ED 280 260

INSTITUTION
SPONS AGENCY
PUB DATE
CONTRACT
NOTE

AVAILABLE FROM

PUB TYPE

EDRS PRICE
DESCR1PTORS

IDENTIFIERS
ABSTRACT

DOCUMENT RESUME
EC 192 414

3 G} |
(=]
=]
Q)
(1
"
\m‘
o}
=]
|
[T
o}
=
o)
>
=¥
o
(0]
ﬁ‘ ]
=2
m
2}
n

he Trine Project Final Report.
Office of Special Education (ED), Washington, D.C.
May 86

300-83-0267 S
72p.; A product of the Trace Research and Development

£

Center on Communication; Control; and Computer Access
for Handicapped Individuals:. For related documents,
see EC 192 411-415. Appendix H contains
small/marginally legible print.

$-151 Waisman
Center, 1500 Highland Ave., Madison, WI 53705
(Slo.lO).

Reports - Descriptive (141)

MF01/PC03 Plus Postage. . _ ] ) )
Accessibility (for Disabled); *Communication Aids
(for Disabled); *Computer Software; *Disabilities;
*Educational Needs; Elementary Secondary Education:
Guides; *Microcomputers; Written Language

*Trine Project

The final report describes the Trine Project which

addressed three needs in the education of handicapped children: the _

need for an alternate writing system, the need for communication, and

the need for access to general purpose computers used in the schools.

The project had three major objectives: (1) to design a low-cost

e —w—— ===

portable writing and computer access aid using existing technology,

(2) to provide alternative communication integrated with writing and

computer access; and (3) to provide a tutorial manual that allows

naive users to learn the system:. The project resulted in a special

computer program which turns the Epson HX-20 general purpose computer

into a dedicated writing; conversation; and computer access aid with

a structured tutorial manual:. Results of field testing with 13 users

and 6 consultants indicated that the Trine System can be learned
effectively from the guidebook and that it can meet basic

communication and writing needs of persons in educational settings. A

nonexclusive marketing plan (in which a limited number of

organizations have the right to produce and sell the system) was used

and the Trine System is now available through two commercial

companies. Among appendixes are product brochures; a conference paper

on the design and testing of a tutorial manual, several

questionnaires on system use and evaluation; and a manual critique.

(Author/DB)

***************************************i*******************************

* Reproductions supplied by EDRS are the best that can be made *
o from the original document. o . *

iR A I Y I Y Y Y Y R R L ke L L L Ly T T L T




L V]

i THE TRINE PROJECT FINAL REPORT

Gunderson, J. R, Rodgers, B: Ls; Fishman, S. P Crocker, K. J. &
Vanderheiden, G. €-

1986

on Communication, Control, and Computer
Access for Handicapped Individuals

University of Wisconsin-Madison

atsman Cenler/1500 Highland Aveniue  Madison, Wisconsin 53705-2280  (608)2626966 TDD: (608)263-5408

BEST COPY AVAILABLE




= U.8. DEPARTMENT OF EDUCATION

Office o Educational Research and improvement

EDUCATIONAL RESQURCES INFORMATION

L X CENTER(ERIC)

@ Ttus_document._hias been reproduced as
receved from the peraon or organization

. onginatng it

O Mwinor changes have bean mads ic improve
reproduction quaiity :

® Points of view or opinions stated n this docy.
mant do_nol necessariy represent official
OERI position or policy

The Trine Project
Final Report

May, 1986

Jon R.-Gunderson
. Barry L. Rodgers
i’(éﬁﬁéiiﬁif;i. Cﬁréck@i
Gregg C. Vanderheiden

Trace Research and Development Center on Communication, Control; and
Computer Access for Handicapped Individuals
University of Wisconsin-Madison

The Trine Project -- Originally Named the Electronic Writing, Conversation, and
Computer Access Aid Project -- Was Done Under Contract 300-83-0267
With the Office of Special Education

U- S. Department of Education “PERMISSION TO REPRODUGE THIS

MATERIAL HAS BEEN GRANTED BY

N
~N
AN
Y
RIC

3 7O THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC).”




Trine Project Final Report Trace Center

Table of Contents

1.  Abstract:

T T T T 3
2.  Requirements, Targoted Needs, and Goals of the Trine
Project:
2.1 Requirements of the RFP :
That Initiated the TrineProject . .. .................4
2.2 TargctedNecdsI&equﬁedbytheTnnePrOJect. ... .4
2.3 Goals of the Trine Project . . . . . R 6
3. Description of the Products of the Trine Project:
3.1 General Description of the Completed Trine System . . . . . . . . 7
3.2 lﬁscnp&on of the Completed Trine Hardware System . . . ;.. . 7
3.3  Description of the Completed Trine Software System . . . . . . . . 7
34  Description of the Compléted Trine Tutorial Manual System . . . .8
3.5  Description of the Completed Trine Beta Test. . . . . ... . ... 10
3.6 TrinePr’ojeciSpiﬁbff;;;;;;;;;:;;;;;;; ......... 10
4.  Marketing tho Trine System:
4.1 The Three Mark'étiiig Approaches Considered . , . ... ...... 11
42  Actual Commercial Transfer Process. . . . . ............ 12
43  PresentCommercial Status . . . .. ...:....000 0., .. 13
5. References
T T 15
6 Attachments:
6.1 BetaTestREPOTt: : : - ::::iuvnn e 16
6.2  SpeechPac Trine Product Brochure . & : .. ...............
6.3  Words+ Trine System Product Brochure ; . . . .. ..........
64 A Conference Paper: The Design and Téstmg of a Tutorial
Manual . T T T T
65 A Manual Cniic}uéas an Example of Trine Project Spinoff: - . . - .

2 @FINAL1.DOC 4 5/21/86




Trace Center Trine Project Fina! Report

5121786 @FINAL1.DOC 3

AssTRACT:
The electronic writing, Conversation, and computer access aid project  renamied the Trisi project --
resulted from contract number 300-83-0267 with the U: S: Dept. of Educatian, Office of Special

- Education Programs. The Technology compensatory Activities RFP required the contractor to

provide "a techriology based aid ¢ education which soives or minintizes a significant problem
encountered in education of a handicapped child"1 The RFP also specifisc that "the contractor will

develop no component which contributes more then 10 percent to the total cost of the device . . ."1
Finally, the RFP emphasized the importarice of marketing the aid system by 12quiring a marketing

plan and the involvement of potential manufactirers in the development process.

e Trine project addressed three signficant needs inthe ducation of children with isabiliie, e

need for an altemate writing system, the need for communication, an. the need for access to general
purpose cornputers used in the schools. It had three primary objectives: 1) t design a low-ost
portable writing and computer access aid using existing techniology, 2) to provide alternative
communication integrated with writing and computer access, ard 3) to provide a tutorial manual that
allows naive users to learn to use and apply the system: There are three basic parts of the completed
Trine System: 1)the Epson HX-20 notebook computer; 2) a special Trine computer program

contained in computer memory "chips” called EPROMS; and 3 a tutorial guidebook call A

The Epson HX-20 notebook computer is a general purpose mass marketed, battery powered, four and
three quarters pound, laptop computer. The special Trine computer program, permanently stored in

five computer memory chips, tums the Epson HX-20 g .ral purpose computer into a dedicated
writing, conversation, and computer az~=ss aid. The guidebook is a 327 page structured tutorial

using positive multimode presentations and produced effectively in very low volume using desktop
publishing techniques:
Thie Triné System was placed with 13 users and 6 consultants for field testing. Information about use

of the guidebook and Trine System was collected over a2 month period. Results indicated that the

Trinie System can be leamed effectively from the guidebook and that it can meet the basic

communication and writing needs of persons in educational settings:

Three marketing plans were considered: 1) open distribution, 2) exclusive distribution, and 3)

nonexclusive distribution. The open distribution plan provides the software at cost and allows
anyone to copy the program and give it to someone else. The exclusive distribution model would
give a single organization the exclusive rights to the system. A nonexclusive plan would give a

limited number of organizations the right to prodiice and sell the system.

The nonexclusive plan was used in the actual transfer of the Trine System to commercial Companics.
The Trine System is now being marketed through two compariies, Adaptive Communication
Systems, Inc. in Corzopolis, PA, and Words+, Inc. in Sunnyvale, CA. It became commercially

available from Words+; Inc. in December, 1985 and from Adaptive Communication Systems, Inc. in
March, 1986. The Trine contract produced software and guidebook cost about $400 of the $2495
cast of the complete system. This is 16% of total cost. As of April, 1986 Wordss+, Inc. has sold 8

complete Trine Systems to people in 6 different states and Adaptive Communication Systems, Inc.
has sold 10 compleie Trine Systems.
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ReauiremenTs, TARGETED NEEDS, AND GOALS OF THE
TrINE PRroJecT:
Requirements of the RFP That Initiated the Trine Project: The electronic writing,

conversation, and computer access aid project was the result of contract number 300-83-0267 with
the U. S. Dept. of Educatio, Office of Special Education Programs. This project was subsequently
renamed the Trine project.

Contract 300-83-0267 was the result of a proposai submitted by the University of Wisconsin-
Madison Trace Center in response to an RFP titled Technology Compensatory Activities niiiber 83-
083. The Technology Compensatory Activities RFP had three ‘main requirements. First, RFP 83-

083, required the contractor to "create a technology based aid to education which solves or minimizes

a significant problem encountered in education of a handicapped child."1 Second, RFP 83-083

specified that "the contractor will develop no component which contributes more then 10 percent to
the total cost of the device .. ."1 Third, the RFP 83-083 emphasized the importance of marketing the

aid system by requiring a marketing plan and the involvement of potential manufacturers in the

development process.

RFP 83-083 required the contractor o identify those situations where a major educational barrier was

almost being addressed with existing technology, except that minor but crucial pieces were missing,
The contractor was to create a "technology based aid"1 that met the need identified. RFP 83-083

defined technology based as "a domain which includes microcomputer, electronics, optics, television,
laser, holography; and other recent developments of the kind which may be contribiitory to

developing electronic prosthetics for the handicapped."1 it envisioned that contractors would create

the compensatory aids by "assembling; packaging, and customizing electronic components now

marketed to support the microcomputer industry” 1. RFP 83-083 was designed to provide the funding
necessary to bring those existing components together into "marketable; affordable; portable, and
useful devices for the tarpeted leamers.”1

RFP 83-083 also required that "the contractor will devélop no component which contributes more

then 10 percent to the total cost of the device . . "] Furthermore, the entire specification,
development, and testing period was to take no more than eighteen mionths to complete. Rather than
looking for research or development efforts, the RFP 83-083 sought to support efforts which

integrated and collated existing concepts and componerits inito a compensatory aid that could be
marketed immediately.

In addition, RFP 83-083 required that “The contractor shall provide a marketing plait as part of the

final report of this contract.”] It further required that “The contractor shall demonistrats the id i
typical potential suppliers of production models of the aid:"] These and other requiremerits

emphasized the importance of creating an immediately marketable compensatory aid and providing a
way to immediately transfer it to a manufacturer for distribution.

Needs Identified by the Trine Project: The Trine project identified and addressed three

significant needs in the education of children with disabilities: 1) the need for an alternate writing
system for children physically unable to write, 2) the need for communication for children unable to
speak; and 3) the need for children unable to operate an ordinary computer keyboard to access the

computers used in school for regular activities .

Writing Needs: Probably the single most overlooked educational need of children with physical
disabilities is the need for an effective mechanism for writing: No one would consider sending an

ordinary child through fourteen years of school without a pencit and paper or any other means for
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writing. It is doubtful that such a child would receive anything like an adequate education or be abie

to integrate the lessons presented if he or she did not do the written exercises, homework; or

nt work as part of the educational program. It is difficult to imagine leamning to organize

one’s thoughts without ever writing down or manipulating those thoughits on paper. Such a child
would be left in the position of passily observing the educational process withoiit being ablé to
carry out the activities necessary to assimilate the information being presented.,

A large number of children with physical disabilities are unable to use a standard pencil and paper. If

these children are to be able to have any chance of really benefiting from their educational program,

itis essential that they be provided with some type of "pencil and paper” equivalent. Further, this
alternate pencit and paper must be able to go along with the child and fulfill the same functions as the
normal pencil and does for the ordinary person. This includes the ability to take notes, do
independent work both in school and at home=, carry out mathematic.zl manipulations; organize

thoughts, complete assignments, etc:

A standard electric typewriter cannot meet these needs. An ordinary child would find it difficul or

impossible to throw away a pencil and paper and survive solely on an electric typewriter. The
physical and mental manipulations required to take notes, carry out mathemarizal operations, and do
regular schoolwork, would be extremely difficult and frustrating: Nor could a single typewriter or
writing system shared by a number of children with disabilities meet the writing needs of these
children, any more than a pericil or two shared among a class of ordinary children would tieet their

writing needs;

Thius; in order to provide a child with physical disabilities with 4 reasonablé chance for education or

employment, it is essential that he or she be provided with an alternate pencil and paper, a personal |
means for writing. This alternate pencil and paper must be portable and unobtrusive so that it can be

kept with the child while she or he moves within the school, work, and home environments, It is also
important that these alternate "pencils” be provided to the child at the same time that the ordinary

child is provided with pencil and paper. Finally, it is important that the alternate pencil and paper
allow the child to write at something which approaches the writing rate of the ordinary child. A child
who writes five to ten times slower than ordinary students will be unable to keep up with regular

work. One day’s work every week or two is unacceptable in education or employment. Thus, it is
very important that the alternate pencil and paper be as fast as possible:

Communication Needs: Altiough not the direct focus of this project, a subset of the population of

children who are physically unable to write are children who are also unable to communicate vocally.,
Any electronic aid for writing can also be used as a means for "vocal” communication: By attaching
a commercially available voice synthesizer o the writing system and providing the proper driver

routines, it is possible to use the writing system as a portable conversation aid as well, As a result.
the provision of a good writing and computer access system can also greatly facilitate the
Comnitinication and interaction problems faced by those people who are otherwise unablé to
communicate vocally. In fact, if carefully implemented, such a system can equal or surpass the

effectiveness of many of the conversation only aids. However, it should be rioted that this type of

system would not be superior to the existing non-vocal communication aids for all people.

Computer Access Needs: Accessing a general purpose computer is a need which fhay fiot be

obvious for those 6F us who came through an educational system without compiiters and whose work
places are untouchied or barely touched by computers today. However, the use of computers in both

education and employment is increasing at a rapid rate; and it is doubtfui that many children will be

able to make it through school if they are uinable to access or use computers.

The key is to provide a way for a child who is unable to operat the ordinary keyboard to operate the

general purpose computer running regular progranis written for ordinary users. It is not sufficient to

find one or several computer programs which can be operated by a person with severe physical
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disabilities. First, only a small fraction of the types of regular programs available are also available

with the modifications necessary to make them usable by people with physical disabilities. Second,
as cor jputers and computer programs become a part of the regular education curricula, it will be
essential that children with physical disabilities by able to use the same educational programs as their
Classmates in order for them to participate normally. For chiidren with physical disabilities to be

limited to specially modified programs \vould be similar to trying to have a few ordinary children out

of a r~gular class use a textbook that is completely different from (and usually greatly inferior to) that
used by the other mesnbers of the class.

Thus, children with physical disabilities who are unable to use the ordinary keyboard (such as two

handed operations like typing a shift key in conjunction with another key) need to be provided with
some other access system. This system must allow them to operate the same computers used by the

ordinary children in the classroom. It must work with all the regular software programis without

requiring modifications:

Goals of the Trine Project: The Trine project had three primary objectives. The goais of the
Trine project were:

1) To develop and make available a low cost, portable; writing and computer access aid
using existing technology

function

3) To develop and make available a tutorial manual for the aid system that allows naive users

to learn and use the system effectively withoat expert help:

The Trace Center’s goal was to develop a writing, computer access, and communication aid to meet

the needs identified above. At the time the Trine project was conceived there were no systems that

adequately met these needs. The need for portability was seen as especially important since many of
the children with writing disabilities are ambulatory and need o carry their alternate writing aid from
class to class. The recent development of very powerful, very portable; and relatively inexpensive

general purpose computers made siich an aid systém practical for the first time. The afforcability of
these new computers was a significant factor sirice many parenits, schiool systems; and other support
agencies have great difficulty finding the funds necessary to provide aid systems to children with
disabilities: Thus; two major goals of the Trine project were to develop a system that was as

affordable and as portable as possible.

Another major goal set by the Trace Center for the Trine project was to integrate the three fufictiors,

writing, computer access, and communication into a single aid. Since a child needs to interrupt
writing wark to answer questions; and needs to interrupt computer access work o answer giiestions
the Trace Center felt that it was very important to design tie Trine System so that all three furiction

were always available and to make it possible to suspend one kind of activity wizhout loosing work
whiie doing something else.

A third major goal of the Trine project was to develop a tutorial manual for the aid system that allows

naive users to leam and use the system effectively. Other technical aid systems have been observed
to be underutilized because users are unable to learn from the documentation provided and are unable
to get the expert help they need locally. Many users can’t get expert help locally because they are in
less populated areas and the manufacturer who has nio local éxpert. The Trace Center felt that by
providing a very effective manual that many of these problems ccald be mitigated and the aid system

would help more people more effectively.

@FINAL1.DOC 8 7288



Trace Center Trine Project Final Report

DescripTion oF THE ProbucTs oF THE TRINE PRoJeCT:
31 General Description of the Completed Trine System: Thers are three basic parts of the

q: |

completed Trine System, the Epson “IX-20 notebook computer, a special Trine computer program
permanently stored in five computer memiory chips, and a titorial guidebook called A Journeyer’s
manently stored in five

The Epson HX-20 notebook computer is 3 general purpose, mass marketed, battery powered,

portable computer. It wat chosen because it has a good kéyﬁoird; a functional ccreen, a built-in

printer, a built-in microcassette for storing information, and it is relatively inexpensive.

The special Trine Computer program tums the Epson HX-20 general purpose computer intoa

dedicated writing, conversativn, and computer access aid. The program was developed as part of this
contract by the Trace Center. The Trine System program is stored on computer memory chips that

are plugged into sockets inside the Epson Cofriputer.

The tutoriai guidebook is the third major component of the Trine System. It was designedand
written in conjunction with the Trine computer program in order to assure that the Trine System was
as easy to leam and use as possible. The guidebook is desigried to make it possible for a person with

average intelligence and no computer experierce to leam the Trine System without the help from an

32 Description of the Completed Trine Hardware System: The heart of the Trinie Sys.sm

is the Epson HX-20 notebook computer. This is a four and three quarters pound 8.5" x 14.5" x 1.75"

battery powered, portable, laptop computer. Itis mass marketed by Epson America, In=. for abotit
$800.

The Epson HX-20 has a buiit-in full sized 68 key keyboard, a built-in 4 line by 20 character display;

a built-in 24 column printer, and a built-in 50k cassette tape storage unit. [t also has a built-in RS-
232-C serial port that can be connected to an external printer, an external speech synthesizer; or a

keyboard emuiting interface for accessing a general purpose Computer running regular software.

Thie Trine System assigns special fanctions to 26 of che 68 keys on the Epson HX-20 keyboard.

Special key labels for these 26 keys make the functions easier to use. A special Trinie System quick
refere.ice chart also fits on the Epson TX-20 expansion unit. This chart shows the key combinations

that produce 29 of the Trine System functions. Special moisture guards are availatle to protect the
keyboard from dirt and saliva.

The Trine System program is designed to work with theee main speech syn‘hesizers. It works with

the Adaptive Communicazion Systems, Inc. SpeechPac which is a spezch synthesizer built into the
standard Epson HX-20 expansion unit. The Trine System software also works with RS-232-C
speech synthesizers like the Portable Voice from Words+, Inc. and the Dectalk from Digital

Equipmeut Co. Both the SpeechPac and the Portable Voice make the Trine System a portable speech
output aid system.

Thie Trine Systeim is designed to access general purpose computers running regular software tiroiigh
standard keyboard emulating interfaces. These interfaces connect to the Trine System through the

- Epson computer’s RS-232-C port. There are standara cables available from Epsor to make this
connection.

3.3  Description of the Completed Trine Software §ystgn37 ‘The Trine System software is a
sophisticated program written in the Forth language for compactness and speed. The 40k of object
code is stored permanently on 5 EPROM computer meraory chips for reliability, ease of use; and

marketability. This approach also frees up the computer’s regular memor making more available to
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store the user’s work. The software makes use of all the resources of th:z Epson HX-20, including the

built-in printer, screen, tape drive; and serial port.
Thie Trine System software is designed to be easy io use by beginners while providing flexibility for
more advanced users. It uses menus and dedicated keys for most functions. It has 143 different
menus and there are about 33 furictions on dedicated keys including 22 editing functions.

[CTRL] key, and the [QKY] key once causes them to be autsmatically hield dowm while the next key
iﬁsftyped:ﬁ_w 7§y7pushmg' them twice in a row they can be locked on. Pushing them one more time

releases them.

The Trine System offers six different writing workspaces, a conversation workspace, and a keyboard

emulating interface workspace. These are always active and retain any work evei when the
computer is turned off. The workspaces have full screen editing with a complete set of editing
functions including copying blocks of text. In a fourth area called the toolbox users can easily add or

change abbreviations. Users can move into another workspace instantly at any time by pressing a
single key without disturbing anything in the current workspace.

Each of the six writing workspz.~es hoids 55 Lines of text 20 characters long. Material writien into
these workspaces is retained even when the Epson is turned off. The different writing workspaces
allow children to organize there work. They can do things like keeping notes from different classes

together. They can also move freely between these workspices by pressing a single key. The

workspaces can also be linked together for longer documents.

The Trine System has a two mode abbreviation expansion system called QuicKey. This versatile

system can be set up to implement all known abbreviation/exparsion schemes. QuicKey can store
about 400 twelve character user programmable expansions. With QuicKey any characters can be

used in the abbreviation and the expansion. The expansion can have as many as 256 characiers,

The Epson HX-20’s built in cassette drive is programmed to store the user’s abbreviations as well as
up to 18 workspaces of writing. The writing workspaces can be saved onto microcassette tapes that

are organized irito three different volumies on each tape. Each page and volume can be given a name
by the user to help them find their wotk. By using different tapes the user can store an unlimited

amount of material.

The Trine System software works with the built-in printer or an external printer. It can work with an

intemal or an external speech synthesizer. The program allows the user to change settings like the

margins on the external printer and pitch on the speech synthesizer.

Almost all program parameters are user settable. There is an area in the Toolbox called the Adjustor

which contain menus for changing settings to suite a particular user. In addition, the Trine System
"goes to sleep” io conserve power if nothing is done for more than 10 minutes. Pushing the
[WAKEUP)] key returns the Trine System to the active state.

Description of the Completed Trine Tutorial Manua! System: The Trine System
tutorial guidebook, A Journeyer’s Guide to the Trine System, is a tutorial manual included with the
ine System. The: primary goal of the guidebook was to create a prinited document as physically

accessible as possible that would allow a disabled user with normal intelligence, a sixth grade reading
level, anc: no computer or multifunction aid experiencs to leam the Trine System without expert help.
Secondarily, the guidebook was designed for small manufacturers to easily prodiice, maintain, and
update in printing runs of as few as 50 copies. To accomplish these goals three major approaches

were incorporated iiito the design: 1) structured documentation; 2) positive multimode presentations;
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and 3) deskiop publishing. We have included a copy of the A Joumeyer's Gui
with this report.
The Trine System guidebook is an 8" x 9" three ring binder with about 325 pages and 120

illustrations. There are six color coded major sections and 22 regular sections. The 22 regular

sections each have a matching colored tab. Important sections include a Table of Contents, a
Learning Tips section, a Troubleshooting section, a User Tips section, a Glossary; and an Index. The
page masters were designed and printed using desktop publishing techniques. The books were

printed using ordinary photo copiers:
The firs« major approach used in the creation of the Trine System guidebook is called striictured

documentation. Structured documentation evolved from the intense documentation and training.
requirements for computer software in companies lie IBM, Wang, and Digital Equipment Co. Its.
overriding goal is to make it possible to design, produce, and maintain effective documentation in the

most cost effective and time effective way. Structured documentation can be done successfully by
any size company. Structured documentation is:
2) structured in a top-down fashion

3) written using clear communication techniques

The second major approach used in the creation of the Trine System guidebook was to design, writs

typeset, print and assemble the guidebook in-house using a graphics based microcomputer system.

This has since come to be called desktop publishing. Because most small aid system companies print

100 or fewer manuals at a time, the cost to produce quality tutorial manuals using traditional =~
publishers and bookmaking techniques is prohibitive. Desktop publishing offers the possibility of

making and upgrading quality manuals in small quantities. The overall design and layout of the

guidebook was strongly ined by technical limitations of the computer system used.

The third major approach, iising a positive multimode presentation of key information, incorporates

new ideas about different cognitive learning styles to m..ce the book more effective for different
people. To communicate effectively to a wide variety of people; the guidebook presents the same
information in a variety of ways. In addition, information was always presented positively in the

logical sense. Negations were actively eliminated. _For example, rather than writing; "The power

switch doesn’t have to be turned off," we would write "You can leave the power switch on:"

In the Trine guidebook the same opic was presenied in up tofive diferent ways. Providing the
different presentations is relatively cheap when implemented with desk top publishing equipment.
The different presentations were:

1) asummary

2) straight text .

3) afollow along example S

4) arealistic illustration of the device in use including a facsimile of the computer screen
5) atabular instruction list.

It was found from interviews with the users and their families, teachers, »nd clinicians that each of

the five types of presentation was the primary information source for di'fer-nt people. The 15 people
interviewed were aimost evenly split for their primary information sou.ce between all five types of
presentation. From these interviews the Trace Center believes that th 2 positive multimode approach

was important to the effectiveness of the guidebook:

11
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Description of the Completed Trine beta test: The initial version of the boti: the Trine

System software and the Trine guidebook were field tested with typical users. The Trine Systeini was
placed with 13 users and 6 consultants. Information on how people were using it was collected over
a two month period. The goal of the beta test was to determine how well people learned the system

from the guidebook and how well the Trine System met their basic writing; computer access; and

communication needs in educational, vocational, and daily living situations.

On procedure of the beta test was designied to see if users and their support groups could 12am the

basics of the Trine Sysem rom the Trine guidebook without help from expers. 1fthis could be
shown then it would be likely that the cost to place and support the Trine System would be lower

than for systems that require personal training by experts.
Six users and their supporting families; teachers, and clinicians were given the Trine System ar.d the

Trine guidebook. They were told to learn the system on their own: The Trace Center gave theiti nio

direct support. After two weeks each of the six groups was brought in and the users were evaluated
on the basic use of the Trine System. They were also interviewed on how they had used the Trine

Guidebook and what they liked and didn’t like about the Trine System and Trine guidebook:
With regard to the effectiveness of the guidebook the beta test concluded that it allowed users to learn

the Trine System without expert support. The following is an excerpt from the Beta Test Repo

"After two weeks of using the Trine System without any direct training by the Trace Center,

subjects in Level 1 were asked to demonstrate basic functions of the aid. Five out of six of the
subjects were able to get into different workspaces, delete characters, lines, and pages, move
the cursor in all directions, insert words and print on the built-in printer. In the case of the one
subjéct who was not able to perform all these functions the father was able to demonstrate
them. The skill demonstrated by either the subjects themselves or their primary trainers
suggest that it is possible to learn the basic operation of the Trine System using the training
manual in conjunction with hands on exploration without external support or training. All
subjects in Levels 1 and 2 agreed that they were provided with sufficient information to Jearn
the basic functions of the Trine System and did not require any direct training: In addition,

three sqgj’e’cts had incorporated the system into their classes or daily environment withir two
weeks."

The beta test report also concluded "that the Trine System can meet the basic communication and

writing needs of a person in educational, vocational, and daily living situations."
"The three most satisfied subjects were all stidents - two in elementary school and oné in high

school. For these subjects, the system was quickly incorporated into their daily environment

and they relied heavily upon the Trine to fulfill their daily writing needs. An aid that can_

meet multiple writing assignments and move easily between classes is a prime candidate for

an educational environment. On subject in Sth grade was so excited with the new system that

he commented "college is gonna be a breeze!"2
For the comiplete beta test results see the Beta Test Report, attachment 6.1:

Trine Project Spinoff: The Trine project developed new techniques, approaches;and
information that can advance the communication aid field s a whole. The three highly integrated

functions, writing, computer access, and communication, the emphasis on portability; as well as the
new and powerful abbreviation expansion system distinguish the Trinie System from other aid

systems. These have been written about and discussed at several national conferences in the last two
and a half years.
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The special emphasis on beta testing and the development of an effective tutorial manual were also

niew to the communication aids field: The Trace Center made efforts o make key manufactirers and
developers aware of this work. At a September 1985 workshop attended by almost all the major
comiaunication aid system devalopers and manufacturers in North America; the Trace Center

, presented results of the guidebook beta test and encouraged developers to consider the Trine

: guidebook a3 a possible model to use for their own tutorial documentation : The resulfs of the beta
test of the Trine guidebook are also described in a paper titled The Design and Testing of a Tutorial

Manual That Allowed Users To Learn a Multifunction Aid System Without Expert Support to be
presented at the Ninth Annual Conference on Rehabilitation Engineering in Minneapolis; MN; June

21-26. A copy of this paper is inclided as attachrient 6.4.
The techniques used o develop and produce the Trine guidebook can be ised for other titorial

manuals and some of these techniques have already been adopted by communication aid companies
in addition to the two that were directly involved in marketing the Trine System. The Trace Center
has provided copies of the Trine guidebook and a summary of the techniques used to devel % it to
eight of the major communication aid system developers and manufacturers in North America,
Prentke Romich Company; the largest communication aid system manufacturer in the United States
and one of the reviewers of the Trine System and the Trine guidebook, has recenty made the
development of tutorial manuals a key part of its new product development process. Itis also

Inco ing the structured Jocumentation approach demonstrated in the Trine guidebook and has
already incorporated several other features of the Trine guidzbook in its new LIGHT TALKER aid
manual. As part of this spinoff process Prentke Romich Company asked the Trace Center to critique

this manual and a copy of the critique provided to the Company is included as attachment 6.5.

The Trine project has also focused the communication aid field’s atterition on thie need for electronic

writing aids. In the Trine beta test the Trace Center identified a population of children who need a
writing aid system and a computer access aid system but who don’t need an interactive
communication aid because they can already speak adequately. This need has been largely

overlooked by communication aid companies. Up to now these companies have focused mainly on

people who primarily need interactive communication: As a result of the Trine project both Words+;

Inc and Adaptive Communication Systems, Inc. have sold portable writing and computer access aid
systems without speech output and this is now a market they intend to address: In addition; another

major communication aid company ZYGO Industries, Inc. which reviewed the Trine System and
guidebook has recently released its first portable writing only aid system called the Zygo Notebook.

4. MARKETING THE TRINE SYSTEM:
41 The Three Marketing Approaches Considered: The Trace Center considered tree

different marketing approaches for the Trine System. The primary goals were to maxiniize the
availability of the Trine System and to maximize the likelihood that a user would get the support

necessary to effectively use the system. The three types of marketing strategies considered were:

2) exclusive distribution
3) nonexclusive distribution.

Open Distribution: In the open distribution approach the distributor sells the software at cost and
allows anyone to copy the program and give it to someone else. The cost will include some

consultation COSts to support answering questions about how to use the software. Only people who

purchased software from the distributc - could get their questions answered. People who get a copy
of the program would have to depen  the person they copied it from to support the software. The

Trace Center believes that most of sple copying and redistributing the software will probably
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be clinicians, who after they leam the answer to particular questions, will fiot fieed t Contact the
original distributor.
This method provides very low cost but is limited in its ability to make the system widely know, It

depends primarily on professional journals (one-time only) for describing the software and word of
mouth for advertising.

Another major problem with this approach is that people who prescribe aids tend only to purchase

systems they have seen.  With open distribution there would be no formal or defined method for this
type of demonstration. As a result many people may not prescribe the Trine System even if they

have heard about it, because they have not seen it in operation.
The open distribution method is only viable if clinicians /parents become familiar with computers or

have access to someone who is. In addition, the manuals or the the self documentation in the
program on the operation of the aid must be clear enough for a naive user to understand jt. Even if
the documentation were good, the Trace Center feels it is unlikely that clinicians unfamiliar with

computers would feel comfortable getting the computer and the program separatel y.

Exclusive Distribution: The exclusive distribution approach would give a single organization e

exclusive rights to the software. The primary advantage is that the organization would be willing to
invest in marketing the product because that investment would pay back exclusively o itself,
Another major advantage is that the distributing organization is likely to provide a completely

integrated system with installed programs, all the necessary hardware; and documentation-
This investment in marketing would make it miore likely that clinicians and potential users could get

demonstrations of the system from people trairied i its use. The demonstration would serve 2s

- means to show the clinicians how to use the System and inform them on the application which Trine
" System can be used. ’ :

Exclusive distribution would provide more advertising than open distribution bit that would also.
increase the price of the system. The system would also be dependent on only one distributor and

this distributor may not be able o easily support a wide geographical area. This type of agreement
may also restrict the availability of the source code for modification or replication on other machines

and thus slow the potential improvements possible with newer more powerful computers.

Nonexclusive Distribution: A nonexclusive approach for distribution would give a nonexclusive

distribution license to any organization or person who could demonstrate the ability to supply
complete systems and support for the software. The license would allow the distributor to sell and
modify the software without any royalty fees. There would be a license fee that would cover
consultation/training time with the Trace Center. Copies of the source code would also be provided to
allow the licensees to modify and sell their own versions. The licensees would set up their own

prices and support systems.:

With this approach clinics could be licensed distributors of the id system. This would allow clinics
who prescribe electronic aids and understand the operation of the aid to distribiite the aid & théir owri

clients at lower cost. These clinics would not have to support advertising or middlemien costs.

The primary disadvartage of this system is that the larger established manufacturers are less likely to

become involved. They might feel that an already small market divided up between several
supplying organizations would be too small to produce any return on the investment required to

support another product. They might also feel that their more extensive advertising and dealer
support would disproportionately aid their smaller competitors.
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42  Actual Commercial Transfer Process: A modificd fori of the nonexclusive marketing

approach was used in the actual transfer of the Trine System to commercial companies. The Trace
Center contacted major communication aid system manufactirers and asked them if they were
interested in either exclusive marketing or nonexclusive marketing. One company said it might be

interested in exclusive marketing and two companies said that they were interested in a nonexclusive
marketing approach.

The Trace Center dixcided to market the Trine System through the two companies willing to ise the

nonexclusive approach. The companies were Adaptive Communication Systems, Inc. in Coraopolis,
PA, and Words+, Iic. in Sunnyvale, CA._ Rather than create a formal license agreement the Trace
Center provided the software on EPROM microchips which are difficult to copy casually. Rather
than charge a license fee to cover support costs the Trace Center has provided support for the two

companies under its commercial facilitation project. Reasons for selecting this approach included:

1) Both companies were already producing aid systems that used the Epson HX-20 50 it was

felt that they would be well able to support the Trine System.
2) Both companies indicated a willingness to improve and add features to the Trine System:

3) Both companies sell nationally but one is centered in the East and the other is céntered in
the West so it was felt that the Trine System would get good exposure throughout the

4) Both companies already had portable speech synthesizers that could be used with the
Trine System. .

Both of these companies were involved ealy enough in the development process of the Trine System

to provide criticism and suggestions. They agreed that the best way io effectively license the Trine

System was to put the program permanently on computer memory chips that are relatively difficult to

copy. This was done and then master chips were provided to thie companies to produce the Trine

Systems for sale;

The Trine System guidebook was another major part of the Trine System provided to the two

manufacturers. The Trace Center needed to produce 50 copies of the guidebook to support the beta
test users and to support the dissemination of ideas generated by the Trine project. ACS, Iiic., and
Words+, Inc. asked if they could pay the Trace Center to produce an additional S0 copies of thie
guidebook for each company. These copies are being used for the initial sales. The Trace Center
agreed to do this because it would allow the Trine System to become commercially available about
six months sooner. The Trace Cefiter also found out that producing 150 guidebooks rather than 50

was cheaper per book for the materials and printing costs.
As part of the commercial transfer process ACS, Inc. and Words+, Inc. were éach sent:

A set of five master computer memory chips containing the program

A master for the special Trine System key labels
A master for the Trine System quick reference chart
50 copies of the Trine System guidebook

A set of 327 paper masters for the guidebook

A set of 10 computer disks containing the efectronic masters for the guidebook.

L AR 2K 2 NI N

43  Present Commercial Status: The Trine System became commercially available from

Words+; Inc. in December, 1985 and from Adaptive Communication Systems, inc. in March, 1986.

15
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As of May, 1986 Werds+, Inc. sells a complete system mcludmg Epson HX-20 and the Portable
Voice speech synthesizer for $2495. There is a one year warranty. At this time Words+ has sold 8

complete Trine Systems to people in 6 different states. A ¢ copy of their initial Trine System product

announcement is included as Atachment 6.2,

As of May, 1986 Adaptive Communication Systems, Inc. sells the Trine SpeechPac syster fror

$2495. This system has a speech synthesizer built into the Epson expansion unit. There is a one year

warranty. At this time Adaptive Communication Systems, Inc; has sold 10 complete Trize Systems.

A copy of their initial Trine System product announcement is included as Attachment 6.3;

At this timie both companies are just begmmn ng marketing efforts and expect sales to increase: Each

company has ir.vested several thousand dollars in 100 guidebooks, 100 extra sets of tabs, and 200

sets of special key labels. The initial sales bave been typical for successfal communication aid
systems.

Accurdmg to the Words+, Inc and Adaphve Cdiiiiiiiiiiii:é’tidﬁ Systems, Inc the netml cost of the
components of the Trine System provided by the Trace Center constitute about $400 of the $2495

pm:e. This is 16% of the final cost of a Trine System and even though the manufacturers set their

prices independently, based on current market conditions, this compares favorably with the original
goal of 10%.

16
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INTRODUCTION

I. Overview of the Trine System Aid

The Electronic Writing, Conversation and Computer Access Aid (EWCCAA)

ts a communication device developed on the Epson HX-20 portable computer
for people with severe motor control disorders affecting their ability to
speak; write; or access standard keyboards. This includes persons with
cerebral palsy, paralysis, weakness due to muscle diseases, or other
physical disabilities. A user of this aid must be able to or have the

future potential to spell;

The aid has been renamed the Trine System to emphasize the three

primary functions: comversatfon, writing, and access to standard computer

systems. A bullt-in or external speech synthesizer can provide voiced
output for "talking"”. Single words and phrases can be retrieved in order
to increase the communication rate by reducing the time needed for

spelling. The LCD display and printer provides an "electronic” piece of

paper for the user to see text as it is entered. Spectal software
increases the efficiency of completing and organizing written work: The

worksheet provides an individual with a "pencil and paper"” for entering and

editing text. The notebook function allows an individual to store and
retrieve the worksheet pages in an organized fashion on the cassette tape:

The notebook is similar in concept to a folder used to hold papers for
different topics and subject areas. The last function of the aid is access

to other computer systems. Keyboard emulating software provides an
interface to other computer systems. This allows an individual to operate

any standard computer that has an RS-232 standardized keyboard emulator and

run commercial software using the Trine System:
_There are three main parts of the Trine software: input interface,

The input interface allows the user to control the atd using his/her

most optimal physical capabilities. The built-in keyboard on the Epson HX-
20 portable computer has been modified so that it functions as a single
finger keyboard. This eliminates the need for two keys to be held down

simultaneously, which is often required with standard keyboards to generate

shifted and control characters. The single finger keyboard only requires
the user to first touch the modifying key (control, shift, alt) and then
the standard key (A-Z, 0-9) to generate such characters. The Trine
software was designed so that other input interfaces such as special
external keyboards and Morse Code can be easily implemented by the
distribitors of the system.

_ Acceleration routines increase the effective selection rate of the

user by decreasing the number of selectlons or keystrokes to communicate an
idea or message. The acceleration technique used with the Trir~ System is
"QuicKey” which generates abbreviation expansions. "QuicKey" cc srts

a sequence of characters to another sequernce of characters. For ~ample;
"dfn" can be assigned to represent the word "definition ". Ever; ‘me "dfn"
1s entered in the autoexpansion mode, it will immediately be conver: d to
"definition ". The number of keystrokes needed is reduced froy 10 to 3.
Each dbbreviation and expansion is completely programmable by the user to

meet his/her specific language needs and capabilities;



Several output functions will be available. Speech output can be

provided by speech synthesizers. Other options will include a printer

hookup, the notebook, the worksheet, and output to a second computer.

' In summary, the Trine System provides individuals with physical

disabilities a tool which allows them to take notes in classes, complete
written work, perform math functions, and converse with voiced output at an
accelerated rate. It also allows them access to other computer systems so
that they can use standard software available to the general public. Most

importantly, an individual is able to easily switch between these functions
by operatirig the Trine System using his/her optimal input mode.

II. Statement of the Purpose

This final beta test report will review the objectives and procedures

submitted in the original proposal and highlight the findings from the two

- month field test period. A discussion following the results will provide
suggestions for using the Trine System, suggestions for improving the -
system;_and suggestions for providing support for the system: A critique of

the field test procedures will also be included:

_ __ The objectives of the Trine project as defined at the onset were the
following: 1) to design a low-cost portable communication aid using
existing technology, 2) to provide writing, conversation; and computer
access in a single integrated aid; and 3) to provide documentation to allow
naive users to assemble, use and apply the system. Careful testing of the

Trine System was needed in order to determine its effectiveness in meeting
these goals and to ensure its future effectiveness as an augmentative

communication aid.

Field testing of the Trine System was the final phase of the proje:t

prior to marketing:. The aid was placed with individuals in a variety of
environments. These individuals, their families, teachers, therapists and
professionals evaluated the system for its ability to achieve each of its
goals and provided suggestions for future modifications. The overall
objective of the beta testing was to answer the following question:

_ Will the Trine System help meet the basic communication and writing

needs of a person in educational,; vocational and daily living situations?
REVIEW OF METHODS

I. Subject Description

Information was collected from three major sources:

1. six children and adults usirg the Trine System within Wisconsin
(Level 1)
independent research and clinical centers
(Lavel 2)

.




3. six consultaits from major research centers; clinics, and
mam-facturers

(Level 3)

) Subjects in Levels 1 and 2 were placed with the Trine System for a two
month trial period: Information was collected from the clients, families,
. and professionals working with the clients. The six subjects in Level 1

provided the most comprehensive information since they were located in

close proximity to the Trace Center. The seven subjects in Level 2

provided more general, subjective feedback since they could not be observed
directly. They also provided valuable information on the feasibility of
mail order delivery. Level 3 consisted of six consultants who evaluated

the Trine System for one week periods and provided feedback on the
operation, human factors, and physical aspects of the aid. “Included in

this level were 4 manufacturers of augmentative communication aids:

All subjects in Levels 1 and 2 had access to an Epson HX-20 computer:

11 out of 13 subjects had previous experience with the computer and two
subjects were unfamiliar with the computer. However, the individual(s)
responsible for training the two naive users had previous exjperience with the
computer.

Figure 1 provides information on each subject in Levels 1 and 2.

_Weekly information was not collected from 5 of the 13 subjects: Three

of the subjects' computers needed major repairs during the beta test period
and were therefore unable to complete the full two months of testing. Two
subjects mailed in their questionnaires only occasionally. However,; as much

feedback as possible was collected from each of these subjects. Ten

subjects completed the final questionnaire even though not all had

completed a full two months;

II. Data Collection

A. Levels 1 and 2

The following specific data collection procedures were used by Levels

1 and 2 to assess the documentation; system specifications, communication

effectiveness/efficiency using this system; and overall satisfaction:

1. special software routines embedded in the program tracked the

overall usage of the aid by recording the frequency of utilization of each

of the major functions of the system. This automatic data recording
technique incresased the reliability of the study and decreasea the demands

and expectations placed on the subjects and individuals iu their

environments. The total amount of time and the number of times used were

recorded weekly for each of the following functions:
a. Tracewriter
b. Tracetalker B
¢. Standard Keyboard Emulator
d. General Serial

In addition, the numbar of times each abbreviation was used was recorded.




2. Questionnaires provtded quancicacive and qualicacive informacion

about the functioning and relative usefulness of the different capabilities

of the aid: Subjects and individuals involved with the training process

were asked to rate various features of the aid, record all problems

encountered, and provide critical feedback: The following questionnaires
are iucluded in Appendices A through F:

a. prescreening questionnaire

b. preevaluation questionnaire

c. weekly checklist of functions _

d. alternate w-~ek applicacion performance quescionnaire

e. waekly problem log

f. postevaluation questionnaire

3. Phone interviews were conducted weekly to determine the specific

nature of problems recorded on the daily log and to allow subjécts to

provide feedback and suggestions about various features of the aid.

4. Direct observations of subjects in Level 1 were made during

a 2 wcek and fina] evaluacion in order to provide additional information

SubjeCCS in Level 1 _were not given any direct training during the
firsc two weeks of the field test. Upon installation of the Trine
software, it was explained to the subjects that no support would be
provided during the first two weeks in order to help evaluate the

fersibility of mail order delivery.

At the end of the second week, subjects in Level 1 were tested at the

Trace Center to determine the degree to which they were able to master the

basic operation of the system independently. The evaluation included a

discussion of problems encountered, initial impressions, a questionnaire

designed to evaluate the manual; and a demonstration of use of the aid:

The demonstration involved copyiﬁg and editing a short paragraph and

a timed comparison of copying sencences using abbreviation expansion and

Subjeccs in Level 1 returned to the Trace Center at the end of the two
month period for a final evaluation. This evaluation followed the same
format as the two-week evaluation.

B. ZLevel 3

The consultants in Level 3 evaluated the Trine System for one week.

A general feedback questionnaire and marketing questionnaire were

completed. These are included in Appendices G and H.

III. Results of Beta Testing

The results that will be reported are based upon the information

collected from the 13 subjects and 6 consultants: As discussed previously
only eight subjects completed the full two month beta test period:
Feedback provided by the other five subjects who participated to a lesser
extent has been included when appropriate. Much of the information was
collected through the final questionnaire. Ten subjects who had used the



Trine System for varying lengths of time coipleted and retiurned the
questionnaire:

A. Feasibility of Mail Order Delivery

After the Trine System had been placed; subjects were asked to learn

the systém using the manual alone during the first two weeks and to call
the Trace Center for emergencies only. Several subjects did call the first
week after experiencing a major system failure which resulted in the inability to

use the system. In these cases, the subject was told to refer to the
manual for a solution. No informationi oni which sections to consult was

provided: In all cases, subjects were able to locate instructions for

resetting the system without specific directions.

After two weeks of using the Trine System without any direct training

by the Trace Center, subjects in Level 1 were asked to demonstrate basic

functions of the aid. Five out of six subjects were able to get into

different workspaces, delete characters, lines and pages, move the cursor

in all directions; insert words and print on the built-in printer. In the
case of the one subject who was not able to perform all these functions,
the father was able to demonstrate them. The skills demonstrated by either
the subjects themselves or their primary trainers suggest that it is

possible to learn the basic operations of the Trine System using the
training manual in conjunction with hands on exploration without external
support or training. All subjects in Levels 1 and 2 agreed that they were

provided with sufficient information to learn the basic functions of the
Trine System and did not require any direct training. In addition, three
subjects had incorporated the system into their classes or daily

environment within two weeks. These findings support the marketing
strategy of mail order delivery.
Of the subjects who completed the final questionnaire, 40% rated the

effectiveness of the manual in training to use the aid as a 3 on a 4 point
scale. Forty percent of the subjects rated the manual a 4 and only 20%
rated the manual a 2. In addition; none of the subjects responded that
they would have liked on going training sessions. Forty percent did

indicate that they would have liked a follow-up training session and 20%
would have liked an initial training session. Other suggestions for
improving learning of the system were more frequent phone calls; more

exercises In the manual, and troubleshooting charts.

One complicating factor must be noted. All subjects or the -
individual(s) responsible for their training had previous experience with

the Epson HX-20. Therefore, success of mail order delivery to naive users
cannot be determined from the results of the present field test.

B. Learning Methods

No general patterns for learning to use the system appeared. Each

subject and the individual(s) working with them developed unique styles for
learning new functions. These styles include exploring functions directly
on the keyboard, reading the text in the manual, following the numbered
directions in the manual, trying the examples provided; and referring to the
graphics in the manual. All subjects did agree, however, that the tabs

separating different topics were very helpful.
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Ninety percent of the subjects used the stickers on the keyboard that

were provided with the first 39 abbreviations. Sixty percent felt these
were very helpful; 30% responded that they were somewhat helpful and one

subject did not use the stickers:

On the other hand, 708 of the subjects did mot use the cardboard

keyboard reference chart that was provided with the first 39 abbreviations.

Both subjects that did use the reference card responded that it was
somewhat helpful.

The exercises in the Suggested Uses section of the manual were used by

90% of the subjects. Sixty percent felt they were somewhat helpful and 30%

rated the exercises as very helpful.

When subjects were asked what strategies helped them learn their
abbreviations, most responded that using them frequently was the most
important factor. It was also recommended that a user get help to layout a

Plan for all the words and phrases to be used before entering them. One
subject organized the vocabulary categorically rather than alphabetically.
The following are examples from his vocabulary list:

_2 = Places 9 = Greeting

B2 = Bank - , H9 = Hello

M2 = Madison Area Technical College : T9 = Thank You
One subject assigned letters and numbers that were in close proximity to
each other in order to reduce the distance i e had to travel to type an )
abbreviation. Most subjects felt it was he .ul to choose abbreviations
with letters that were contained in the ex . led word and several subjects
printed the abbreviations on cards and taped them to their wheelchairs or

inside covers of the Epson case:

C. Technical Aspects of aid

1. Abbreviations
The software has the capacity to store 10,000 bytes of memory for

abbreviations. Each abbreviation uses bytes according to the following
formula:

For example; if the abbreviativnm for "definition" was "defn", 19 bytes of

memory would be used (5+4+10).

. Based upon this formula, it is impossible to determine an exact number
of abbreviations that may be stored. As a guide, it is possible to store

about 700 5-6 letter words with 2-3 letter abbreviatioriis.

_ None of the subjects filled the abbreviation storage to its capacity

during the two month test period: The number of abbreviaticns that had
been entered by subjects ranged from 0 to 124; Most of the subjects had

added between 40 and 95 abbreviations and were using more than 75% of these.
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2. Charging

It was necessary to charge the batteries of the Trine System more ~

frequently than previously needed for the Epson HX-20 because the nsleep”
mode required more battery power than turning the machine off with the main

power switch:

Three subjects used the "sleep” mode during the day and turned the
system off at night. They charged the batteries 2-4 times per week. The -
subjects who were able to use the on/off switch charged the batteries 1-2
times per week. None of the subjects were able to use the system for &

full 20 hours as suggested in the Epson Users Manual.

Initially, subjects waited for the CHARGE BATTERY message to flash on

the screen before charging the batteries. However, it seemed that the
system crashed more frequently when the batteries were low. It was
recommended that the subjects establish a routine for charging the

batteries, such as every other day, in order to try to avoid system

crashes.
3. Software Failures
Two general patterns of software failures were reported:

a) rolling garbage - sequences of control and letter characters

£i111 up the workspace and begin to scroll

b) frozen screen - characters and commands canriot be entered
into any area of the system
__During the first phase of the beta test, most subjects experienced one

of these software failures approximately once each week: The problem could
be fixed by doing a system reset using the system reset command in the
Toolbox in conjunction with the Reset button on the side of the atd: The
system would then come back up and running. Subsequent to the beta test,

several bugs were found in the software and were repaired;

Other idiosyncratic crashes alsoc occurred occasionally. One subject
reported that the workspaces would automatically fill up with blank
information and the WORKSPACE FULL warning would flash. In this case,

deleting the workspace pages solved the problem.

Two subjects using the Speechpac by ACS experilenced a slowing down of

the system. It took several seconds to switch between the Tracetalker and
the Tracewriter. One subject had dropped the computer prior to the o
problem. In botk cases, taking out the EPROMS and reinstalling them solved

the problem:

4. Hardware problems

During the two months of field testing the following hardware problems
occurred:

-1 broken cassette drive

-3 mother boards malfunctioning =

-1 keyboard malfunctioning intermittently




Problems with 2 of the mother boards were precipitated by dropping the

computer. Symptoms included the slow rate of switching between functions
as described earlier, malfunctioning tape drives that worked well when
placed on other units, broken internal clock, distorted-speech; or
inability to speak specific letter combirations.

In addition, several consultants and subjects commented on the small

size of the screen display.
5. Software problems and future suggestions

Mcst of the major problems with the software were corrected during the

beta test period. In addition; the keyboard arrangement was modified based

upon feedback from the subjects. One subject using the Speechpac also

noted that the speech quality with the Trine software was not as good as
the original software. This should be explored further with Adaptive
Communication Systems. Several additions were also suggested by subjects.
These irnclude:

possible. 6urrent1y, it is only possible to link all six workspaces.

-Auditory feedback; such as a beep, when pressing a key should be
available.

-The line delete function should be avai®ible in the Title menu:

~The ability to save printer and other control/initialization strings

should be incorporated so that if the system crashes the initialization
strings are not lost.

-The ability to use abbreviations for initialization strings should be
added.

-An exceptions table should be available for Tracetalker.
-The size of the writing storage system should be increased.
6. Manual problems and suggestions

Overall, most subjects felt that the manual was well-organized and

easy to read and learn from: The most frequent complaint was that there

was too much repetition which often caused confusion. Omne consultant

suggested simplifying the introduction to the manual and numbering the
sections to reduce the confusion. Another consultant also felt that the
writing was juvenile and condescending at times.

‘A few individuals responsible for the training of a subject

itnstructions for "how to's" at the beginning of the manual woiuld be helpful

for people with limited time who needed to learn to use the system quickly.

Since the manual was incomplete during the time of beta testing, not

all sections of the manual could be tested: Consequently, the majority of




the feedback received suggested that more documiéntation was necessary.

Specifically, those subjects interfacing to external devices (printer,
keyboard emulator with 2nd computer) required much more individual phone
support since the manual did not cover these functions in detail. It is
anticipated that the phone support needed for future placements will

decrease now that these sections of the manual are completed.

_One addition to the manual that was frequently suggested was a section
on what to do if a problem vccurs. A troubleshooting chart has been added
to the final manual.

In addition, individual support was also required for abbreviation

selection and organization. Although the manual did supply lists of
suggested abbreviations and suggestions for choosing abbreviations; each
individual's word list varied. Therefore, help was provided to make the
individual organizations as effective as possible. It is urniclear whether
more information in the manual would solve this problem. One consultant
felt that users would need individual attention to help optimize )
abbreviation selection and organization: Perhaps a specific manual written
for speech pathologists and other trainers containing detailed information

on selecting, organizing and using abbreviations would be beneficial.
D. Satisfaction with the Trine System
1. Overall

Overall, 60% (6 subjects) of the subjects were satisfied with the

system, 30% (3 subjects) were very satisfied, and 108 (1 subject) were
unsatisfied. Ninety percent (9.subjects) liked the abbreviation-expansion

capability very much and one 1liked it. Seventy percent liked the System _

very much in comparison to their previous system, and 30% liked it a little

better than their previous system. Seventy percent received very positive
reactions from others, two subjects received positive reactions, and only

one subject received negative reactions: In the latter situation, one of

the school teachers did not want to accept the user's schoolwork on the
paper from the built-in printer. The Trine can also print on external
printers. All of the subjects responded that they would continue to use
the system at least half of the time, 30% felt they would use it most of
the time, and 50% said they would use it all of the time. Most of the
subjects said they used the system a littlé more than their previous

system, two subjects used it much more, and one subject used it a little
less.
2. Features Liked Best

Although each subject and consultant liked various functions of the

Trine System best; most of them noted the abbreviation-expansion
capability, the multiple workspaces, the ability to change between N

- workspaces or major function areas, and the ability to save work when the
computer is turned off. One subject who was previously unable to turn the
computer on and off especially liked the wake-up/sleep function. Other
features that were mentioned frequently were portability, versatility;
computer access, adjustability of hold and repeat time, and built-in
printing.
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3. Features Liked Least

a) Hardware:
____ One of the most frequent complaints was the reliability of the Epson
computer itself. Several subjects had malfunctioning Epsons and became

frustrated and reluctant to rely on technology. It is unclear why so many
problems arose during these two months. It is possible that the Trine
software taxed the computer to its maximum and used functions and memory
locations that had not been accessed by earlier software. The small sample
size and limited number of idiosyncratic problems were not sufficient to
test this hypothesis or determine the cause of some of the problems. Use

of the Epsons in the time since the beta test has not resulted in a similar
number of Epson problems.

__ The small display on the Epson HX-20 was also a frequent complaint.

It was difficult to adjust the display so that both the user and the
communication partners could see the text on screen. In addition; it could
not be used with visually impaired individuals.

_____Two of the subjects using the SpeechPac were also disappointed with the
quality of speech output: One subject was particularly discouraged that

the speech was highly unintelligible over the telephone.

One subject who was very weak did mot like the layout of ths keyboard.

It was difficult for him to reach the top row of cursor movement keys which
needed to be used frequently. This same individual also used many complex
functions of the keyboard emulator and had a strong need to use an escape

key which could only be used by entering a series of commands: In the
final version of the software the keyboard has been rearranged and an
escape key was added to accommodate these concerns.

Finally, some subjects did not like the frequency with which the

battery needed charging. One subject would not use the sleep/wakeup
function because it drained the battery faster than turning the system

completely of€f:
b) Software:

_ The most frequent criticism of the software was the number of software

failures during the beta test period. Some subjects became fearful of
losing their work and avoided using the system for important documents.
Repairs made to the software after the beta test subjects seems to have
mostly cleared up this problem. One very heavy user, who uses the Epson

for his daily work, has repnrted just one instance where he had a system
lock-up, which he solved by resetting the computer.

_Two Speechpac users felt that the quality of speech was poorer in tke

Trine System than in the original Lolec software and one Speechpac user feit
that an exceptions dictionary was crucial for improving pronunciation while

using correct spelling.

Several subjects disliked the volume of the attention key and

complained that it was too soft to call attention to anything. The

10
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attention key could be enabied to speak a phrase on a speech synthesizer to
correct this problem.

One consultant also added caution about the abbreviation-expansion

capabilities. Although it appears powerful on the surface, its inherent
limitations become apparent when a substantial number of words need to be

incorporated. Other consultants agreed that the abbreviation system was

complex and would probably require professional assistance to use it

effectively. No alternatives, however, were suggested for a keyboard bassd

aid such as th's.

E. Uses of the Trine System
1. Activities in which the system was most helpful

The Trine System was used most effectively in the following

situations by subjects in Levels 1 and 2:

-schoolwork (spelling, writing assignments)

-writing letters o , S
-supplementing speech when not understood or with unfamiiiar iisteners
-asking questions in class

-writing notes to self at work

-communicating iu the cemmunity

-portable text entry

-computer access

-partial participation in notetaking

-assignments in which legibility was important
-phone calls using the Dectalk : .

The consultants and manufacturers in Level 3 felt that the system

would be most useful in:

-educational settings =
-work settings with limited writing requirements, or

-work settings with additional computer support
-situations with multiple needs - )
-situations requiring portability and/or speech output
-portable notetaking
2. Activities in which the system was least useful
_ _The aid did not fulfill the fs>llowing needs for subjects in Levels 1
and 2:
-inability to keep up with ALL notetaking in classes B
-access to computer terminals that do not have serial output
-math calculations ) -
-activity worksheets such as crossword puzzles or word search
-text editing very slow with keyboard emulator (due to limitation of

keyboard emulator) ] . )
-inefficient access to second computer if have a targeted screen field

or extensive uge of function/control keys

-difficult to complete long writing ussignments that required

formatting
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-1imited workspace size for completing long written documents
-use of Speechpac over the phone
The meznufacturers and consultants felt that the system was not

appropriate for:

-individuals with low cognitive levels or confusion
-nonreaders or nonspellers

-individuals with poor wvision

-terminally 111 individuals with little motivation
:iﬁdiﬁidﬁalé ﬁith ﬁ6 Réybéatd skillé

ambulatogyiindividuals
-large writing assignments

3. Activities that were not previously possible

The foiiowing is a list of tasks, activities, or functions that

subjects were not able to accomplish prior to the Trine System:

-begin an assignment in class and finish it at home

-work on more than one subject or paper at one time
-use abbreviations .

-take some notes in class

-interrupt writing to say something quickly

-turn on the computer independently

Overall all of the beta test subjects were able to master the basic

operation of the Trine System within the two month period. This is

particularly useful information since our subjects covered a wide range of

disabilities and cognitive levels.

However, the ability to master the system is not synonymous with its

appropriateness for particular individuals. It became evident very early

that the most successful users of the system were those who had the

greatest need This is not a surprising finding, yet it must not be

For example, one adult with cerebral pa;sy with skills at
approximately a 3rd grade level was able to learn to operate the basic
functions of the system in a structured situation. He operated the system
based on memorization of where functions were located since the reading
level of the menus was too difficult for him. He activated the keyboard
using a single finger with a keyguard. Due to his severe physical

involvement, this means of accessing the keyboard was extremely slow for

him: He lived in an apartment with a full-time attendant worked at a

sheltered workshop, and received speech therapy sach day. He relied on his
own speech to communicate with all significant people in his life. He did

not enjoy interacting with other disabled individuals and did not have a

need to communicate with people in the community since his aide attended to

all his daily environment needs. Prior to receiving the Trine software,

he used his Epson HX-20 only when prompted:. This pattern of use continued
throughout the beta test period. Because he was a beta test subject,
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greater demands for using the aid were placed upon him by his

speech/language pathologist. However, he rarely used the system -
spontaneously. Although his typing speed did increase over the two month
period, the appropriateness of such a complex aid in light of his ilimited
needs remains questionable.

77777 The three most satisfied subjects were all students - two in elementary

school and one in high school. For these subjects; the system was quickly

incorporated into their daily environment and they relied heavily upon the
Trine to fulfill their daily writing needs. An aid that can meet multiple
writing assignments and move easily between classes is a prime candidate
for an educational environment. One subject in Sth grade was so excited

with the new system that he commented, "college is gonna be a breeze!"

It also appears that the system is most useful as a portable writing

device. One subject who is a university administrator found that he used
the aid as a portable writing system to write memos, begin documents; and
start other written work while away from his work station: He then
transferred his files to his IBM where he would complete and edit his work:

Since he was able to directly access his IBM keyboard, he felt the editing

capabilities on the Trine were not as powerful and preferred to use the

keyboard emulator mode mostly for dumping files.

As a conversational aid, the most satisfied subjects had some

functional speech and used the Trine System for a back-up when they were _
not understood. These subjects commented on the ease of switching from the

Tracewriter to the Tracetalker. Unfortunately, nione of the three SpeechPac

users were able to use the Trine System functionally. Two subjects
experienced major hardware difficulties and one subject had very poor
spelling skills and was still learning his abbreviations at the end of the
two month period. For individuals; such as these; who are much more

physically disabled, training requires more time before the system can be

integrated into a daily routine.

____ Regardless of the level of subject satisfaction, results of the beta

test suggest that minimal external professional support is needed to learn
to use the Trine System. However, feedback regarding the weekly telephone
interviews indicates that some professional contact provides a great deal

of moral support. 1In addition, regularly scheduled telephone appointments

greatly minimized the number of incoming calls as well as increasing the
amount of problem solving that each subject engaged in since they were

directed to call only for emergencies. Although the first couple of weeks
required 15 - 45 minutes of telephone contact per subject, this time

decreased dramatically within a few weeks. This suggests to manufacturers
that promised telephone contacts for the rirst month after delivery would
be an effective method of providing external support and minimizing

In conclusion, the Trine System is a powerful and versatile aid that can be
beneficial for a wide range of users. Manufacturers and clinicians however

should consider the needs of an individual and the uses of the Trine System

before placement. Consideration should also be placed upon a method for

external support if needed: Results of the two month beta test suggests

that the Trine System can meet the basic communication and writing needs of

a person in educational, vocational and daily living situations.
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Please consider for a test subject for the new software

program for the Epson HX-20. I have completed the information
below as coiipletely as posaible.

___I do NOT wish to be considered as a test subject.

signature date
Name of client __
Name of person completing form
relationship to ciient o
Phone # best time(s) to cail __

Please answer the following questions as completely as possibie:

1. What is this person's current living situation? (homé, nursing home etc-)
Please list the number of people living in this situation
{parents, siblings, residents etc).

2. Is this person in school? Y N If yes, what grade?

3. Is this person working? Y N If yes, what type of job?

4. Please check the communication systems that apply and briefly describe the

situations that they are used most oftén in. Also indicate how long a system

has been in use.

type of system used in past used now how long has  in what
it been used? Situations?

signing Y % _Y =&
speech Y N Y — '}
communication board Y N —Y N
typing ¥ N —Y N
writing Y N Y N
Epson . b4 N Y N
other computer = Y N Y N
~ please sprcify what kind B
electronic aid = _ Y N Y N
please specify what kind: - - _ .
other Y N —-Y N

please specify:

5. How does this person control their communication system(s)?

(voint with one finger, 2 finger typing, mouthstick, etc.)

6a. What accessoriés and/or modifications are needed? (keyguard, switches etc.)
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b. Does this person use 1FIN? Y N
If yes, how many abbreviatlons _are stored°

How many abbreviations are used? 0% 752 50% 75% 100%
How often are they used? ___never _ rarely ___gometlméé ___often
c. Does this person use Skiwriter? Y N ~
d. Does this person use a speech synthesizer? Y N

If yes; how many abbreviations are stored? o
How many abbreviations are used? o 253 50% 75% 100%

How often are they used? ___ never rareiy ___sometimes ___ often

7. Have any tests been administered recently? If not please estimate the grade

level at which the person is functionjng.
o _ estimated

e name of test score date grade level

a)vocabulary

b)receptive language

c)reading

d)spelling

e)math

8. Can this person identify the initial letters of words? Y N

9. Can this person alphabetize wnrds? Y N

10: Does this person know bliss, rcbus or somé other symbol system? Y _ N

11: How much writing does this person need to do? for what purposes?

activity how often?
example homework _ ~2 hrs. per night
a)
b) —
c) —
d) ~
e) — —— — — — -
12. What activities involve conversation? how often? with whom?
activity how often? with whom?
example  speech therapy _2 times/wk. (name)
a) i S - T —
b) S

c)

-
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13. Please check all environments this person is involved in and how often.

~hrs./wk: ~hrs./#k.

1)home _ 6)shopping -

2)school 7)travel N

3) therapy 8)sports —

4)canp 9)organizations

- ) ~ specify: —

5)church 10)cther _ R
specify: _ _

14: What problems does this person have with their current communication system.

Please be as specific as possible.

system for the HX-20 computer? (parents, attendant, teacher, spouse, theraplst)

Would these people 3156 be willing to fill out perlodlc questloqnalres,rr

administer weekly quizzes and help with other data collection procedures?

How much time do each of these people have to help with this?

15. Who ﬁbuld be responsible for helping this person learn the new software

_ name phone # relationship time available
a) N .
b) I —
c) ~ —
16. Are any vacations planned between November and February9A444f _ _.N
When? —- _How long will this person be out of town?

When is winter break in thé school (if applicable)?

Thank you very much for taking time to complete this form. We will be
contacting you again soon. Looking forward to meeting you.

Sincerely,

Susan Fishman, M.S.

Beta Pest Coordinmator
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Below is a list of activities. Please review this carefully and check all

those that the subject currently engages in, will rieed in the near future,
or would like to do if assistance were available. Please describe how each
of the activities that are checked is currently being completed.

(é,g.; note taking - alde xeroxes other rtudents notes)

—__write a letter

learn letter identificacion

£111 out a job application form

learn sight-word recognition
—.__write a book report

copy assignments from the board write down homework assignments

talk to friends over :he phone

_____vwrite down calendar appointments

participate in group meetings

———_write stories, research papers, poetry, or news articles

complete math assignments/workbook problems

address envelopes




—take spéiiing tests

deliver an report/presentation

balance a checkbook

write an outline

use an Apple IIE computer and software

answer questions about a story

participate in class discussions

,,,,,,,,,,,, _take notes in class

write language experience stories

other (please specify)

Now go back and put a star (%) by the 5 activities that are most important
or most often engaged in.

Thank you very mich for taking time to complete this form: I will be
contacting you again soon.

Sincerely,

Susan Fishman
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read in
manual

CHECKLIST OF FUNCTIONS

get into the system menu

***** get into Tracewriter (writing)

get ihfd the Toolbov menu
get into the Accessing menu
use the Attention key

go to a previous menu

get into an options menu

type 1 capital letter

type in aii capital letters

type a special symbol (!,#,%)

PRINTING FUNCTIONS

print on built-in printer
print on external printer

CONVERSATION FUKCTIONS

get speech synthesxser ready

speak out each letter with speech syntheex‘er

speak each word

speak only when press [RETURN]

speak out a workspace in Tracewriter

interrupt writing to say something



WORKSFACE FUNCTIONS

title a page

link workspaces together

CURSOR MOVEMENT

cursor one space right

e cursor one word left

e cursor one word right

e cursor to beginning of line
—-Move cursor to end of line

move cursor one line up
move cursor one line down

move cursor one screen up
move CUrsor one screen down

move cursor to top of workspace

move cursor to bottom of Wworkspace

ABBREVIATION FUNETIONS

—————————— manually é?béhd an abbreviation

o —-—--"unexpand" a word when in Autoexpand mode
add an abbreviation

change an abbrevxatlbﬁ

remove an abbreviation

load list of abbrnvxatlons from tape

print lxst of abbreviations

ook at abbreviations with SHOW

--- enter pronunciation exception with Prefix mode

ACCESSING A SECOND EaNPUTER

a keyboard emulator
ooz -———-type on a second computer
77777 put a page of text on the computer

change the Peyboard hold tie

set up external printer

change volume of SpeechPﬁé

change pitch of SpeechPﬁC

change rate of SpeechPAC

-ttt TEETT change filter of SpeechPAC

7777777777 enter a message for the Attention key
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2.

4.

6.

7-

COMPUTER QUESTIONNAIRE

How many times did you use the Trine System this week with another
computer or printer?
What did you use the second computer or printer for?

What did you like best about using the Trine System?

What did you like least about using the Trine System with a 2nd

computer or printer?

Rate how well you like using the Trine System to access a 2nd computer
or printer: .
12 3 4 5

do not like like very much

Rate how the Trine System compares to your previous system for accessing
a computer:

o 2 3 4 5
much worse ~ much better

44
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WRITING APPLICATIONS QUESTIONNAIRE

1. Estimate how many times and how much time you used the Triné Systém this

wveek for the following writing tasks?
#/vk hrs/wk
a.
b.
c. .

2. What did you like best about using the Trime System?

.

3. What did you like least about using the Trine System to do each task?

4. How could the Trine System be improved for any of these?

5. Rate how well you like using the Trine System for writing tasks?

1 2 3 4 5 ,
do not like like very much

6: Rate how the Trine System compares to your prévious system for writing
tasks?

R B 2 3 4 5
much worse much better

o
V1]




2.

4.

CONVERSING APPLICATIONS QUESTIONNAIRE

Estimate how many times and how much time you used the Trine System

this week during the following conversational activities? Then record
who you interacted with during each activity (parents, group,
classmates...)

#/wk nrs/wk who?
a. o o )
be —
. —
 E— —
e. N

What did you like best about using the Trine System?

What did you like least about using the Trine System in these
activities?

Rate how well you like using the Trine Systez for ccrnversstion o7
speaking activities?

,,,,, 1 2 3 4 5
do not like like very much

Rate how the Trine System compares to your previous system for

conversation?

T |

1 2 3 4 ) .
much worse much better
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PROBLEN LOG .

. has probles [type of |~ o
activity oecurred problen description of problem attempted solutionts)
S _} befare? - (.5, Hieg . -

T
i
. §

problem in the msnual
problen nith the hardware (the Epson computer)
problen with the software progran
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SUMMARY OF RESULTS

. 1) Rate your overall satisfaction with the Trine System.
1 2 3 I T
very unsatisfied very satisfied

2) Rate the effectiveness of the manual in training you to use the aid.

1 2 3 &4 N&
not effective at all very effective did not use

3) Rate how well you like the abbreviaticn-expansion capability.
1 2 3 &  NA
did not like like very much did not use

4) Rate how you liked the Trine System compared to your previous system:

1 2 3 o 4
did not like like very much
5) Rate how others reacted to the Trine System.

1 2 3 4

very negative very positive

6) Rate the speed of using the Trine System as compared to your previous system.

1 2 3 4 5
miiuch slower slower about the same faster much faster

7) Will you continue to use the Trine System?
r 2.3 & 5
not at all sometimes 1/2 the time most of the time all the time

8) How much do you use the Trine System in comparison to your previous system?
1 2 3 4 5
imiuch less about the same much more




9) What expectations do you have for technological aids? (may choose more than 1)
I will rely on technology more than I used to.

will rely on technology about as much as before.

I will rely on technology less than I used to.

1 am more comfortable with technology.

I am less comfortable with technology.

COMMENTS :

10) Which features did you 1like best?

11) Which features did you like least?

12) 1In what activities/situations is it most helpful?

13) In what activities/situations is it least helpful? What needs did the aid
NOT fulfill?




14) What things were you able to do with the Trine System that you were unable
to do before?

15) What could have helped you make learning easier?

16) What suggestions do you have for learning abbreviations?

17) How heilpful were the stickers?

very helpful

somewhat helpful

not very helpful
— vot helpful at all

—___did not use
18) How helpful were the cardboard keyboard charts?

very helpful

somewhat helpful

—not very helpful
not helpful at ail

did not use




19) How helpful were the exercises in the §ugge§téd uses section?

—very helpful _

somewhat helpful

not very helpful
not helpful at all

did not use

20) Would you have like more help from the Trace Cen:er? What kind of help?

—iore phone calls

——more observatiomns _

——1Initial training session
follow up training sessions

———ongoing training sessions

—-.pore exercises in the manual
other: (please specify)

21) ¥hat hardware problems did you have?

22) What repairs have you needed Since you received your Epson? Please list
the approximate date and how much it cost for eéach repair.

1)
2)
3)
4)

23) ANY OTHER COMMENTS YOU HAVE




Please go through the checklist one last time.
vhether you liked it alot, it was OK or you did not like it.
- that you do not like, please write a reuson next to the function.
not use a function, just leave it blank.

For each function, check
For the things
If you did

LIKED JUST DID NOT REASON DID NOT LIKE

ALOT OK LIKE

BASIC OPERATION

turn main power on and off

wake up

———Sleep = ,

————get into the system menu
get into Tracewriter (writing)
get into Tracetalker (conversing)

get into the Toolbox menu

get into the Accessing menu

use the Attention key

go to a previous menu

get into an options menu

. type 1 capital letter

— type in all capital letters
—type a special symbol (!,#,&)
— write on the screen

do & partial reset

———do a completas reset

charge batteries

EDITING FUNCTIONS
delete a letter
delete a line
delete a workspace
get into insert mode

insert a

PRINTING

print on

letter
line

FUNCTIONS

___print on built-in printer

external printer



LIKED JUST DID NOT REASON DID NOT LIKE
ALOT OK LIKE

CONVERSATION FUNCTIONS
get speech synthesizer ready

speak out each letter with speech synthesizer
speak each word

speak only when press [RETURN]

speak out a workspace in Tracewriter

— —— interrupt writing to say something

WORKSPACE FUNCTIONS

go to a different workspace
L —title a page
link workspaces together

CURSOR MOVEMENT

backspace
move cursor one space right
move cursor one word left

— - move cursor one word right
move cursor to beginning of line
———move cursor to end of line
——move cursor one line up
R —____move cursor one line down
—____mMOVe Cursor one screen up

move CUrsor one screen down

move cursor to top of workspace

move cursor to bottom of workspace

ABBREVIATION FUNCTIONS

manually expand an abbreviation

- change QuicKey to Autoexpand mode

— -"unexpand" a word when in Autoexpand mode
add an abbreviation

A—AAACHEﬁgé an abbreviation

remove an abbreviation

_____store abbreviations on tape

print 1ist of abbreviations

ook at abbreviations with SHOW

enter pronunciation exception with Prefix mode

ACCESSING A SECOND COMPUTER

connect a keyboard emulator
type on a second computer
- put a page of text on the computer
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LIKED JUST DID NOT REASON DIL NOT LIKE
ALOT OK LIKE

MAKING ADJUSTMENTS

change the keyboard hold time

set up external priricer

change volume of SpeechPAC

change pitch of SpeechPAC

change rate of SpeechPAC

— - change filter of SpeechPAC

— —_enter a message for the Attention key
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EVALUATION QUESTIONNAIRE

What features of the Trine System did you like best?

What features did you like least?

Which features would you change and how?

In what situations/activities would you think the Trine System would be

most useful?

In what situations/activities is the Trine System inappropriate? What
needs did the aid NOT fulfill?

Yo you feel the manual provides erough training? What could have helped

make learning easier?

Did you eéxperiénce any major problems? If so, what?



8. What suggestions do you have for learning abbreviations?

9. Any other comments
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MANUFACTURING QUESTIONS

What do you see as the most optimal marketing plan for the Trine System?

After reviewing this system, please comment briefly on the advantages and
disadvantages of each of the following marketing strategies: open
distribution, exclusive distribution and liscense agreement

(descriptions of each strategy have been included)

Would you be interested in distributing and providing support for this
system? If yes, which marketing strategy would you be most interested in
and why?



AS A COMMUNICATOR: Turn it.on and SpeechPAC automatlcally
becomaes the easiest to use, most advanced portable communication
system avallable for non verbal handicapped persons. 't is 100% user
programmable and can store hundreds of key seriteric: s in memory for
quick transfer to volce out-put or print:

TEXT TO-SPEECH: Type any English words, numbers, sentences or
paragraph, press TALK-and SpeechPAC speaks out the entry. There are
no complicated procedures or instructions t< iearn.

EASY TO PROGRAM: SImpliy pressone button and reen displays
the three easy instructions for programmmg ‘No computer knowledge
is necessary to use the SpeechPAC/Espon as a communication sys-
tem.
LOGICAL LETTER CODING: An ACS excluslvepmgramjm non-verbal
hand ed persons. "LOLEC"® gives a quick; uncomplicated
method for the user to program and retrieve complete sentences (up to
250 characters long) from memaory with a single key stroke. EXAMPLE:
Every sentence has a “Logical Thought” and every thought has a
“Logical Letter Code Program DW to SPEAK “l would like to have a
DRINK of WATER.” Once programmed, the user simply enters DW,

ushes TALK and the voice output is the entire sentence.

ext to speech and numerous letter codes can be mixed together in

any random sequence to create unlimited vocabulary potential.

MEMORY CAPACITY: Several hundred sentences can be stored for
retrieval by “Logical Letter Coding”. The SpeechPAC/Epson can store
yximately 15,000 characters.
TRINE _SYSTEM:_SpeechPAC can be. orderes with the new TRINE
SYSTEM developed at the University of Wiscons.n-Madison Trace Cen-
ter. TRINE SYSTEM is a mett.od of writing, conwarsing and accessing
other computers for people with motor disabilitins. _ __ ___ ________
Many handicap nonverbal persons need an exsy to use; balanced
method for_effective communication, writing. and working with
rs. The TRINE SYSTEM s unique in making these necessary
ns convenient and easily accessible,
%has shown that the TRINE SYSTEM can be learned in
hours without computer knowledge.
SPEECHEkCJ-'EK[URES.Spmm%C talks for approxamately 24
hours using the rechargeable batteries of the Epson computer. You
can craate Male, Fomale, and Child like voices;.
ACCESSORIES: Wheelchair Mounting Kit, Keyguards, (Tarrylng Case,
Tetephone_Modem, External Amplifiers, Emulator for connection to
Apple or Franklin computers, Protective moisture proof keyboard
cover.
SIZE: 8% x 14%2 x PU”

EIGHT: 5 pounds

ERIC

Aruitoxt provided by Eic:

ACS Expanded Mambrane Board
DleixpanduMembmnehoatchlngalnto theSpeecnPAGm accom-
modate the user with noou:olmlng skills: It has 128 “Light Touch”
positions approximately 1” square.

The blank positions_can be easily. progtammmwha sentences.or
phrases for quick *“voice output” of castomized phrases: The overlay
can also be converted to all pictates: .

With the addition of an Emalator Caed or the Adabtlye Firmware Card
it will connect to an operate an Apple 26,2 + and IBM PC computer.

Adaptive Communication Systems; inc.

Box 12440T Pittsburgh, PA 15231
41212642288
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DS+ TRINE SYSTEM

Trine System is a
on aid developed to
or writing,

and accessing
for people with
ilities. Trine

fold and in balance.
ication aid is just

al balance between

functions: The

e System is a

ign_ developed around
shelf; general
rtable computer.

>re independent

r environment.

'rine System was

- the Trace Research
ient Center at the
f Wisconsin-

| funded by the
ecial Education of
artment of

Words+ Inc.

nd design

ons.
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DS+ TRINE SYSTEM

New "Threefold”
tative Communication
System

Threefold and Balanced

ords+ Trine System

writing, conversing

can utilize the Words+
stem to communicate by
e word or .nessage and
\ppear on_the built-in
\d be spoken by the
ity speech

.er, The safe message
inted using the

s own printer.

+ Trine System can be

full word processing

“allows you to

and edit written

This means the user
ct; add and delete
on without having to

ted words or phrases
ng area consists of
spaces. This allows
to do many thihgé.

First; each work space can be
used for a different tcpic. As
an example; one work area could
be used for writing letters to
family or friends, another area
could be used for school work,
while yet another work area
could be used for developing

lists: All of these work

spaces can be used at “he same

timel Not only that, but the

Wnrds+ Trine system can switch
between writlng and conversing
without disrupting either area.

ACCESSING

The Words+ Trine Systern
used to cecess a sacor?.
computeri This ..eaas il
user has access to anv f.
that can run on the :.&.
computer. As an example:
person can use a specific
software program that is
appropriate for a task they

wish to complete. This further

expinds the use of the system;

making the options almost

limitless.

words + .sc

“unioching the pareor”

OTHER FEATURES

Excellent Speech Quality is an
inhereni. feature of the Words+
Trine System and separates it
from similar devices.

Abbrev;aticngExpan81on is an

exc’.ting new program within the

Words+ Trine System that allows

the user to store and recall

words and phrases with one or
two key strokes. This feature
increases speed of
communication and reduces the
effort needed to recall long
and cometimes difficult-to-

reproduce_ 1tems. The Mlérd

abbrev1at10ns and 1nformat10n
from the Notebook. This
feature alluws you store witten
entries so they can be
organized and saved for recall
at » later time. Additional
tapes can be used to store
information as needed.

'y
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Aruitoxt provided by Eic:

The Design and Testing of a Tutorial Manual That Allowed Users To Learn
a Multifunction Aid System Without Expert Support

BARRY L. RODGERS

TRACE RESEARCH AND DEYELOPMENT CENTEK ON

COMMUNICATION; CONTROL AND COMPLTER ACCESS FOR HANDICAPPED INDISIDTALS
UNIVERSITY OF WISCONSIN-NLADISON

Abstrilct: To see if a complex aid system could be leamed from a
manual without direct support from expents, a special tutorial manud was
designed for a multifunction; computer-based, communication aid System
called the Trine System._During the first two weeks of the Trine System's
beta test, 13 users with their parents, therapists, and teachers were asked
0 leam the Trine System with the gaidebook without contct with people
who knew the system. _After two wéeks. six of iie users were asked (0
demonsirae what they had leamned. Five of ibe six users, a5 well a3 the
father of the sixth user, had mastered the basics of the system.

In 33dition, five of the users and ien parents. teachers, and therapists were

asked,"How likely is it that a user could leam the Trine System by using it

with the guidebook without personal help from the supplier? Eleyen of
these peopie rated this ag "Very Likely* and e osher four rated it =3
“Likely”. No one rated it as “Unlikely® or "Very Unlikely”,

The primary goal of the guidedook design was 1 allow people with
leam the Trine System without expent help from a2 printed document as

potitive multimo 1 skiop publishing.
a result, the design includes many festares oot ofun found in aid syst-
manuals. This study suggests: that emulating these features may help

users get the most from their aid systems and reduce the cost 10
manufacturers and dealers of personai support.

provided and are unable to get the expert suppoct they nieed locally. Many

Users can't get expert hielp locally because they are in fess populated areas
and/or they are dealing with 3 manufacturer who has no local aid system

integrator, In this case; many manufacturers are forced w provide aid
must use their technical experts & support Systems directly, this can be
doubly bad. It not only adds o e cost of the systems; but by tying up

their designers; it al;q slows dov-r- “he dévelopment of improved systms,
It is often suggested that if mani cuurers would spend more effort
developing quality tutorial manwals, they could mitigate these support.
problems. The better the manuz!; the less direct support they have o do.
In the best case scenatio, the tutocial manual would be good enicugh to
allow users along with their local support group (parents, teachers,
therapists, etc.) to master their aid sysiems without any additional help
from expens on that particalar aidsyseem.
Testing: The Trace Center Tested the Idca In Developing

the Trine System. The Tracs Center decided (0 test the ides that a
$00d tutorial manual would allow users (o learn a complex 2id sysem
without help from anyone already an expert on that particular system. As
a result, two major activities were added o the development of 3 portable
coimputer based communication aid sysizmm called ﬂ\c'l'aneSyslemﬁ

Firsy, great emphasis was put on the design and production of a tutocial
manual diat we cail A Jowneyer's Guide 1o he Trine Sysier (herealiet
refesred 10 as the Trine guidebook). Second, part of the beta test of the

Trine System was designed t see whether 0 not people could learn to
use the comumunication aid system from the gaidebook and niéfré@ii
experimen k’f'ﬁﬁﬁi irﬁi!touffi help l‘m’i”rpeop’* yple familiar with the system.
effective the tutorial guidebook it is necessary o understand what the
Trine System is like and what there is 0 learn. The Trine System is a

multifunction aid system whose primary components are a software

program; an Epson HX-20 portable computer, and an optional speech
synihesizer, It has three main functions: providing a portable writing

system; providing a portable speech output sysem: and providing access

to a sandard Computer through a standard keyboard emulating interface.
The Trine System is designed o be = sy to use by beginniers while
providing flexibilisy for mote advanced users. ltuses menusand
dedicated keys for most functions. However, it's flexiblity means there is

a ot to learn if a person wants t0 master everything. It has 143 different

menus and there are about 33 functions on dedicated keys including 22

different suates. The Trine System offers si different writing

workspaces, a conversation workspace; and keyboard emulating intzrface
wockspace. It.can use a built-in or extemnal printer.and 3 built-in or

extemnal speech synthesizer. [t has a two mode abbreviation expansion

expansions. A built in cassette drive Stores abbreviations as well asupio

18 pages of wriling organized into three different volumes. Almost all
peogram parameters are user settable. To cover all these features the

guidebook is itself 327 pages with 123 major wpic articles.
Who Were the Test Users? As part of the Trine System evaluation

a beta test was carried out with six users from Wisconsin (Lavel. | asers)
and seven users from other areas (Level 2) usens, Figure | profies the

users, showing their sex, age, grads level. and whether or not they

walk or use a speech synthesizer. Level 1 users rangea in age from 11 ©

40 and in grade level from third to the second year of college. Uses n
Level 2 ranged in age from 10 to 47 and in grade level from third through

college. Each group had one female. Two of the level | children walk;

and one Level 1 person along with three Level 2 persors 3¢ a speech
_synthesizer with their Trine System. .. . _

Ambulatory  Usos Speech
Yes N Synthesizer

User Sex Age Grade
Fomain/ M 3
Yes !N

tovel 1 _

&
]
zzx zZZX

o Famale 11
[

»
o
E
[ XY
o
-
-~
x

ill

-

L
E xEE
- |

0 _ M _ Yoo
alt Fu’v‘ulo Yot

- ek b B I
WNNN Olw
ZTZTZTZ ZTZ

Figure 1:  Profile of Test Users

AR {mpOTLIN point 10 Kecpin ind about ihe beta st users s hat in
order 1 participate they had 1 already have an Epson HX-20 compater
because the project could not afford that many computers. This means

that they all had some expericnce with the Epson computer before they
g0t the Trine System. Thus, they were not naive users, However; we feel

that their experience still relates to other bepinning users beciuse tie
Trine System is very different from software that they used previously. In
foct, they may have had some exta problems due to expectations about

how they thought it should work from their other experience ;-
The Test Users Had Only the Trine Guidebook For

Support During the First Two Weeks: The overall beta test

was designed 10 evaluaie the Trine System as 2 communication 3id svsicin
and the results aze given in the Trine bee westreronil, One procedure of

the beta test was designed 10 sec if the six Levei ! users could jeam the

basics of the Trine System without help from experts. These people were
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given the Trine System and the guidebook and asked 1o leam it without
help from the Trace Center. If they called with a problem they were
peeferred to the guidebook in general, not o any partieular section.
Results: Five of Six Users Mastered the Basics In Two __

Weeks. Afier two weeks the Level 1 users and their associated support

persons came to the Trace Center for evaluation. Susan Fishman, beta
test coordinator for the projec, then tested them to see whether they had

copies. To accomplish this three major approachies were incorpordied into
the design. .
The first major approach used is called suctured documentation. The
author leamed the soucrared documentaton approach from a 2 day

warkshop, Strucawred Documentation, presented by The American

Insttute for Professional Education (Camegie Bldg.; 100 Kings Rd.:
Madison, NJ 07540, (201)377-7400). According 1o the presenter, Lytin

mastered the basics of Trine System use. The following is her conclusion
in the bets test report 7
After two weeks of using the Trine Sysiem wirkom any direct oraining by
the Trace Centersubjects in Level 1 were asked 1o demonstrase basic
functions of the aid. Five out of six of the subjecis wers able 0 get into

different workspaces, delate characters, linés. and pages, move the cursor

in all directions, insers words and Print 6A ihe built-in printer. In the case

o the one subject who was not able 1o perform all thess funciions the

learh tha basic operation of the Trine Sysiem xsing the training manual in
conjunction witk hands on_exploration withc-ut external 3upport or wrain-
ing. Al subjects in Levels 1 and 2 agreed iax they were provided with
sufficiens information (o learn the basic functions of the Tring System c~d
did not require any diract training. 1 addition, ihree subjects had inco:

rated the System into their classes or daily enwronment within rwo wecks. 1
What The Test Users, Their Parents, and Clinicians.
Thought About Learning From the Trine Guidebook:
Between the two #n fcur week point Level 1 and Level 2 users were

interviewed on theiz thoughts about the guidcbook: In three cases parents
and clinicians were interviewed instead of the users becaiise they were
learning the system diemselves and theti ieaching the users who were at
the third and fourth grade level. In addition, two parents and five

dﬁmmmquﬁmSmmﬁﬁvm
The five users, five pareiits, and five clinicians intsrviewed abot the

guidebook were xsked, “How likely is it that a user could leam the Trine
System from using, it with the guidebook (with help from family, friends
and inexperienced clinicians) without personal help from thethe -
Supplier.” They were given four choices: Very Unlikely; Unlikely;

Likely; or Very Likely. The results are shown in Figure 2. Eleven of
these people ratwd this as " Very Likzly* 2nd ihie other four rated it 25

"Likely". Noone ratcd it as “Unlikely” ¢ “Very Unlikely®.
Quastion: bow Lasly ia X That & Uss: Couid Lasm the Trine Sysiem By

Using X With 156 Guldebook Witheul Puraonal Melp From the ?

vousy (EEAOBEEEEE
oy B B 6

GriwC- e T

Po Parert Nurbers entty sers

Figure 2: Results of Interviews

Thus, &, i-/enis, and clinicians serongly endorsed the ¥4es G-t i

Trine System coad be leamed from 3 Wwtorial manual without the rovd for

Faining by exjerts in the system. Considered with the resulis of the beta

test finding discussed above, this indicates it is likely tixt #2505 sifmilar
*; AJowrneyer's Giide 1o the Trire Systeni €an recice Ur need £
#rscaal trainivg and other direct surpoet for other complex aid systems;
Design: The Trine Guidebocx Design Makes Use of
Structured Documentation Tech-iques, Positive
Multimode Presentations; and !'czktop Publishing. Tns

peimary goai o the guidehOOE desigs waz tn Cr2te 3 printed docuricn: a5
physically scecssible 25 possible at wouid » o a dissbled user vith
normal intelligence, a sixth grade reading lev-); and no compistat or

multif10cuon aid expericnce © iearti the TAi Sysien withuut sxpert
belp. Secondarily, the guidibook was designed fos small munufacares o

e3iily produce, maintain, and update it: printing ruzs of as few 53 50

RESNA 9tk A;NNUAL CONFERENCE

Harris, structured documentation evolved from te intense documentation
and aaining requirements for computer Software in companies like IBM.
Wang, and Digital Equipment Co. Its overriding goal is to mak= it
possible to design, produce; and maintain effective documenaition in the
most cost effective and time effective way. Structured documentation can
be done successfiully by any size company. The three main features of
structured documentation are that it is: 1) modalar; 2) structared in @ (op-

down fashion, and 3) written using clear communication techniques
The secoad aajor approach was to design, write, typeset, peint and

msemble the guidebook in-house using the Apple Mazintosh computer
system. This has since come w be called deskiop publishing. Because

most small 2id system companies print 100 or fewer manuals at a time;

the cost to produce quality tutorial manuals using traditional publishers
and bookmaking wechniques is peohibitive. Desktop publishing offers the
possibility 10 aid syswem companies of making quality manuals. The
overall design and layout of the guidebook was strongly determined by
technical limitaions of the Macintosh. It nurned out that these lismitations
severely increased the effort required (o create the guidebook. Happily.

most of these limitations have been removed in the latest equipment
The third major approach was (o incorporate new ideas about different

cognitive learning styles by using a positive muitimode presentation of _
key information. To communicate effectively to a wide variety of pesple,
the guidebook presents the same information in a variety of ways.
Information was always presented positively in the logical sense.

Negations were actively eliminated. The five main types of presenation
ample, 4) a
lis

were: 1) 2 summary, 2) straight texe; 3) 2 follow along ex
realisuic tllustration of the actual device, and $) a tabular insauction |
This redundancy is relatively cheap when implemented with desk top

publishing equipment. It was found from interviews with the learners that

4]
the positive style and redundancy in the guidebook contributed greatly 1o
its success, This is like the organization znd redundarcy in a Space
Shuule: It's 3 necessary redundancy if it is 10 work.

The Trine Guidebook Includes Many Features Not Often
Found In Aid System Manuals: The souctured documentation
techniques, positive multimode presentations, and desktop publishing
approach led 10 a uwrial manual design with features not ofter found in

aid system manuals. Figure 3 shows a typical wpic layout. In this paper
featares of the guidebook desigi can only be brieily listed:
ol A Jouriieser’s Guide to ihe Trine St

41 Topics Defined b vhe Actul Tasks a User Wants To Do
) Each Taote I3 Self Contained

_9) Writts For a 6th Grade Reading Level
10) Dectiptiva and Mnemonic Titles

1) Descriptive Headlines

12j Summnaries [n Each Topic

13) Ezzmplcs Foe Each Task

14) - Descriptive and Mnemonic Page Numbers

MINNEAPOLIS. MINNESOTA 1986
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4) Ruler Lines To Set Off 12 pt. Helvetica Summaries

1) Made With Half Sheet Size Three Ring Binders
2) Binders Have Slip In Covens

3) 614" x 812" Pages

4) Large 5/16" Binder Holes and Sheet Lifiers

S) Pages Printed On Colored Copypaper Stock -
6) Tabs Printed On Coloced 1 10# Cover Stock With Mylar Reinforcing

Six Distinct Color Coded Parts: 1 Opeiig, 2 Usicig the Trine

System, 3 Troubleshooting. 4 User Tips, S Connecting & Adjusting;

5) The Coneents of the Section Listed At Its Beginning

6) The Main Puints of the Section At Is Begiming

7) The Contents of Adjacent Sections Listed At the Beginning of Each
8) An Expandable User Tips Section For Notes With Helpful Tips

__ WritenBy Acmal Users

9 Kmmfmﬁlm*ififm ioa At Its Own Tab
10) A Completz Glossary At Its Own Tab

11) A Compiete Index At Its Own Tab

2) Each Topic Has Text Page and a Facing Visual Exhibit Page

3) Headlines 18 pt. Bold Times-Romian Type (72 . io an inch)

5) Text 10 pt Helvetica With Bolded Keynames and Menis Izms
6) Eye Cathing Symbols In the Laf Margin Marking Special
Paragraphs
7) Exhibit Page Has 14 pt. Caption
8) Realistic Screen lilusmations.
9) Realisic Keyboard [lustations
10) Tabular Instruction Lists

1) Designed In-House using the Applz Macintosh and Macpaint

2) Typeset In-House Using Apple Macintosh. The e”"on tested ws.

done on 80 dpi Apple Imagewriter and the second edition (Figare 3)
__ was done on 300 dpi Apple Laserwrierz, 0 0
3) Prinied Via Photocopier (Except Tabs Which Were Offset Printsd)

* This smdy suggests that furonal fanuals ke 4

Journeyer's Guide to the Trine Sysiem with the features listed above can

Allow users of complex computer based aid systems 10 lean these systems
without

xpert help. This type of manual might allow more users o get
the most from their 2id systems and might reduce the costto |
nanufacnres and dealers of personal support

1. Beta Test Repott for DOE Grasit 300-83-0267, Technology

Compensatory Activities. July 1985, Trace Research and Development
Center, University of Wisconsin-Madisor

Actaowledpement: Work was done wader co.» :act 300-43-0257 with the Offica of Special
Education, DOE and usder Natioas! lsstinuta of Handicapped Reigarch g7l GOO330004$
AdGeic: Traca Research 1ad Deveiopmest Caier, 1500 Highisad 3 Avescs; Madiaca, W1
53703, (608)263-3683

Text Page
e

Topic Title

Visual Exhibit Page

Headline

Add Your Own Abbreviations

Summary
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MEMO
To: Bary Romich, Susanne Shealey, Neal Russali
From:: Barry Rodgers
Date: Ociober 29, 1985

Re:: Barry asked for sorne constrictive comments on the new Light Talker
Manual:

Congratulations! | think ttiis is th= bes: r svwal you've done._ It's more attractive, more friendy,
better organized, and more furi ional. Th- tabs and colored pages reallv look good. I' also
pleased that you have used §3.2x: ¢! the techniquas and features of the Tiine Guidebook, since
that was one of the reasons we did 4.

First as I'm sure you know, a tnanial is never really done: As soon as suiething gets done thers

are ten things that you can sae that you could improve. This is frustrating bacause changes cost
so much they are warra-ied only io help a manual meet the Liasic purposes it was designed for.
However, since manuals must be tnaintained or changed anyway throughout the life of the system
that they describe due to the need to correct inavitable errors; rew-itn sections that confuse the

readers; add and change sections as new features are added, atc., you can incorporate general _

improvements gradually at that time. In any case, this maintenancs process must be planned and
budgeted for the life of the document.

The only way to really determidie ¥ a manal works i to see how wellthe Intended readers have
leamed from it after using it in ordinary ways. | haven't had time to use the manual with the Light
Talker so my comments relate only to the more obvious things. Here are a few thoughts that
come to mind as | look through it:

1) 11Ke your conseciitive number system because ft is friendly and easy for ths reader.

However, it may get in your way when you do corrections, updates, additions, etc. because if you

add or subtract any pages you will have to re-master the page numbers on every page, redo all the
tables of contents, and redo the index.

On the other hand, | think page numbers like 1.3 or 4.7 are intimidating and confusing. We
compromised in the Trine Guidebook with a word-number system. We have gotten good
feedback on it. Feople seem to find a page number like Starting Out § friendly and easy to
remember.

2) iiike the fact that you generally didn't get more than 3 levels deep in your organization and
that you resisted using outline numbering for the various levels. For example.

GETTINGSTARTED
IMPORTANT INTRODUCTORY COMMENTS
POSITIONAL COORDINATES

However, modem structured documentation suggests that everything the reader needs to know
about a topic be contained in that topic.  This usually means having a maximum of 2 levels and that

both levels be represented on each page so that the reader doesn't have to remember the

section title, subsection title; subsubsection title_ etc. in order to understand the material on the

71



page. Mssi non engineers, i.e. most people have trouble with outlines. They like fists.
Decornposing a normal outline that has many levels into a structured outline with only 2 levels is

fairly easy but has to be done in the beginning or it is a lot of work. For example, the Getting
Started section might look this:
Getting Started

Unpacking the Light Talker........c::i:iii:i:::::: Gettlag Started

Understanding the Shipping Settings............. Getusg started
Identifying Light Talker Positions............... Gettisg Started

Maiﬂﬁé Y287 and No ﬁésp’bn'ses; iisiiiscsicssassssss Gettlng Started
Turning it On..oooiiiiiiiiiiiiianaan. e reessecsens Getting Started

iAW =

Aglqgtqu jiiﬁéﬁ Yiﬁwipgﬁngie cississsssssssesssasss Getting ﬁifff"j

Understanding the Display.......cccccvvvveunnnnn..n Getting Started

Recalling Prestored Sample Sentences........... Getting Started
Changing the voice.....ccciiciiciiiiiiiiiaiiaiianias, Getting Started

Spelling Your Message........ccceeveueeenrnnnnnn. . Getting Startea 10

IND QO ~J|ON

StOring @ MeSSAZe.........eeeerenennnseesesssssssssss Geiting Started 11

3) 1tfink your headiines are betier in this manual. Headlines, Ive leamed, are an ar. Plan on

having them evolive through the different drafts of a topic. They should identify the topic from the
reader's. point of view and evoke in the reader's mind the nature of topic. The'y should be as
friendly and informative as possible. For example, here is one of your good headlines:
Recalling Prestcred Sample Sentences. On the other hand, | think the Positional
Coordinates headline could be improved . For example, it could be Identifying Light

Talker Locations.

4) Your pag : esign is one of the weakest areas of this manual. The design of the page shouid
make the organization obvious. People see and read the visually clearest material first. That
should be your headline and then your subheadline if you have one (ideally notused). For
example, on page 4 the note has more visual weight than the headline. On page 6 your screen

exhibit has more weight than the headline. With the Mac it is easy to give your headlines more
weight. | suggest a warm serif font like the 18 point bold Times used in the Trine Guidebook.
For example: Recalling Prestored Sample Sentences

5) A better photocopy machine will make your manual more attractive and friendly. The Trine

Guidebook was printed on a photocopy machine. The contrast and solidity of the characters in it
are much better than in the Light Talker manual you sent me.

G) The holes for ring binding should be 5/16" rather than the 174" you used: We have been
told that the ring binder industry is in the process of changing over to all 5/16” holes. The pages

are much easier to tum and last much longer.
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