed of the moving spot can be adjusted. Control on the moving, stop-
ping and position resetting of the spot can be ach’eved through the keyboarc

a set of 3 pedal switches.

Components Required

Software: a) Diskette with TRS-80 Disk Operating System Version 2.2

b) Diskette with program "TIMING/CMD"

Hardware: a) TRS-80 Disk Operating System

I'f switch control is desired, the following additional
devices will be needed. ’
b) Peripheral Input/Output Interface Device (yellow box)
c) A set of 3 swi tches and a switch adaptor (small black

plastic box)

Instructions for set up

1) Check if the TRS-80 DOS components are properly connected as shown

on page 2-3 &h of the TRS DOS & DISK BASIC REFERENCE MANUAL.

2) Connect the interface cable on the Peripheral 1/0 Interface Device to
the TRS-80 Bus Extension Card Edge on the front left of the Expansion

Interface with the cable running down from the connector.




3

3)  Plug the switches into the three rightmost sockets on the switch
adaptor and then connect the adaptor to Port A on the Peripheral

1/0 Interface Device.

Available switch contro.:
Switch 1| -- Start moving the spot towards the wall
Switch 2 -- Stop the moving spot

Switch 3 - Reset and put the spot in the original start position.

Switch input designation:

& 0,80,8

L4) Power-up Sequence:

a) Press on the Expansion Interface on the front

b) Flip up the toggle switch on the rear of the Disk Drive

c) Insert the diskette(sj into the disk drives. (Remember always
to have the system diskette on Drive @).

d) Close the disk drive doors.

e) Press on the TRS-B0 CPU/keyboard switch on the rear right
corner of the keyboard.

f) Turn on the video display.

g) If the prompt ''DOS Ready' doesn't show up on the screen,

press the reset button on the rear left corner of the keyboard.

5) Type in 1iMING and press ENTCP? to load in and run the program.




E

O

6.

Available character control on the keyboard:

M:

R:

To start moving the spot towards the wall

To stop the moving spot

To select the moving velocity of the spol. Speed ranges
from 1 to 5. Speed is automatically set at the slowest rate

1 upon the loading of the program.

To reset and put the spot in the origina) start position.
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DEVICE CHARACTERISTIC MODULE
SPEECH SYNTHESIZER

This program simulates the functions and controls of the
commercially available HC-120 HandiVoice which incorporates
the phonemes of the English language in synthesizing voice.
The speech output 15 based on prestored sounds, words and
phrases which can be combined into sentences, recalled and
repeated. Thus, persons who do not have oral communication
abilities can now use the device to communicate with their
surroundings just with some simple training in programming
the equipment. The vocabulary selections as well as several
operating modes are represented as 3 digit codes and are
accessed by pressing the keys on a hexadecimal keypad.
Auxiliary switches may be used by people with limited motor
skill to access vocabulary in a special scrolling mode.

Components required:
SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2
B} Diskette with the program named "SPEECH/BAS"
HARDWARE: A) TRS—-80 Disk Operating System
B) Radio Shack TRS-80 voice synthesizer
C) A hexadecimal keyboard
D) Peripheral input/output interface device
(yellow box)
If switch control 1is desired, the following
additional devices will be needed.
F) A pedal switch and a switch adaptor (small
black plastic box)

Instructions for set up:

1) Check if the TRS-80 DOS component: are properly
connected as shown on page 2-3&4 of the [RS-DOS & DISK
BASIC REFERENCE MANUAL.

2) Connect the interface flat cable on the peripheral 1/0
interface device to the TRS-80 Bus Extension Card Edge
on the left of the Expansion Interface with the cables
running down from the connector.Also, connect the voice
synthesizer to the card edge on top of the peripheral
I/0 box with the cables running backward from the
connector.

3) Connect the hexdecimal keybord to the port A of the
peripheral 1/0 interface unit through a 25 pins cable.

4 Plug the switch for scrolling into the rightmost socket
on the switch adaptor and connect the adaptor to port B
on the peripheral I/0 interface device.

5) Power up sequence:

A) Press on the Expansion Interface on the front.
B) Flip up the toggle switch on the rear of the disk




6)

7)

DEVICE CHARACTERISTTC MODULE
SPEECH SYNTHRSTZER

drive,

() Insert the diskettoe(s) into the disk drives, (1f you
have the operating system  file and  the program  on
separate  diskettes,  remember always  to have the

system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right. corner of the keyboard.

) Turn on the video display.

) It the prompt  "DOS READY" doesn't show up on the
screen,  press the reset  button on  the rear left
corner of the keyboard. e

(G) Turn on tne voice synthesizer.

) Turn on the peripheral interface I/0 unit.

Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "SPEECH/BAS" and press
the ENTER key.

Available control keys and operating modes on the
keyboard:

ENTER:

Press the ENTER key after each 3-digit code to store

each selection in the sequence of entry. Each entry

automatically echoes an auditory confimation. When the

maximum 40 entries has been made, the unit will
automatically echo "Memory Full".
TALK:

Press the TALK key to play back a complete, continuous

message in the sequence of entry. The ~message can be

repeated manually by pressing ‘the TALK key again. Once

played back in its entirety, the message automatically

erases upon entry of new material unless the Phrase

Saved After Talk code (999) is entered.

Note: If ENTER is not pressed and TALK 1is activated
instead, the entry will echo twice--once to enter
it and once to play it back.

TALK REPEAT:

Press the TALK REPEAT key to repeat a message

continuously. To stop playback, touch the CLEAR key

which allows you to repeat the message in the TALK mode

and continue entry, or touch the MASTER CLEAR key which

erases the entire message.

CLEAR:

Press the CLEAR key to cancel the last entry only. The

CLEAR key operates 1in a backspace fashion t38 cancel

multiple entries one at a time to make corrections and

additions without erasing the complete message.

MASTER CLEAR:

Press the MASTER CLEAR Kkey to cancel all entries in
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memory. MASTER CLEAR does not cancel operating mode:s,
SCRONLL:
in this mode, all functions can be operuted through one
switch. By pressing the SCROLL key, the numerals 0-9
will rotate in each of the digit positons 1in the wvideo
display from left to right. Press the SCROLL key again
cach time the desired numeral appears in  the correct
position. After all 3 digits are sclected, the phrase
"ENTERING MEM" will appear monentarily. If you wish to
cancel the code, press the SCROLL key once again while
the phrase are still visible, "CANCEL ENTRY"
automatically shows up as confirmation that the process
is complete.
The following operating modes are code activated:
000 Pause

001 Talk
002 Talk Repeat
003 Clear

004 Echo On/Off

005 Master Clear

006 Scroll Switch Off/On

998 Change display to the next page
999 Phrase Saved



, DEVICE CHARACTFRISTIC MODULE
- SOUND

Depending on the inputs from the keyboard or two pedal
switches, this program will generate either the sound " of a

saucer or repeated laser, both of them last for about 7
seconds.

Components required
SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2 and the program named "SOUND/CMD"
HARDWA..E: A) TRS-80 Disk Operating System
B) A tape recorder
If switch control is desired, the following
additional devices will be needed. _
C) Peripheral input/output interface device
(yellow box) _
D) A set of 2 switches and a switch adaptor
.(small black plastic box)’

Instructions for set up: "

1) Check if the TRS-80 DOS components are properly
connected as shown on page 2-3&4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL. '

2) Connect the casette recorder to the rightmost socket on
the top right corner of the keyboard.

3) If switches are used, connect the interface flat ' cable
on the peripheral 1I/0 interface device to the TRS-80 Bus
Extension Card Edge on the left of the Expansion
Interface with the cable running down from the
connector.

4 Plug the switches into the two rightmost sockets on the
switch adaptor and connect the adaptor to port A on the
peripheral 1/0 interface device.

Available switch control:

Switch 1 —-- generate the sound of a laser

Switch 7 -- generate the sound of a saucer .

(Note: 5Switch no. designatibns start from the right
towards iuz left.)

5) Power up sequence:

L) Press on the Expansion Interface on the front . .
B) Flip up the toggle switch on the rear of . e disk
drive.

C) Insert the diskette(s) into the disk drived. (If vou
have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).
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6)
7)

D)
E)
F)
G)

H)

DEVICE CHARACTERISTIC MODULE
SOUND

.Press on the TRS-80 CPU/Keyboard switch on the rear

right corner of the keyboard.

Turn on the video display.

If the prompt "DOS READY" doesn't show up on the
screen, press the reset button c¢n the rear left
corner of the keyboard.

Turn on the peripheral interface I/0 unit 1if switch
control is used.

Turn on the casette recorder and press the record and
play keys down simultaneously.

Type in SOUND and press ENTER.
Available control keys from the keyboard:

L:
S:

To generate the sound of a laser
To generate the sound of a saucer
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DEVICE CHARACTERISTIC MODULE
SWITCH CONTROL

The control of a wheelchair moving in four different
directions can be achieved by only two pedal switches as
is demonstrated in this program. In the scanning mode, a
display panel wjth 4 1light emitting diodes (LED) each
representing a different directional displacement will be
lit up one at a time. wWhen the scan switch is pressed, the
LED stops scanning and either one of the four LEDs will
Stay on. The cross on the video screen will keep moving in
the corresponding Airection as denoted by the lit up LED
until the stop switch is pressed. Then the LED will return
" to the scanning mode again. The <«ross will be confined to
move within a maze drawn on the screen and whenever it hits
against the bound of the maze, a counter on the video
display will record it.

Components required : ,
SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2
B) Niskette with the program named "CONTROL/BAS™"
HARDWARE: A) TRS-80 Disk Operating System
BY A LED display box (blue box)
C)  Perinreral input/output interface device
(yellow box)
D) 2 pedal switches and a switch adapter (small"
black plastic box)
E) Gverlay to allow masking of all but 4 LEDs

Instructions for set up: . '

1) Check if the TRS-80 DOS components are properly
connected as shown on page 2-3&4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) Connect the flat cable on the peripheral I/0 interface
device to the TRS-80 Bus Extension Card Edge on the left
of the Expansion 1Interface with the cable running down
from the connector. '

3) Connect the LED display box to port A on the pherlpheral
1/0 Interface unit with a 25 pin cable.

4) Plug the switches into the two rightmost sockets on the
switch adapter and connect the adapter to port B on the
peripheral 1/0 interface device.

Available switch control:

Switch 1. -- stop the cross mov1ng

Switch 2 -- move the cross in cetain selected direction
(Note: switch no. designations start from the right
towards the left)

5) Power up sequence:
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SWITCH CONTROL

A) Press on the Expansion Interface on the front.

B) Flip up .ue toggle switch on the rear of the disk
drive.

C) Insert the diskette(s) 1into the disk drives. (If you
have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right ccreer of the keyboard.

E) Turn on ihe video display.

F) If the prompt "DOS READY" doesn't show up on the
screen, press the reset . button on the rear left
corner of the keyboard.

G) Turn on the peripheral interface I/0 unit if switches
control is used. -

5) Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "CONTROL/BAS" and press

the ENTER key.

6) .Available control keys on the keyboard:

S: To change the LED scanning speed

V: To change the moving velocity of the cross -

(note: the above speed and velocity changes are limited

to a range from 1 to 5 only)
R: To reset the counter on display to zero




)

DEVICE CHARACTERISTIC MMODULE
WORDS

This program enables someone to construct sentences Or
short phrases from a list of selected words by just
entering the corresponding assigned numbers display=d on
the video screen. The numeral entry can be input either
through the keyboard or through a set of switches. The
sentence composed can be printed on a printer or erased
through special keys or switchw inputs. Words which are not
available on the selected word 1list can be inserted 1in a
sentence by typing the letters from the keyboard.

Components required :
SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2 i
B) Diskette with the program named "WORDS/BAS"
HARDWARE: A) TRS-80 Disk Operating System
B) A printer ,
If switch control is desired, the following
additional devices will be needed.
C) Peripheral input/output interface device
(yellow box) .
D) A set of 5 switches and a switch adapter
(small black plastic box)

Instructions  for set up:

1) Check |if the TRS-80 DOS componrents are properly
connected as shown on page 2-3&4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL. '

2) If switches are used, connect the interface flat cable
on the peripheral 1/0 interface device to the TRS-80 Bus
Extension Card Edge on the left of the Expansion
Inter face with the cable running down from the
connector.

3) Plug the switches into the sockets on the switch adapter
and connect the adaptor to port A on the peripheral 1/0
interface device.

Available switch control when operating in the scroll

mode: .

Switch 1 -- start/stop scrolling digit on display
Switch 2 -- print the selected word on the screen
Switch 3 -— erase the selected words on the screen
Switch 4 -- print out the selected words

Switch 5 -- change the display to next page

(Note: Switch no. designations start from the right
towards the left. Moreover, only sentence compositicn
feature is available in this operating mode.)
5) PCwer up sequence: ,
"A) Press on the Expausion Interface on the front.
B) Flip up the toggle switch on the rear of the disk



5)

6)

-

DEVICE CHARACTERISTIC MODULE
WORDS
drive.

C) Insert the diskette(s) into the disk drives. (If you
have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.

F) 1If the prompt "DOS READY" doesn't show up on the
screen, press the reset button on the rear left
corner of the keyboard.

G) Turn on the peripheral interface 1I/0 unit if switch
control is used.

TYpe in BASIC and press ENTER. Answer the two guestions;

"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER

key twice, and then type in RUN "WORDS/BAS" and press

the ENTER key. -

When operating in the entry mode, two features, namely
the spelling of words and composition of sentences, are
available. The composition feature will print out a
selected word from the list on the bottom of the screen
after the corresponding assigned number has been
entered. The spelling feature allows someone to type in
letters onto the sentence just as if they are picked out
from the words list. :

Available control keys in the composition feature:

D: To change the words list display to next page

E: To erase the selected words

P: To print the selected words on the printer

S: switch to the gpelling feature
Available control keys in the spelling feature:

C: To switch to composition

E: To erase the selected words

P: To print the sentence on the printer
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So Jo Speak

DEPARTMENT OF EDUCATION GRANT NEWSLETTER

Project Overview

Some- of the ideas for the project started over f]ve years ago when
Larry Meyers from the department of psychaology, Al Cook from the biomedical
engineering program and Crlette Coleman from the Jepartment of speech path-
ology and audiology at Sacramento State University got together to write a
grant proposal. The original proposal was for an ocular communication de-
vice. Although the National Institute of Health showed some interest, the
project was never funded. These faculty members continued to interact and
came to believe that the important requirement was not for more devices but
for methods to match devices to client .needs. Out of this concept developed
the present project. The United States Department of Education (the Bureau
of Education for the Handicapped at the time the grant was funded) agreed
that this was a significant area for research and funded a three year pro-
ject,

The purpose of the project was to identify those communication charac-
teristics pertinent to matching device capabilities to the needs of children
with disabilities. This was divided into three areas: determination of the
critical features of a device which enable it to function as an augmentative
communication system, definition of those features of human performance
which need to be considered in prescribing a system, and definition of the
process by which a system may be tailored to the educational needs of a
particular child.

The grant staff did not want this work to be based only on theory. The
project was designed to evaluate successive steps in a plan to match systems
to students. This allowed procedures to be improved as the research pro-
gressec. For example, our interview forms have been revised wholly or in
part three times in three years and we feel that thoy now provide very use-
ful information for our assessment. Reciuests for c.~ forms come in weekly
from Centers across the United States and from Yoreign countries. Some
have requested permission to use the forms at their Centers,

Most of you have been involved in some part of the research but may not
have an overview of the whole project. The following is a description of
the. theory, methods and materials which you have helped us develop.

The initial procedure, when a student js referred to the grant pro-

Ject, involves interviews with teachers, parents, therapists, care givers
and anyone who works closely with the student and is willing to participate,

(continued oﬁ the next page . . .)
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This interview.involves information about the student's physical, cognitive, language,
sensory and social abilities. One philosophy expressed in the project is that people
who work with the student on a daily basis can contribute vast amounts of information

and there is no need to do things that have already been done or repeat tests recently
given at school.

The other important part of the initial interview is the student's participation

inactivities. These include observing the student's ability to grasp objects, move
various parts of the body and show both range and accuracy of movement. The cliont's
anility to see items of various sizes and in various locations is assessed ans the
ability to recognize certain symbols (pictures, words, letters) is evaluated. These all

add to the ecvaluazion of the student's motor, sensory and language capabilities. The
information gathered here is then used to plan further, more detailed assessments in the

areas of physical/inaterface and/or cognitive/language abilities. [Interface assessment
involves determining what physical sites (head, hand, finger, foot, etc.) might best be
used to access symbols. Sometires the person can directly point but frequently a key-

board or switch is needed. The .ype, size and placement of keyboards or switches must
then be evaluated.

A special section on communication is used to determine what communication system
or systems the student presently uses, the types of things the person needs and wants to
communicate and present skills in language, reading and spelling. The present skill
level is not always known due to the difficulty in testing. {n these cases we need to
acquire additional information through our own testing. '

In the area of cognitive/language assessment, the important factors to be consid-
ered include: the symbol system the student can successfully use to communicate (e.qg.,
pictures, Blissymbols, words, etc.); the size of the array of items from which the stu-
dent can select; the organization of the items in the array; items the student can
string together in an orderly fashion (grammar) to express ideas; and the student's abil-
ity to use a code to access symbols, such as numbers, that represent words or phrases.
Consideration of these factors allows us to determine what the student can use to com-
municate. Information acquired here may also be useful to teachers and therapists in
planning future goals.

The grant staff then employs the information obtained to select a number of candi-

dates for the final system or systems to be used by the student. Before the final sel-
ection is made the student and significant others are asked to clarify the goals they
have for a communication system. OQOuestions which have not already been answered are

asked. These questions address the particular use of the system: whether it is to be
used for conversation, for graphics or for both. Follow-up questions to these, if it is
for conversation, include such things as is it “or one to one conversation or group
conversation. |f conversation is on a one to one basis then questions are asked regard-
ing whether the conversation will be with strangers or peers, whether the student will
need to attract someone's attention, increase the speed of communication, use the tele-
phone and so on. The answers are all important in relation to determining what charac=
teristics a system must have to be most useful to the student. 1f graphics are neces-
sary, questions need to.be asked regarding whether it will be used only for printing
(writing substitute) or for mathematical mainpulations, drawing, plotting, or graphing
as well.

The information regarding the student's physical, cognitive and language abilities,
as well as needs and goals is now considered in terms of available communication systemsS.

cteracteristics of each system are also analyzed in an orderly fashion and those
not meet the student's abilities and needs are eliminated from consideration.

ni wied on the next page . . .)
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fheve are uhually Seven areas that are investigated when a system is being considereds
the svmbol system or systems it can use, the physical selection methods available, the

' cegnitive selection methods (direct selection, encoding, etg.), the type of output
(auditory, visual, ctc.), the vocabulary and size, how the vocabulary can be manipulated,

007 the obveical construction. Using these considerations one or more devices become
gvindates for the student's system. Whenever possible, the student then tries the

Hrtedste oy tems and the parents, teac rers, therapists and so on are invited to observe
1

Clteenlouse the systems, Based on this, final decisions are made and a system (or
o recomemeaded, if one appears to improve on the student's present mode of communi-
The syotem must then be funded because the project did not include funds for stu-
denis! svetems,  In many cases mounting is also needed to make a workable system,
The nest step is oa vital one in which parents, teachers, therapists, and care givers
el ar even more pivotal role than they did in the evaluation. This step is that of
maning the system work in the envircnment. The grant staff can train the student and

care givess in the use of the system and strategies for operation under certain circum-
4

srabtes andoeven suggest short cuts in some cases, but only those directly involved can
feallv make it work. They are the ones who use it on a daily basis and know what is
nevded in social situations, in learning situations, in self care and all the many other
areas. e can really say that when a system works ‘it is because you make it work.

How that you know what we've been doing, let us tell you what we are going to do. The
grant will end in June and we will send a final report to the United States Department
of tducation. We will send copies of the report to all schools and service agencies
that rorticipated and to people in the field who might use and share the information.

’ " number of articles concerning various aspects of the project such as the cogni tive/
Linquage assessment and the matching process have been submitted to professional jour-
nelec. We are also hoping to edit a book based on our final report. so that we may share
our wore with other professionals, parents and students who may perhaps learn from what
<t have ¢one with your help. Hopefully they will see needs that have not been met by

curoresearch and will develop better approaches to help those who cannot speak but have
seomuch to <ay.

WHERE TO WE GO FROM HERE-or-LET'S KEEP IN TOUCH

“ith the end of the grant project, thcre is also an end to the grant funding of
mervices that have been provided to the students, teachers, therapists and others with

whici we have worked so closely. It is important for you to be aware that many of the
ccrvices that we have provided as part of the grant project are part of our normal client
sirvice program,  Assessments, recommendations, device acquisition and checkout, user

training, and consulting services will still be available to you. The major difference
will be that the costs of these services will need to be covered by normal funding
«ources (e.g., Regional Center, Department of Rehabilitation, California Childrens Ser-
Voot private insurance, personal funds, etc.).

't vou are unsure of what services we offer, if you need cost estimates or would

Pire sore information regarding our client service program in general, contact Ann
Preosler ar 454-6422
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CLIENT PROFILES

Following are composite profiles of several project clients to give you an idea of
how we have proceeded with some of our participants.

1) (Clients for whom a device was not recommended

Client A was five years old wher seen at the Center. She always had hear’ ard lunc
pt blems. Born a ''blue baby ' she began walking at four years of age. Her motor devel-
opment has been slow and she still exhibits weak movement. At the time she was referred

for the project, her communication skills consisted of gestures, unintelligible vocali-
zations, and an inconsistent yes/no response. She could sign ''baby' and ''eat' using
American Sign Language (ASL). She had previous experience with the Zygo 16, but was not
interested in using the device. (She threw it off the table.)

Client A first visited the Center in October 1979. She was referred for a device
which would exterd her attention span and provide a foundation on which to build language
skills. At that time it was determined that she did not possess skills thought/believed
to be prerequisites for language acquisition and device use (e.g., cause and effect,
imitation, anticipatory behavior.)

Client A was seen again in May, 1980. At this time she had mastered the prelanguage
skills and was using six ASL signs. We recommended that her voluntary signing could be-
come a functional form of communication and use of a device was not appropriate at this
time. :

Follow-ups at three ronth intervals indicated that signing was progressing and meet-
ing her communication needs. One year after her assessment she had a vocabulary of
approximately 20-30 signs and could produce word-like sounds. This was her final follow-
up meeting and the project staff determined that signing was still adequate for her pre-
sent situation. Her sign lagnuage appears to be meeting her current needs, but addition-
al methods, such as printing systems may be appropriate at a later date when her language
skills have matured.

Client B was almost thirteen years old when first seen by the project in April 1980.
He had a diagnosis of spastic, athetoid quadriplegic cerebral palsy and used an electric
wheelchair operated with a joystick. At the time he came to the Center, he used multiple
communication systems including keyboard devices operated with a headpointer, and specch.
He also used facial expression and pointing.

Client B was referred for an improved communication system (e.g., faster, easier)
and aids to daily living. Following the assessments, and based on input from the client's
significant others, we concluded that his present systems were meeting his communication
needs. We offered to follow up on the aids to daily living.

Informal follow-ups indicated that he had independently acquired a calculator-type
communication device and was using it in a functional manner. Most individuals concerned
report that this device contributed to his communication. One of the requested aids to
daily living was obtained on a demonstration basis and Client B was able to operate it.
At this time, we continue to follow his progress and explore more aids to daily living.

2) Clients for whom a device was recommended

Client C was eleven years old when first seen by the project in April 1980. She had
a diagnosis of severe spastic and athetoid cerebral palsy. At this time she used a manual
wheelchair which she could not propel. Her orimary mode of communication was a language

continued on the next page . . m)i W
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poard with the alphabet, numbers, carrier phrases and words. She also utilized an
Tectric typewriter and a yes/no head movement

' Client C was referred for a communication system because her language board was
torortable, could not be used by her independently and provided no printed output.
T alee referred Yor oan clectric wheelchair evaluation and a feeding system. Fol-
oo cthe e ehanents we recommended a microcomputer-based communication system in-
foovinter. She alho acquired an electric wheelchair operated with a joystick.,

“orral follow-up a”ter one month of system use indicated that the recommendeg
~a% meeting her current communication needs but that sgme modifications will be

vhauary o optimize her usage. For example, a keyguard would decrease mis-entries.
ciivnt Couses this system for spelling assignments, writing letters and conversation
u-ing a software package provided with the system. Further follow-ups and necessary
Coifioations will continue until the end of the project.
Clivn® D was 21 years old when first seen by the project. e was diagnosed as
wevelopnentally delayed and brain damaged as a result of early respiratory trauma. He

oarbulatory and currently uses facial expression, pointing, vocalizing yes/no and some

celh to communicate.,

Client D was referred for a system which would encourage initiation of communication
“oilowing our assessment we recommended picture-based, situation specific communication
boards or & communication book. A board has been implemented for his use in a classroom
>ituation. Because client-initiated communication was a concern, we also recommended a
vrogram to help provide motivation for system use. Follow-ups on the system and further
rotivational programs will be conducted until the end of the Grant.
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The Grant . . . A Bargain At Any Price

We realize that the grant project has been of varying degrees of value to students,
teachivrs, parents, therapists, aides and care facility personnel. This has depended on
nuitber »f factors: each student's particular abilities, needs, rate of progress, de-
cree of syccess with device funding, willingness or ability of indivic.als to interact
«ith the student and so on.

The grant staff is also aware of the contributions that all of you have made to the
“roject tut some of you may be wondering what rewards you received, beyond the psychic
i~come our governor made so famous a few years ago. In order to evaluate the methods we
o2 1o match client needs and goals to device characteristics, we must carry out assess-
ments, communication performance analyses, training and follow-up procedures. Similar
Conter procedures would have cost between $350 and $550 had they been provided as regu-
"o clicent services,

The <ta”? has learned and arown during the project and we h »e you have too. We
coan toochare as much of what we have learned as possible throug:.. presentations of papers,
cardications of articles, and interactions with students and 7ellow professionals. Each
cour o that vou contributed will save parents, teachers, therapists, aides and others many

' “ours of w o rlowhen we share our insights with them.
Q 2
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Let's Put On A Show In The Barn

Do you remember (or have you seen on thc late late movie) those old films in which
a group of talented but unknown young actors, singers and dancers decide to put on a
cusical show in an old barn? A big-time producer, who just happens to be in the area,
Sees the ohow and they all become famous. This is one version of the American success
Stor,,

We thought perhaps some of you would like to ''star'' in our own version of this by
beaginnina a non-oral interest group. We would start small and hope to develop into the
Sin 72 with workshops, newsletters, projects . . . who knows where it might lead. |If
vou are interested in being an officer or participant, please contact us at tne Center
f224-6422) and we will try to get the show on the road.

......................................................................................

VAT 'S HAPPENING AT OTHER SCHOOLS?

Mary Darlow, the Speech Therap st, at Bowling Green 0. H. developed an origina!
idea for implementing the communication device recommended for one of the students on
the Grant. We had suggested miniboards specific to particular situations. |In addition
to constructing a miniboard with general terms (e.g., mama, papa, like, love, etc.),
Mary used the miniboard format for the student's ASTRO word recognition program. She
created a new miniboard each week with words (and corresponding pictures) that began
with the letter/sound the class was exploring that week. The student could then use
is ASTRO miniboard for relevant assignments, '

Barbara Sharp, an instructor at Starr King, implemented a creative approach for
4istincuishing between several students using Light 3eam Indicators (LBI's) during a
aroun jesson.  To determine which beam was which, Barbara mounted a piece of trans-
carent, colored acetate (similar to the ''gels' used for coloring theatrical spotlights)
over the LBI lens. Each user had a different color for his or her LBIl, making it easier
to identify the source of the beam.

Ln Apple 1| computer system is being used at Starr King School. The system has
srovision for motor training, word or sentence selection, and development of individual
lessons via the Kid Tyme author language. Software from the Minnesota Educational Com-
puting Consortium is also available. Kay Galloway, Vicki Thompson, John Saylor and
Shirley VWatt can provide more information on how this system is being used.

Hilde~ Wiilard, Cathv Cook, and Joan Meyers at Laurel Ruff have developed a variety
of techni;.:s for using B:.ssymbolics in language development. These include unique
ways of '"packaging'' materials, instructional approaches and staff training.

W know that other clients, teachers, therapists, and parents have made innovative
coditications of communication <vstems and we acknowledge their contributions as well.
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Feagy Zarker, Speech Pathologist
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Lauric Dead, Speech Pathologist

Mg | C".)I‘i Ny

Sacramento City Schools

Dr. Robert Deutsch-Administrative
Specialist

Or. Susan Gilmore-Uirector of Speech
Services

Robert Harris

Or. Richard Stiavelli-Director of
Special Education

Jeanine Swanson-Program Specialist
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HC Electronics=

Bill Gombos, Representative
Jim's Instruments-

Jim Rogers, Representative
Prentke-Romich-

Barry Romich, S$.zanne Shealey
Representati</ -

Telesonsory Sy' cems, Inc.-
Michael Reynolds, Representat
Zygo-Larry Weiss, Geraldine
Reardon, Representatives

v, Jobn Eulenberg, Director, Artificial Language Laboratory, Michigan State University

Javne Higains, Speech Pathologist
Dar Holsen, Biomedical Engineer
Zar-n Jones, Speech Pathologist
' Curo) Krezman, Consultant
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