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I. Introauction
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) A revolution has occurrea that is dramatically changing

the way we‘live. Computers are here to stay and even those of
us with little or no technical skllls are being affected by
their acvent Tooay, chlluren are learnlng through Computer

Assistea Instruction (CAI) ana galnlng compUter literacy as-

early as the pre-school age. There are an estimatea 200,000

[ |

~computers in eaucational settings throughout the Unitedg%tateé
“with 600,000 expectea by 1985 (Market Data Retrieval, 1983).

While’ many chilaren are preparihg for success in oug’computet A
»

~

* worla, visually-impaireé chilcren have been ceniec the™

A}

\experience of CAl as well as other opportunities to gain

computer literacy. If continued, this lack of experience will

widen the gap hetween these students and their &sighted
Cos . . . ~ -~
counterparts, needlessly compounding their disability.

-

e ° A review cf "the current llterature 1n01cates that the

Apple conpute: ras been mace to “talk" for a limiteé amount of

»

- Boftware. Pt..i1p Sghwartz, president of Corputer System
. ’& > -
Resources in .:riGa has adGaptec some software for the blino

protessional, & has Davic Holladay of the Raised Dot Computer
Company of Pennsylwania. In adaition, Peter lhaggs at the
University of Illinois has developed software which enables the

Apple to "talk™ for specific uses by blind college students.

4



There are alsc 7everal %o0ice synthesizers con the market that

enable an Apple
2

computer to "speak" whatever text is on the
screen. |
'This<wozk~i$ primarily limited}to use b; visually-impaired
professionals and college stuGents rather than by the general
‘vigually-impaired populace or, specifically, visually-impairea
school chileren. Even the voice synthesizér peripherals now
available for Apple coﬁéuters are of limited use because of the
lackwa cohgatible éoftware.i T%us. it‘was with this baékdrop
of iséues tﬁat the present project was undertakene The\ptoiECt
< encGeavorec to tést\ihe:feasibility¥of adapting off-the-shelf
educational software to a speech synthesizer unit that was
compatible with the Apple 11, fI+, ana IJe personal,poypuﬁers\
ana woulda be within thé findncial reach of most school
uistricts. The project was to then make anytheccéssary
acaptations to the selected software and to test éhe effiéécy
of the speech Synthesizer‘énd'adapted éoftware in teaching
chilaren spécific skills. The projeéect was also concerned with
the-effect of the CAI in motivating the p&rtiéipating children

A

to cc further computer work and how it might effect their
W 4

b

feei.ngs about computers in general.

1 3

.
Ir. general, coméutet literécy may be thought of as that
coilection of skills, knowledge, and attitudes that woula allow
a person to functién coﬁfortably‘in“a corputer orientea
soéiely. Fo{ the purposes of this éroject,‘computer literacy

was defineu as the ability to work unaidec with the testea

?
-
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software, anu as having a, positive anc receptive attituae

towaras c5mputérs in gene&al. ‘Thé p:oj'bt cemonstrates that

this is now possible for the 41,000 school-age blina children
“in the Unitec States toaay (Association of the"qpuyators and

Rehabilitators of the Blina ana Visually Impaired, 1983).

I1. Objyectives of Project

LY

N \ E .
Objective 1. To deyelop the ability to use a varilety of
' .

pré-programed computer applications in an acacemic context.

A} -

This includes the ability to uncderstand the purpose of, ana

discriminate between, the different software usea.

LN

)

Objective 2. To foster awareness by& students of the
growing role of computers in our society and of their ability

to function, vocationally or personally, in such a society.
N Y ' . "

]
9

*

Objective 3. To use the Apple 11 computer to Gevelop EBpecie.
software that will ‘provice access to off-the-shelf eéucatione ..
software, The Ap@le II was chosen for this project because

there were over 187,000 Apple computers in ecucational settings

in the Fall of 1983, =

<
3 -

Objective 4, To utilize ¢the Echo II speech synthesizer because

3 e 5 .
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of its relatively low cost, high guality ana ease of

installation.

_Objective 5.- To assess the efficacy of the Echo II speech

synthesizerv5§>used Ry visually impaired students with

eaucational software.

S

Objective 6. To instill in students a basic understanaing of

the applications ana the limitations of computers.

!
-
b/

- *

Objective 7. To use the language arts software that is
~currently available to sightea students through “Softs@ap"\af
the San Mateo County Office of Eaucation, San Mateo,

California.

*»
-3

Objective 8. To acguaint students in the project with computer

N ~

trainingxgpr vocational goals. Though there aie currently over
(/ . one million workers employed by the compuibt ind‘stry, this is

not a career option commonly considered by visually iggaited
t '

sbhooi children.

N
A

. Objective 9. To diSseminate.the project results tarough ,

: 2

journals, conferences, and invited talks.
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III. Project Management

Advisornyommittee.

"SAF has fot over‘eight years developed advisory commidtees
that‘neve played key roles in all éf their progranms. The ’
present project had an advisofy committee thet acted as the
policy and oe0181on méking component. It providead technical

assistance in the areas of’ language development, exper1mental

methooology. ‘and assessment. Members of the Advisory Committee

are as follows: ™

~

&

N ) | | . /

Ms Peggy Barker Ms Ste Mendiara
Ms Renee Child Mr. Pfed Schulenburg
Ms Sandra Adams Curry ~ Dr. David T. Uslan
Dr. Phil Hatlen . Ms Elizabeth Weal
. . . ¥y ' N . \ 3 . -
) . S
Liason and Interaction with the Selected Schools. 4

A

At the time the original proposal was submitted to the
u. $. Ofﬂice of Educatlon. the San Jose Unlfxed School Dlsttlct
timated that 22 V;sually jmpaired . students would be avallable
tc zarticipate in the study. However, in Septembet. 1983, when
tie school district was contacted,‘only five chlldten were
tefetxed by them that were able to meet the study 8 criteria,
The»Pro:ect Director contacted a number . of other school

districts in the'Bay Ar€a to obtain the numbet of subjects

needec¢ for the study. Students from the following §Choo1s

t ) . : .

4
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“participatZG in)the stuéy:' C .
El Crystal‘School, Sin,Bruno; |
Lawton School, San Francisco;
John Muir School, Cupertino;
‘Stevéﬁs CgeeF School, Cupertino;
Siogke;meyer School: Cupertino:
Castelerro School, Los Gatos;

. ] \ ‘ \
| San Jose Unified School District, -San ‘Jose.

t

Letters were sent to parents informing them of the study and

requesting their consent for their child's patticipatioﬁ in the

BN

study and release for photographs. )
i y

T

Follow-Up\ahd Subport.

During\the.last tﬁp‘monthsjbf thé‘P:oiect. the Project
Ditecior worked with teachers' in the selecte6¢schools§to secure
their own computer sYstem #nd'speech synthesiier; Due t6 her
‘efforts, all of the teachers have"been successful in‘bbtaining
coméuter,syétems. Softwére was given by SAF éﬁd‘spgech M
synthesizeré\hage been ordered so the students will Be able to

continue with éAI in the Fall. - . : -

N
. Ny | 8
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IV. Methods

. . &
Subjects. o ’ - L |
The subjects f&r ‘this pro;ect vere 15 visually-impa1red
‘ students‘recruxteu from the San Francisco Bay Area (There were
originally 16 chxldren in the pro;ect but one - dropped %ut
half-way through due to behav1ora1 and motlvatlonal \
difflcultxesl However rﬁe chiié's teecher expressgd surprise
that he had persevered(;E long ag he did ). The children haa

varying deq%ees of visual impairment but had no other

disabilities. Of .the final 15 subjects, 7 were boys and B were

girle,s | ~ . .
o S
\ﬁaterials.‘ ‘ | )
| . A1l subjects were administered a batter& of pcef and
~posr--tests; These,were‘the ﬁeéman Au;itory bisértpinétion Test
with. the Eynthesizer speakinyg rhe wordg, a shortessc version_ of
-the Minnesota Computer-Literacy Questionnaire (éee Appendix
A). a standard typing test (4th Grade level), and the Stanford
) Achlevement Tests for spellxng and language (given at the

: appropriate graéﬁ-level for each child).

- ‘ . 7 ) ‘*'9 . . i -
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Becauee of the Iarge.numbers‘of Apple II computers in the
local 5chool systems due to the Apple Eoucatronal Program. the
Apple II was chosen as the.mlcrocomputer to be used by the’
study. It was felt that if the~students in the study were to
have further'exposure to computers, it would most liﬁely be the
Apple il. Therefore, using the same micrécomputer would be
consistent‘with probable future opportunities.

The speech synthesizer used" rn the study was ‘the Echo II
by Street Electronrcs. After‘reglew1ng the available speech.

synthe81zers,~the Echo II was chosen due to its odppqtiblity'
: hedsiings

with the Apple II, its ease of 'use, and its.cost;‘which was the

léast of all the synthesizers reviewed.
[y . ) N A o

There were thrée.different educational soﬁtware~paciages‘

¢ ' . h .

used. These included Echotype, a typing program ~developed by

)

Sensory Aids Foﬁndatlon from ngtertype by nghtnlng Software, !

-

The Spelling Program, and The Language Program. .
~

Procedures. - 'S BN « //,}

Subjects were a@ministered the pre-teste for auditoryi

~
-

.discriminatioh, computerxliteracy, keyboard proficiency,
spelling,. and language. The Project Director scheduled each

student for 30 minuteé each per week of hinds-on,expetienee

e

with the computer and voice sfnthesizer. Bach student was

tagght.to use both .the hardwere and aottlare: Basic

>

information was given‘eachLetuaent~on how a computer works.
1 . ' ) ~
Students werf allowed to explore the inside of the computer and

-~

actually feel the circuit boards. Subjects then received .

tutorlng with an Apple II computer for 30 - 45 minutes each

J/

¥
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week forQae
instruction
instrudeioh
' ‘instruction

;insttuction

Assessment.

AR

| ; : )
many as 15 weeks. all ié’;ubjects received
with the EchotyRe program, 1Q subjects recieved .
with Tee Spelling Ptogra%,\and S‘receive§ 'ﬁﬁfﬁ
witﬁ The Lenguage Prog;am. At the end of the

period, post-tests were administered
. B ~

—

b ‘ -

Becauée of the small number -of subjects and the

K 'eXploratory nature of the present study. stat1stica1 analysls

- of data would not bhave y1elded meaningful tesults. Thus.“ each

‘case wae looked at individually-w1th the goal of identifying

pogsible trends that would suggest further research questions.

Y

-+

V. Results and DiBcussion

t

Because of the method of assesament and the nature of the

- results, the Results and Discussion aectzons will be combined
g0 as to present thé material more cleatly. Thus, the progect
will ee gtoken down by component and each w111 be assessed and
dxscusseo. _

4
‘ Efflcacy of Speech Synthesizer. .
I ~° \ One of the concerns of the project was that the selected

b Y L4

speech squhe51zer, although possessing many qgther desirable

-

s

.
»
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;;tributes, would not produce speeth suffxceently clear to be
-of use to students. This could be especially problematic w1th
'software such as the Echotype program which required students
‘tto identify accurately sinq}e words, as opposed to w ds in a
L sentence which can then be understood by uSing sentence
* ‘.'structure‘and context as a guide. Ourwconcerns~about this~
. matter were‘justified by the results of the Wepman' Auditory
biscrimination pte—test‘given to the suhjects. When two words
(as spoken by the speech synt?esizer) were the same, students
correctly 1dentified them as such 93% of the time with a range
of\BQ% -.100%. Bowever, when the two words were different,
' . ‘students responded correctly an average of only 44% of'the time
, ‘with‘a«range of 33% 7‘53%. These scores were cleariy;due to gg&‘
the synthesizer's lack of. fidelity which made distinguishing
similar sounding words extremely difficult. Our hope was that
With repeated exposure to the sYnthesizer. students would
become\occustomed to the rather mechanical speech produced by
the synthesizer. Indeed. this proved, to be the case, although
not to as great as an extent as we had expected. In the Wepman
post-test, students averaged 97% correct responses to the same
word pairs, with .a ra&%e of 80% - 100%, and 56% correct
responses to the different word pairs, with a range of 47% -
70%. However, the studepts only worked with the.computer and
speech synthesizer for a maximum of 45 minutes each week and .
thismsmall amount of exposure may have limited ‘ 9
the extent to which ‘the students could become adjusted to the

synthesized speech. The experience oﬂ'the gyo resea&hers who

“  conducted the CAI, and who subsequently had a .more prolonged

'S
- -
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exposure to the' synthesized speech, was that 3i4h more exposure. .

onzﬁbecomes more accustofﬂo to the speech.Q This was supported
by the Wepman post tests, although the question remains as to
‘what extent students woulo adjust to the synthesized speech

‘ given more computet time, The difficulty of unclear speech can \;,‘

o “ also be compensated for, to some degree, by adjustments in the ‘
actual software, which would change the pronounCiation of words

which are not cons;stent with the phonetic rules used in-

programming the synthe51zer. \a~ e

N A

N, “The Wepman post-test tesults coupled with the clinical

o?servations of the two teseatchers involved in monit0ting the

tpad us to believe ‘that the Echo II produces speech. e
sufficiéhtly clear for It to be effective in CAI. However, it’
is a recomendation of this project that wheh-ptogtamers are

. adapting software for use with the Echo II, one concern will be

o

to insure that all the spoken t/yt is pronounced correctly &0 e
as to facilitate the students' understanding of”the synthesized
speech. | *
Software,

The original intention of the ptb)ect had been to take -
~ off the-shelf educationel software and to use it with little or
no adaptation with the Echo II. We soor @iscovered, however,
that almost without exception, educational software is uety
heagély graphics oriented,gmany to the extent that they follow
a "video game®™ format. Thus, eoftware selection for the

project became not just eimply\chcéing*epprOpriate software

Q\according to +its instructional content, but also according to

' | 13
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the format of that content. The anly software that readily
lent ‘itself te adaptation was_older, public domain educational

software which wn%’joﬁged to be inadequate inftetms of

»

“instructional content. Consequently, the project programer

made extensive revisions of thefsofiware\finally selected.
This was made possxble by. obtalnlng teleases from the copyrxght
holders for' one piece of software 0 that‘hhe changes could beé

made. The remainlng two programs were developed. by SAF due to .

the unsuxtaolllty ‘for adaptation Of; the-shelf software.

Most sofgwarepon the market-today is p otected so that a

programmer may not enter the, program in order to "look"™ at how

it was writﬁen~with out knowing the ehiry code for the

particular piece. The negotiation time needed‘td‘obtein

) permxssxon ftom the software publishers to make the necessary

adaptations is often 8ix months or more. It therefo:e, would‘

be useful if wtlters of educational software could make

'yailable to special educators unprotected copies_of their\

N

software,
Echotype. ’ . ’

Not only are keyboard skills necessary for a
v1sually-1mpa1ted person to be able to uge a computer, they are
usuvally an 1mportant aspect ot gpch -a persoo 's education as
typlng facilitates his or het nbillty to complete schoolwork.

]

Using Mastettype by Lightning 80£twate as a model. the project

-developed the Echotype typing program. Many, though not all,

of ;henstudehts in the project were receiving typing {essons‘in

their special education classes. Clearly this factor confounds



-

L ] S
the results of the typing‘pre- and post-tests. However, all of
the students in tnelproject showed. considerable improvement in
their typiné skiils. All the’ students learned the letters on
the keyboard and all increased: their typing speeds. one sgﬁdent )
improved from not know1ng any keys on the keyboard to typing 19.
words per minute with 2 errors.‘ It is likely that the

]

instruction recieved ‘outside of the CAI ‘contributed to some of

‘.

the dramatic increases in\student gkill levels, but it clearl

cannot account for,all of the improvement ac not all the

:students vere recieving additional instruction. The stndent

used as example above explicitly stated that he had been

' motivated by’ usihg the computer. These improvements were seen

with students receiving only one 30 minute session per week of

" CAI.: Thus. the Echotype program would Beem to be an effective
~method for teaching typing skills and additional sessions per

week would increase ite efficacy. . In the process of the

Echotype instruction, the two monitoring researchers made notes

on bugs in the software and on the actual content of the

'sprogram. ‘Prom these bbgervations, as well»asxsuggestionS'bj

e

the stuoents who participated. came a number of recommendations

 for 1mproving the software. Thus, the project has been able to

s,

produce a prototype, field-best it, and implerent changes E0 aE

to prepare an improved piece of software for the eventual use

¢ S

of special educators.

The Spelling Program. |
The Spelling Program was developed‘by the Project

Programmer after he and the Project Director had done an
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~extensive review of the available of-the-shelf software. As

e
2

with Echotype, ektensfbe revisions were needeG to make the

. program surtable for use with the Echo II. The overexll\i>
effectlveness of this program was difficult to assess due to »‘(
its use by only 10 of the students and the small 1ncrementa1
d1fference in the spelling pre- and post-test BCcores. {

Anecdotal evxdence indicates that this was a program that thé .

students enjoyed ana t motlvated to use. Use of the

\ Spelliug Programfby e students led to further revisions to be

R . - N *
ied and field tested vérsion will' . Jf

L4

eventually be available to educators. This program was the

A3

students' favorlte because, as q&e student put it. 'I like this

made so0 that a m

one the best because 1 am programmlng it." ’ O ~

The Language Program.

Due . tp a number of factors. this program was teated with
only 5 of the students. The first was that after an extensive
review of available language arts educational software. none |
- were found which would have been suitable for adaptation to the
Echo‘II\and which also were judged to possess educational
content of sufficient quality. . This problem was solved by the
writing of a completely original programi?nd thus, development
time waé greater tban that ngedeo for the two preuious
programs. A socond factor was that the students in\the project
did not move through the typing program .as quickly as expected
.due to extremely poor typing skills. ‘A third factor was that SQ
.of the students involved did not start the project until it had
been undet way for several weeks, thus losing 3 significant

16
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amount of time 5sqe General‘Commeqts)} There was no diffexeﬁcg'
bégweeﬁ;the~1anguagéjpre-iand‘post—iest écorss,'this-fact being
mitigated by the small numbér of students using the program and
o the short\apount¢of‘time for which they did. However, the
Language Proé:amfreceived sufficient'use-that.ﬁ small number of

révisionsscould be made that were suggeéted by observatiqgns by

»

-

thev;wO*monito&{ngltesearchers. . R .

@9

L. ‘%fomputer Attitudes._§ ‘ . .

| | One goal of the prOJect was to ascertain fhe effect of CAI
3?.the attitudes of visually 1mpaited students concerning o
computers. This yas done by using a shortened version of the
Hii‘meabtal Computer Li}:eﬁracy Questionnaire. The questionnaire
looked at five dimensions: Enjbymenﬁ. Anxiety, Efficacy, and Vo
Sextyplng. Each dimension was rated on a scale of 5 ZS.Q'The:
results of the pre- and poat-tests containea some expected and

L4

some unexpected figures (see table 1). C

/f“f .

enjoy anxiety efficacy sex

pre 24 10 17.6 14
post  22.6 7.9 17.9 19.3
- Scores averaged across subjects. . table 1

-




The firet surprise vag that‘enjoyment scores actually wert
Ggown, although they still remained extremely high. This might -
. be an indication that the original scores were inflated due to
unrealistic expgptetions about computers. The second waé that
the sextype ‘score 1ncreased. whicb indicates a drOp in® .
’sextyping for computer use. The reason th;s should be a

surprise is that the synthesized speech produced by tge Echo ) § S
o , 1& rather masculine sounding. J his was appatent to the
reeeatchets as weli as to the studentg who remarked upon theq o
fact a~number’of times. A closer look at'the scores ingicates‘

A

f‘ . that the'ianeaee is dueﬁprimatily‘to‘female students who
"showed a propottionétely greater increase in their post- versus
. ‘ pre-test scoges as compared to the male students. ‘
o The other sc¢ores indicate that with computer experience,
students anxiety about ‘computers decreaaed, while their
- feelings of efficacy in using a computer went up, albeit
slightly. Apparently then, the decrease in the enjoyment
| scores. perhaps due to unteaeonable expectations, did not seem‘
" to have a dettimental effect on the degree of anxiety’students
felt 3bout\conputets nor on their feelings of efficacy. .
Genetal Comnents. ‘ “ "

There were a couple of unanticipated difficulties met by
the project that limited what we were originally planning to
accomplieh.\ One.pdiscussed eatlie:,.was that of finding
appropriate software for the Echo 1I. Another was locating and

securing the services of sopjects for the study. Earlier

estimetions by the San Jose School District of the number of

.
-~
-
A}
. » N
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visually impaired students proved to bé rather exaggerated gnd"
'cooperation promised by other school districts was not always
forthcoming. These two difficulties hindered the program in -
that\sottware development took longer than originally
anticiﬁated, and we\wete unable to recrnit the number of
subjects we had first é;oposed. )

The difficulties.inherent in prengting statxstical
tesultq to support~a.pr03ect such as this one are that a) no
matter what.the results, they até statistically meaningless,

and b) statastics 1nev1tab1y fail to capture*all of what

" occurred during such a project and thus provide only 2 partial

description; What the numbers fail to convey 'is the reactions ’

of the students and their special education teachers to the
CAI. These were consistently enthusiastic, with students often
being motivated ‘to do work (such as typing lessons) on the
computer that they.would.not do in the cldssroon. Among our
students, motivation tanpexttemelyfhigh and there is no reason
for us to believe that this was due to anything other than the -
CAI itself. Students ftequently cited reasons such as "Now I'm
doing what‘thg other kids do." -or even *Now I'm doing things
’that~the‘otheg Kidg aren't ygt.' as to why they gound the CAl
80 motivating. ~It‘ahould be stressed that this was despite the
ptototypxcal nature of the software being’ used, wnich meant,
that it was not as soph1st1cated. and therefore as stimulating,
as most of the present educatlonal software for sighted

‘. Chlluren. R ‘$§

An aspect of the project not origihally apparent was the

additional uses for the Echo_II\and the developed compatible

\
\
\
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software, These vere fxrst suggesteo by the special education
_teachers of our students and then veritfied by the special
educatlon consultant on our research team.. The utility of ‘e
synthesized speech for computers 1s not limited to the vrsually ,‘
impaired but can be applred to manx learning disabilities and
perhaps even mental retardation. This has two important’
imp11cations for further work in this area. The first is that
we are now talkrng about ; populat1on many trmes larger than
Vs that of just the visually" impalred. Thus. this progect dbuld
be of benefit to many more people than vas first thought. The .
- second isvthat.»because of the 1nvolveqent of a signlfrcantly
1arger population, there would be a grester gommercial market
for coﬁpatible software which COuld\encourage development and
make it more cost’ efficient.’ . | | e

N ‘ The adapted and developed software is being sent to Linc
”t.‘ ‘:‘: . %
in Columbus. Ohio for evaluatiof, There have already been a ¥t

number of requests for the developed software. Parties \
interested in purchasing the ;oftware should contact:
susan Phillips | o
N 7 - Sensory Aids Foundation
399 Sherman Ave.
Palo Alto, Ca,

415-329-0430

w8 R0 .,



-~

»

kS ‘ N
VI. Summary of Objectives and Accomplishments

Objective 1, To’deVe&op?the ability to use a variety of
pre-programeé computer‘applications in an academic context,

ThlS includes the abxllty to unoerstand the purpose of, and |
discrifiinate: between, the different software useo.

. .

Accompllshment:~.The stuoents were taught to load and use,

unsupervxsec, the software used in the project, Additionally.

i

the students who used the Spellmg Program were taugh¥ to make
up ana enter into the coinputer their own word lists which were

saved o‘l:x diskette fdr retrieval during later lessons.
A

Objective‘b. To foster~awareness by the students of the
» o

growing role of computers in oor society and of their ability

to Bunction, vocationally or personhally, in such a society.

Accompllshment: Both field reseachers talked’wlth their

- students about computers and their place in our socCiety, as

~

well as the personal applications and vocational‘possibilitiesi\

that they presented. The results of this are partly refleécted

by the Sextyping scale of the Minnesota Computer Ljiteracy Test

(see results anc discussioh on page 15). The field researchers
Giscussed computer relateo careers\with the students anad
several stuaents inaicated a Ehange.in career goals from a
variety of professions to that of computer programmer. ‘fnw
addition, two students, after encouragement from Susan

Phillips, Project‘Director, attended a computer class at the

] \.x
f\i
2R

r
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.L.awrence.Hall Of Science, U.C. Berkley, ih July, 1964.
} e
Objective 3. To use the Qpple Ile computer to‘déVelop special
software Eggt will proviae access to o}ffthe-shelf eQucationaI
software. Thé‘Apple IIg‘Was‘cBosen for this project because
éhere_were dGe} 187.909'Apple computers in educatibnél settings
- in the Fall of 1983, ‘, AR |
Accomplishment: All of ‘the participatjﬁg schools now have an_
Apple computer, with sevEtalxhavihg two"o:‘mb;e: This was a
concern of the‘project aﬁéye wisheﬁﬁtﬁat the students involved
would be able to éohﬁinde\thei; CAl aften the completién of ;hé
prcject: Allqof the participating special edication teachers
N rquested and received copies of the soﬁtwate'developed. ?he‘
on!.'igem~that\n£eds to be purchased by the echools*is the Echo
11 épeech synéhesizet.s Some schobls~already have the Echo II,

while others are arranging the purchase.

~ ’ o e B .
Objéétive\4. To utilize thé‘Echo II speech syntheéizer because
of its relatively low cost, high ;:ality aﬁd ease of -
installatién. :
Accomplishmeht: Discussions‘yith the students, téachers and
* parents involved in this project indicate that. all were
‘satisfied‘ﬁith the Echo M. Se§eta1:patentsawith home petgongl‘

computers indicated their intent to pdtchase an Echo 11, as did’
’ }

-

‘someﬁof the schools.

-

Objective 5. To assess the efficacy off the Echo I1 speech

L4 P

gynthesizer as used by viéually impaired students with

N V. N

T o oznzw“_Q\NHMMMHWVWH”\,mfu‘muq.;-‘



" educational-software.. \ .
Accompl i'shment: The students" ‘uncerstanding of the‘Echo II.
speech was assesseo by,observatlon and the Wepman Listening'
»

.Test ( see page 10). Our results indicate that with’ 1ncrease6

* exposure to the Echo II, comprekhnsmn of its Speech increases

-

AN

to the p01athere it becomes a vzable methoo.

}\

i
Objective 6. To 1nst111 in students a basic understandlng of
- 15\ the applxcatlons and the' llmitatxons of computers.
“ Accomplishment: Both field researchers spoke to the etudents
. . . about the limitations of coméurers. . For example, students were
told that “Computers .can ooly do what yoﬁ~t€11 them," or |

) 'cOmputers“reelly aren't smartér than people, they‘only:thief

. i . ¢ .
faster.®™ This was reinforced for the students. who used the

Ib

;Spellxng~Program as. they learned to . program the computer by

enterlng in their own word 1}sts. It was expla1ned to them

that only they, and not the compuqt:f could generate those

~

liStS' ¥ N . * \ . )
X
 Objective 7. To use the language‘arts software that is
currently available to sighted stodents through "Softswap" at

the San Mateo Coonty\Offiqe of Education, San Mateo,

»

California.
Acépmplibhment: Master»Tybe, developed by Lightning Soffware
and published by Scarborough Systems, was adapted for use by
visual;J*impaired children; ‘Master~Type has been the
best-selling typing totorial software for the past year., SAF
e received a release on an earlier version of thie program S0
B ‘ ‘ \ . {
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that’the\progfammer uncer contract fo SQF coula adapt it ;or“

use by visually impaired children. The resulting séft@arg was °

used :by all the studentsuin the pt&ject. In addition, the y

programme;, project assistant, and ptbjgct director spent (

\se;;ral fegsions evaluating liﬁguage arts koftwaré at Softéwap,
*  Although none of the reviewed‘softwaie\was judged to be

?appropriate} the sessions were jnost helpfﬁl in setting criteria
o .fér the tw0~subsequent"progtamsithat were -developed ( ‘see

. discussion of Software, page 11).

AN
A

Objective 8. To acguaint studénts in the project with comput;r ’
training for voc§pionél goals., Though there are cuftently o&er
one m}llion workers‘empioyéd by the computer industry, thié is
| J‘ not a career option commonly cdnsiderédey visually iﬁpaired
"school children.’ A} . ‘
~Accomplishment: Both fiela reséarchets discussed vocational
opportunities in the computer industry with their‘students.
The tesultsibf this diacuésion were reflected in the_cﬁangingx
% bareet\goais tﬁat‘;any~pf the students. expressed. In addition,
three children from the Lawtoﬂ School in San Francisco were
interviewed by KGO TV Bay Area Néws and their interest in

computer-related careers were expregsed.

Objective 9. To d{sseminate the project results through

journals, conferences, and invited talks. ’

Accomplishment: Articles are‘cuttently.being\prepated for,
submission to The Journal of Visual Impairment and Blindnes

and Teaching‘Exception51 Children. Prifﬂﬁ}ations about the

" ERIC :
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project have been made throughout the duration of the project.

‘The following is a listing of sugh:

L I N .
October, 1983, Computer Using Educators, San Jese,

’ ‘ . . . /
Cao . \ N

3

‘November, }983. EaComﬁcon, San Jose, Ca.

ﬁeburari. 1984, SOClal Psychology of Physical
ﬁffferences. Invxted 1ecturer at Stanford‘Unlversxty, D

¥

Stanford, Ca. : B

-

/ . . March, 1984. West Coast Computer Faire, San
Francisco, Ca. B T ‘ ‘
. June, 1984, . KGO TV Channel 7 news, San Francisco,
Ca. (A copy of the video accompanies this report ) _ ‘ L ‘ii'
. ~ R

July, 1984. Stanford University Microcomputer
Institute for Teachers, Stanford, Ca. )
Adoltlonal presentationslbf results are currently planned-

October, 1984. Computer Using Educators, San~Jose,

Ca.
November,,49§4{ EdCompCon,’ San Jose, Ca.
-~ .

*

November, 1984. Article will appear in The Optometry

¢ -,

Times. -
sines

VI1. Recommencations .

bl \\

[ 4

* B -
1) . Include the correct word éronounciation as a

4
programing goal when developing compatible software for the

Echo II.




3

. 2) Request the developers of efucatlonal software to‘
provide unprotected coples of theit programs to speclal
educators so as to facilitate the deve10pment of cpmpatible - )
. software for the Echo II. |
T 3) Explore further the potentials of sjhthesiied speech
with computers for CAI of other disabled ggoups of school ‘A .
children, Such as learnlng or,ﬁevelopmenxeliy drsabled
" children. , '
| 4) Prouioe sugsects in future*projeots with full-time,~ | n‘ﬁﬁ
: access to computer terminals hndtgoftuerer
| 5) Develop more‘epprOpriate*aieghoatiu‘eoreehing\debiceB\

for listening skills requisite for auditory;computer output:

. . . K-

VIII. Conclusion - R
. ‘ : '

As a result of this pro;ect, 15 visually impaired students

-in the San Franc1sco Bay Area had the same opportunity as thelr‘
fsxghted peers to use a computer. Cur soc1ety is moving with - _ ‘i&

increaeing speed into the computer era and wrth the aid of
progectévlike the present one. the v1sua11y 1mpaired will be
able t:'eharetxn the new.technology. Early exposure to

]
k)

computers is an important factor in motivating children to do
- ~ ’ .

further work with computers and to consider computer related -

careers, For the visually impaired or blind child this also

. means another opportidlnity to participate in mainstream society.

- &
. 26
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As one stuaent in the 4th grade said, "I feel more a part
»
of the 'kids in my regular classroom because I can do the sgme

stuff they can with a computer using the voice syntheslzer.

>
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APPENDICES

Minnesota Computer f%teracy Test
Wepman Word Discrimination Test
Standard Typing Tests -

$tanford Achievement, Test (Sample test
included)

Members of the ﬂhvisory Commi ttee

Parent Permission Letter for children
- to participate in the project

Minutes of the Advisory Committee
meetings

\Photos of blind children

'Letters Received from participatlng

students

Software .Descriptions
Echotype
Spelling Program
Echotext -

SAF Quarterly Journal, March, 1984

Article from Instructor, April 1984

P
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. : MinnesotaNCAmputer
' Literacy Test

3

* DIRECTIONS: Indicate how much 'you AGREE or DISAGREE with each of the following
statements by circling the appropriate letter. Circle “a" if yaou STRONGLY
DISAGREE with the statement. Circle "b" if you DISAGREE with the statement a
little. Circle "c¢" if you are UNDECIDED about whether you agree or disagree
withh the statement. Circle "d" if you AGREE with the statement a little Circle
"e" if you STRONGLY AQREE with the statement \

’ As an example, if you AGREE a little that computers are- nojsy, ‘then circle "d"
as shown below: ,

. Computers are noisy ) a b ¢ .(:) e

Or, if you are UNDECIDED about whether computers are noisy. circle "c" as shown
below . .

Y-
o

Computers are\noisy

If you have any questions, ask your teacher. T

i

1. 1 would like to 1&arn more about computers...

2. Horking with a computer would probably make
.me feel uneasy or scared ..........couvv.... .

3. 1 don't know what to do around 2 computer....
4. Computers sometimes scare me.,‘ ....... N .
N \ 1 would very much like to have my own - - \ ¥
\\\ ‘eqmputer ........... Ceteessenetaann Cereeeea. - e
6. I would like the iaea taking computer |
L1 T2 SN . a b | ¢ d e

7. 1 enjoy using computers in my classes........ a b} c d e

8. Walking through a room filled with computers
would make me feel scared......... ceesnen e a b c




3

9. I feel scared when I am with people

talking about computers..........oiiuiinnnn, ‘ a b g ¢ d e
10. I-enjoy working with computers........ v a b c d‘§t e
11. I feel good about my ability to use o : - F
COMPULErS. . vviiiiinnnnnnennnns cereane jreees 2 b c- 1.4 | e
12. I don't think 1 5mwthe kind of .person that - | \.\ .
: works well with computers........ [ a b | ¢ d e ~
13. T am able to work with computers as well as 1. |
most others my age...... ceeettatietlatineas . 2 b c'f d-| e
| . | w | . . .
14. Computers are gaining too much contro} | :
over people'; L - S T b [ d | e )
15. In general, girls can do jdst as well as - §7 \ |
boys in computer jobs...................... . 2 b C d e
16. More girls than boys have the ability to v
- become computer specfalists................. A b c d e
17. Using computers is mofe for boys -than for - | ‘ ‘ SN
' girts....ciiuene. Ceetcssenetertcannnann ceeen a | b c d e
18. Studyin& about computérs 1s Jjust as important |
-for girls as for boys......... Grrressecancons a b |] ¢ | d e
. 19. Boys make better scientists and engineers ) .
- than girls do.........oooiiiiai.e.. ceeeens a b c d e
20. Putting phoney information in computers ~ |
v dsabad thing....oooiviiiiiiiiiiiiiia.... a | b c d | e )
\
31
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3. Wepman - | Appendix B
- Auditory Discrimination Test - Form 1 ‘

3.1 Student is told he will hear.two words and he will ‘tell 1f they are the same  *
o ¥ or different. ’ . ey . L
b 3.2 Examples are .to be given to the student: "Listen to these words... Are they
. the same or different? Down - Clown. Yes, down and clown are different.
 Truck - Truck..... Yes, truck and truck are the same."
‘ 3.3 Play the entire tape. Record answérs' in columns by using checkmarks (v).
. X column « different. " Y column '« .same. p) : : :

3.4 Count the number of correct 'X' scores (different) and number of correct 'Y
scores (same) and record on bottom of sheet and on Data Summary Sheet.

Different Same - Different Same
X Y ‘ ‘ ) X Y
1. tub -‘tng B :' 2l. cat - cap
2. lack «lack Q ' - 22, din - bin N
3. web - weg : B \ | e3. lat;h * = lash A
4. leg -led 24. bum - bomb
5. chap =chap . 25, clGthe - clove - \
6. g§m | -dufnb o - 26. moon - noon '
- 7. b'alg - g;le \ o :»27 \eh‘ack“-‘\esack
8. ooug}:t - fought | N o ‘ 28 sheaf « sheath |
9. vow  «thou NN\ '29.  king - king
10, shake -~ shape | 30.2' ‘badge - badge \NQ ”\* '
Il. zest - zest ‘- ) | 31. pork - cork
/ | 12. wretch - wretch \ \  - - jzz.\ fie -thiéh \
3 13. thread - shred NN i 33.  shoal -\shawl |
14, | jam ’-J'am\ 34, tall - tall
_r

15, -bass - bith) 35, par - par

16. tin - pin 36.  pat - pet

17. pa)t - pack 37. . muff - muss

"q peSa
18, dim - din - 38. pose - pose

. 19. coast ,‘-\toast 39. lease - leash

" 40, pen - pin

Cox;rect S‘.‘cm'e~ ~‘)(’ a Y ] Z, .

20. thimble - symbo

JJ
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T ¥ -
Auditory Reception ¢ f ‘ . D

F] ) X
4.1 Tell the student he will be asked ‘a number of qu@ktions and that he is
R 1 anlwer 'yes' or’ 'no'. :

4.2 Insert tape and play demonstration 1. Correct errors and give feedback\
on correct responses. Play tape. ~ :

4.3 Use slash mark (/) to 1ndicate incorrect answers. Bold block;Y or N is
correct answer. ' o 4

4.4 Continue testing until student misses 3 items i any block of seven
questions.

>

Examples of 3 failures in block of 7:

21

A f

9 5 22

10 6 23 ¢
11 « ! 24

12 8 7

13° o / il
7 | 19

4.5 Record: the number of items which were correctly answered. Do not include
demonstration items in score. y :

4.6 Items for Auditory Reception on next page (for reference).

BASAL § CONSECUTIVE SUCCESSES : AUDITORY RECEPTION
CARING. 3 PARURES WY 7 ITaass o ; ‘ . .
" DAMONSTIATION | 9; Y N : T
o Y N Yoo Yy N s YN % Y N "y
b Y N | owmonsaanon u- BT N . Y N "
¢« Y N o Y N 200 Y N nOY N
‘
. .Y N b Y N 2. Y N 2. Y N
2 Y N n. Y N 2. Y N - " k Y N
A 122 Y N 23 ¥ N “. Y N 45,
i Y N 3. Y N #. Y N ©3. Y N 46.
$. Y N 4. Y N . 5. Y N 3. Y N
6 Y N 5. Y N | 2. Y N 7. Y N
YN 6. ¥ N 7. Y N » Y N
Y N ~ ’ Y N 34 ». v w

7. Y

42.
43,

‘40

47.
48.

49.

) ” \4 ¥
N .
f
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‘Standard Typ™W§ Tests .

~
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Appendix C

Typing Assessment...Co. Spelling Guide'
~Levels 13-16 Grade. & - |

'“f. Did you %rack the. fresh qgrab?

2 The plot is the plan for a story

3. -The staff swam at school.

4, Don' t squlsh the shrlmp

5. She wanted to ask about the prism.

6;; Tilt the plank toward the stump

1 Ride on the side- by the rod.

8. The bycycle is a dlﬁﬁerent color.

9. The sheep rested on the steep trail.
-10. Did the beast steal the lean mea(?'
11, Add an egg to the pie. .

12. The lady fed candy to the pony.

13. We can go Saturdav or Sunday.
1%, Bob blames his shape on'candy

15. She'll come back at. two o clock
16. One ounce of ice will ' melt fast.
17.° The gas in his car was nil. N
18. Are there taxes.op those dishes? L
- 19. Pause for a glimpse of that houSeﬂ///'
20. The fireworks went of f 11ke clockwork.,
21.: Dad- could outwork anyone wlthout even

"~ trying. . o
22. Did the snake slither into the shed?
23. She moped ‘because she hated her dinner.
24%. The grammar lesson must be written.

R e The hammer is under ..the ladder.
EEE 36
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Appendix C

5%flevels 13- 16 Grade 4 Cont'd,

?6, I try to fry good meat .

<27, She paid me ‘twelve dollars and nlnety-‘

~ two cents.
28, 'Is the funny boy crazy7

@“29§;“That wouldn't make sense to me.

30, Your clothes are close toyyour bed
31.. ,The maiden had golden hair.

32. Mother said nothlng to comfort me.
33. I want to whlsper to a whale.

34, The incoming flight is welcome to land

. A
7
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Stanford Achievement Test



Appendix D

For Language and Spelling testing the‘f0110w1ng tests were used:

The Stanford Achievement Tests Primary Levels II and III, Form A
(4-2440 and 6-2234) by Richard Madden, Eric F. Gardner, Herbert

C. Rudman, Byorn Karlsen and Jack C. Merwin and published by Har- ‘
court Brace Jovanovich, Inc. Printed in large print and in braille .
by the -American Printing House for the Blind, Louisville, Kentucky.

\ w :
The Stanford Achievement Tests were given to each child at the
appropriate grade level and in large print for the partially sighted
or in braille for the totally blind student. .

Copies of these tests are available in the Project files. A spelling
test (5th-6th grade) is included as an example.

A

39



" TEST 7: Spelling

Appendix D

Part A

STEPS TO FOLLOW (Question 1-8)
I. Read each group of phrases.

phrase.

. Find the word that is rot spelled correctly.
III. Draw a hne through the number by the word you have

chosen.

2

 SAMPLE

A no school today

a honey be
the two dogs

B

she red a book
do it for him
- agrizzly bear

W N =

the wind blew

tie a knot

the fairy princess
~ an-aunt hill

O~NOO,

- meet at the bus

 a sunburned nose

Look at the under-
lined word in each:phrase. One of the undérlined
words is mlsspelled for the way it is used m the



Appendix D

TEST 7: Speling  PartA (Continued) |

- the music l‘ﬁo;\ |
‘around his waist
a steel bridge
~ throne a ball |

-
[

W N -

g0 to school
itishear
S0 nice
wrote a letter

ONO O,

road a bike
must come

pair of shoes
our house

AON -

close the door . -
load the car e
a pain in her arm o i

- a whole in:the ground

-2 NN 2N, §

rays of light

due at the library

toe the car

| a flow of water .
R T4

O WN e~




TEST 7: Spelling -

8

o ~N O O

three

o

~

Appér{dix D

i |

Part A (Continued)

have warn shoes
the dog’s tail
days of vacation

42
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Makidg Apple Coﬁputers Accessible

; To Blind Childre
Advisory Committe

Ms Peggy Barker, Manager

n

e

Communication Service Research ‘ L

Children's Hospital at Stanford
Rehabilitation Center.
520 Willow Road \ "
Palo Alto, CA 94303

Ms Renee Child"

Teacher of the Visually Impaired
253 Yale Road
Menlo Park, CA 94025

Ms Sandra Adams Curry
Vice President, AEVH
208 Durham Street
Menlo Park, CA 94025

_Dr. Phil Hatlen

Professor of Specfal Education
Department of Special Education
San Francisco State University
- 1600 Holloway Avenue
San Francisco, CA 94132

Ms Sue Mendiara ; /-
Resource Teacher /
E1 Crystal School ‘
201 No. Balboa Way -
San Bruno, CA 94066
F'8
Mr. Fred Schulenburg
Parent

~ 6128 Rainbow Drive

San Jose, CA 95129

Dr. David T. Uslan

California State Department of Education
721 Capitol Mall . \
Sacramento, CA 95814
Ms Elizabeth Weal
Publications Manager
Apple Computer, Inc.
20525 Mariani Avenue
Cupertino, CA 95014
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415/327-4800

415/321 6‘9082

415/321-8131 .

- 415/469-1080

©

415/588-1073

408/996-3127

916/445-1290

'916/445-5103

408/554-5190
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Parent Permission Letter for Children

.-~ i to Participate in the Project
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December 7, 1983

Dear Parents: - o

We are writing to you at this time to describe a new program being
offered to your child by Sensory Aids Foundation in cooperation with
your child's teacher. Sensory Aids Foundation (SAF) is a non-profit
corporation which puts technology to work helping disabled persons
enter the job market by strengthening or replacing a sense that has
been Yost or diminished. Throughout California, SAF professionals
have placed over 385 disabled persons in jobs which were previously
not open to them. These people now work competitively with non-
disabled workers because they use sensory aids which have been iden- .
tified and researched by SAF. . . :

In addition to identi fying and researching job opportunities, SAF
also offers employers consultation services on such things as: re-
cruitment .of disabled persons with appropriate job skills, identifi-
cation of appropriate jobs, job retention, acquisition of sensory
awds, and follow-up support services.

SAF has received a grant from the U S. Office of Education to. adapt
educational software for visually impaired children on the Apple com-
puter. We would 1tke your child to have the opportunity to. benefit
from using a computer in his/her education. We will be adapting 3
software packages using the Echp 11 Speech Synthesizer. This synthe-
sizer will- provide voice output so your child will, hear the infor- .
mation on the screen. The 3 programs will be in the following areas:

1) Typing
2) Spelling . ‘
3) Sentence structure » S S

We think this is a special opportunity for your child to benefit from

"the ever increasing use of computers in our society.

Because the grant from the Office of Education is a research Brant

we shall be measuring your child's progress in spelling and sentence
structure. We shall also be giving pre- and post-tests in keyboard
proficiency and computer literacy. VYour child's teacher will fill
out a questionaire, a copy of which is included with this letter (for
your information only). Your child will .receive approximately 30
minutes computer time per week for approximately 16 weeks. " The

~ study will be conducted so as not to disrupt your child's regular

c]asses
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We shall .be presenting. the study results in articles for both profes-
sional and consumer journals, as well as at conferences for computers
and education. - At no time will your child's name be used, nor will
your child's results be singled out. .Each child will be assigned a °
code number to protect his/her identity, and only Susan Phillips, Pro-
Ject Director and Andrew Renouf, Project Assistant, will have access
to the master list of children and their code numbers. Your child's

results will-be completely confidential. If at any time you wish ‘to
withdraw your child from tﬁe study, you may do so. ‘

Let us add that we are both deeply com;?tted to this project and be-
*lieve it will be of great benefit, not only to your child but to all
visually impaired children. At your request, we will send you a copy

of one of the articles resulting from this study when it is ready for .
publication, sometime in thg\summer of 1984, SR

Please read and sign the enclosed consent.form and mail it, along with
the completed Parent's Questionaire, to Sensory Aids Foundation in the
enclosed stamped, addressed envelope. Please return both forms within
one week as we need the signed consent form in order to start the ‘
computer instruction with your child. -;7 :

If you should have any further questions, please feel free to call

Susan Phillips, 415/329-0430 (9am - 5pm), or Andrew Renouf, 415/326-9208
(after Spm), and we will be glad to respond. We would like to thank
you for your anticipated cooperation in this project. Without your
help this research would not be possible.

Sincerely,

Susan H. Phillips . | o .
Director of Development & E .

Project Director _ B
,éﬁ;zﬁf;f;;j(/~ \ A

Andrew /G Renouf
Project: Assistant

SHP/AGR: js

-~



Sensory Aids Foundation has my permissfon to work with my child,

' . )‘t . ‘ -
Child's Name . School

on the Apple Computer Accessibility Project for visuallyﬂimpaired

children.

I have read the letter of explanation and:unaerStand that [ can

remove my child from the study at any time. I also understand -

Y

that Susan‘Phillips. as Proﬁect Director, and Andrew Renouf, as

Project Assistant, are responsible for the project, and if I have
any questions at any point of the project I am encouréged:to coh-?-

tact them at 415/329-0430. «
~ -

Parent/Guardian Signature

\‘\.’/‘d \ -
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Dear Parent(s)

Please take just a-.couple of éxtra minutes to answer the questions below.
We are collecting this additional information in order to help us inter-
pret our final results and to give us ‘a better sense of perspective on vhat
ve £4nd. As stated in the letter of explanation, all information will be
strictly confidential. Your child's name is needed on this form only.for

¢ purposes of matching the data with the correct subject information. Once
again we would like to thank 'you for your cooperation in this study, with-
out it such research would be impossible. SN

Sincerely,

Susan H. Phillips \ _ Andrew Renouf
Project Director ¢ - Project Assistanp

O

SUBJECT INFORMATION QUESTIONAIRE
(To Be Completed By The Parent) .

>
-

Chilg's Name . ) - Code #
. ‘ (SAF use only)

1) Do you'own a home computer? Yes " No

2) (If "yes" to question #1) How long have you owned a ¢:mn1;>m:el"."~ ‘
‘Will your child have access to it during this project? Yes_ No

(If "no" to questions #1) Do yo; plan to purchase a compu$;r?
Yes No - T,

-

3) No time commitments are demanded of the parents by this study. , If
this were not true however, how much time could you devote to[ lping
your child per week? Please check one. ' :

pr :
Less than 1 hour ‘1 to 2 hours 2{;0 3 h&h{j\\
3 to 4 hours ‘ 4 to 5 hours 5 to 6 hours \
] — . —— i —_—

6‘to 7 hours -~ More‘thaﬁ 7 hours

L
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May 30, 1984

Dear Parents:‘

Thank you for allowing your child ‘ ) " ~ to ";’___,)
participate in our exciting comp®ter.project. |
\mas made tremendous progress since the beginning of the program. R

I am writing to you at this time to request that you grant
permission to show slides of your child when I present information
at meetings or conferences. In addition, theré might be a chance.
. that your child's photo would be requested for a newspaper article.
If this dags happen I will be happy to send you a copy of the article. .

P;ease compiete the bottom portion of this‘letter and return it
to Please keep the‘second.copy for your records.

Thank you for your cooper&fioh.

* Siticerely yours,

F

Susan H. Phillips
- Project Director

Q;;

I do givk my consent for Sénsory Aids Fqundatiﬁn to use photographs

. or slides of my child , - for any purpose ( as
- mentioned above) without compensation to me or my child. —

 Parent's name . | "Parent's Signature
 Address
Date
¥
a ‘/ =t
o0 +

ERIC

Full Tt Provided by ERIC.
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‘ Thursday, October 6, 1983

Theﬂmeeting'was called to order by

. at 4:00PM. Members present were Pe

Child, Sandy Curry, Rick Gordon, Ph
Andrew Renouf. -Also present was Ma
of Trustees, Sensory Aids Foundatio

INTRODUCTION

Susan welcomed\the Advisory Committ

the Project and the Foundation. Sh

themselves with a brief statement o
4

Ms Peggy Barker, Manager \

Communication Service Research

Children's Hospital at Stanford

Dr. Robert Bowers -

Dept. of Special Services
School of Education

California State University, Sa

Ms Renfe Child .
Tgacher of the Visually'Haqdica

Ms Sandrh Curry
Past President, ADVH and
Teacher, Fremont High School

) H%. Richard M. Gordon

Rr. Phil Hatlen :
'rofessor of Special Education

Dept. of Special Education
San Francisco State University

»

Susan Phillips, Project Director
ggy Barker, Robert Bowers, Renée
i1 Hatlen, Susan Phillips and
rjorie Linvill, President, Board
n . \

3

ee members present on behalf of

e asked those present to introduce

f their background.

cramento .
pped, San Jose
t

AN

Programmer and software consumer
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Mr. Andrew Renouf
Student, Stanford University

‘i’Susan announced that there were two‘other members of the Advisory ‘l \
sommittee who were not able to attend due to previous commitments. ~

fTbey are:”

Dr. David T. Uslan ST e
California State Department of Education

| Ms Elizabeth Weal . 4 | |
{ Publications Manager- ‘ ‘ . ¢
7™ Apple Computer, Inc. - ~ o

II1. FOUNDATION'S ROLE

Y e .
SONY r

Magjorie Linvill welcomed the Commiittee on behalf of the Board of
Trustees of the Foundation. The Board is most appreciative of the

_interest shown by and the expertise possessed by the members. Mar-

" Jjorie gave a brief resume of the history of Sensory Aids Foundation

- . 3nd a capsule report of the accomplishments of the Foundation in the
-~ “area of developing employment opportunities for the blind and visually

impaired in California. The Foundation is very interested in this

" program because the staff is well aware of the increasing need for
computer knowledge and the importance for the visually handicapped

‘to Tearn to live in a sighted world. The children participating in
this Project will be able to enjoy the same advantages as their
sighted peers and hopefully be pble to continue interaction with .
computers as they continue their educations.

® III. PROJECT GOALS AND OBJECTIVES

Susan Phillips, Project Director, discussed the general outline of .
the Project: » o :
‘I. Purpose of Project - s
A. Goals ‘ .
 B. Questions to be Answered v "
II1. Parameters of Project \
I1I. Background and Need
IV. The Project~ : M
A. Phase One: ____to -

: 1. Selection of students (Criteria)
- x 2. Selection and development of materials, equipment
and procedures: -

3. Preliminary field test of material, equipment and
procedures o )
4. Development of pre-tests

¥

B. Phase Two: to
1. Pre-test population
2. ‘ieach and demonstrate
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3. Gather data
a. Objective measures
" b.. Subjective measures L
4. Analyze data for correlations and apparent trends

C. Phase Three: to
1. Present findings to Advisory Committee for dis-
-4 cussion ' : o

2. Make recommendations

Ar*\\\\\l 3. MWrite final report o s
he overall goal of the project is to modify three pieces . of software

which would enable blind children in grades 3-6 to participate in the
Computer activities in the public school systems in the San Francisco
Bay—frea. Investigation showed that the software programs available
1in the public domain were not satisfactory. Educational software pro-
grams are being developed in various parts of the United States. Be-
csuse the technology currently available cannot allow any software
package to work with speech output, a dec¥sion was made to adapt three
. software packages that would most benefit blind children. The three
‘Iﬁ packages :chosen are: : ' S .

1. "Master Type". This software has been developed by Lightning
. Software og.PaIO\Alto. CA. The children participating in the
i Project will need to know how to type to use the computer ter- :
minal, and®because of the age level, they will not have sufficient
skills in this area. Therefore it is considered appropriate to
begin with this program. . \

2. "The Spelltng Program". This software has been developed by
TEACHING- TC =~Microcomputer Servites of Palo Alto, CA. Also .
because ‘of the educational level of the children involved, it
is considered necessary to assist regular classroom work with -
‘this program. One of the objectives of the Project is to develop

skills in thé area of "language arts" and not* to teach programming.:

The Project wishes to demonstrate that blind children can become
- competent’ in the area of computer l1iteracy and develop into .pro-
- ductive citizens “in a computer-oriented society. This program
will give children practice with different spelling Vists. The
1ists can'be easily changed by the teacher. ‘
"3. “Sentence Structure". This sdftware program has not yet been
-selected. Several programs are being investigated, and a deci-
- ston will be made by Spring 19@4.

" The following cqiteria for the selection of subjects were determined:
Geographic location SR
. Age at onset of visual impairment
Present degree of wision o
Stability of vision .. . s
Age e : o - \
General level of intelligence (functionally defined) ..
Motor skills . \
Academic achievement

. *

ONDT WM -
. [ 2 [

[} .
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9. Grade in school . )
10. Degree of experience with technology
11. Keybvbard experience
12. Auditory skills and experience
13. Ability to work independently
14. No additional major impairment
» 15, Future access to_computers ~

IV. " PROJECT EVALUATOR'S ROLE ]

Robert Bowers, Project Evaluator, discussed the role of the evaluator
in the project. It is anticipated that the Evalua®er will work closely
with the Project Director and the Programmer in the development of the
software programs. At the onset of the Project he will conduct a "skills
evaluation" of the participants. Midway in the project he will, in con-
sultation with Project Director, effect a "mid-course realignment", and

- at the end of the project he will survey the results to determine cor-
relations, trends, and effectiveness of the Project. Bob Bowers strongly
recommended that the breadth-of ‘the project be narrowed to a feasibility

- Study. The subject arka is too broad. and needs preliminary data to be
truly meaningful in final results. The recommendation was made that
Susan Phillips renegotiate the scope with the Special Projects Division,
U.S. Department of Education. . : Q :

V. “PROJECT ASSISTANT'S ROLE :

Andrew Renouf, Project Assistant, discussed his role in the Project.
: ‘There will be a study plan constructed for evaluation of the Project
\) which will facilitate the acquisition of information at “the beginning
and end of the Project for comparison. Data will be gathered to mea-
. Sure spelling, typing, sentence structure, etc. Andrew believes that
: \ the.Pr:ject will probably end with many potentially interesting future -
" projects. : ‘ ‘ : ~

VI. EQUIPMENT & SOFTWARE DEMONSTRATION

.Rick Gordon explained and demonstrated the various componénts of the
Apple Ile - the computer being used for the Project. He recommggded
that a choice be made as soon as possible as toé speech synthesizer
to be used with the Apple. There is not enough time in the Project to
compare both synthesizers with the children. This selection of equip-
ment would make the programming move along at a faster rate. He gave
his opinions as to the values and comparative costs 6f both the Votrax
and Echo speech synthesizers. The Committee agreed that Susan will con-

- tact those persons known to have used both speech synthesizers, and a
decision will be made based upon -‘those judgements.

'VII. DISCUSSION .

" A discussion of the various software programs followed. There was gen-
eral agreement that none of the programs were entirely satisfactory,
. but that the Spe]l@qg Program could be used without change even though
. ) .




the element of .interaction was missing. “ There was agreement . that
“Master Type" could be adapted to prove satisfactory for Project use,
Rick also voiced his opinion that the scope of the Project could wqgl
be Timited to a feasibility study with a follow-up program to develop
specific programs.

There being no further discussion, the meeting adjourned at 6:15PM.

yr
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~ \  SENSORY AIDS FOUNDATION
T _ 399 Sherman Avenue, Suite 12
~ Palo Alto, Calxaprnia\ 94306

» N .

A beject To H&ké Apple Computers -
Accessible To Blind Children

Advisory Committee Meeting,
\ ‘ of - i
Friday, March 2, 1984

Minutes c.

¢

The meeting was called to orfder by Susan Phillips, Project Director,

at 3:00pm. Present were Georgie Lee Abel, San Francisco State Uni- BN
~versity, Robert Bowers, Project Evaluator, Richard Gordon, Programmer, \
Marjorie Linvill, President’, Board of Trustees, SAF, Jan McKinley, ‘ \

SAF, Susan Phillips, Marge Quackenbush, parent of a visually impaired R
child, Andrew Renouf, Project Assistant and Fred Schulenburg, parent ‘ :
of a visually impaired child. '

I. PROJECT REVIEW Y - ‘o

Susan Phillips reported on Project activities since the last meeting
of the Advisory Council. Although the original intent of the Project
was to modify existing educational software for use by blind children,
it very quickly became apparent that the edutational software in use

in the schools, and other software packages available in the public
domain, were not adaptable for the speech changes required. In one
case it was possible to obtain permission to modify a controlled
software program. (MasterType by Lightening Software) ‘

.

<

Three software packages are being made available during this project.
"The first to be presented tp the children was the typing program. The
intent of this program is to bring the typing capability of each child
to’a level at which he/she can benefit from the program since computer
access is through a keyboard. It is hoped that each child can reach
typing speed of 25wpm. However, children do not need a typing speed’
of 25wpm to use the spelling program. A slight difficulty has arisen
in that some of the children's hands are quite small (3rd graders in
particular) which means a bit of difficulty in reaching the outside ~
keys with strength and confidence. .-

The second program to be used is the spelling program. This program
has proven very interesting to the children who are now using it be-
cause they can enter their classroom spelling lists and personalize
the file with their own name. An interesting feature of this software

Y
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\\ is that the program creats two separate spelling lists. On one list
the word is entered and spelled correctly. The user (child) can then
3 listen to the word,, using the Echo II speech synthesizer. If the "spoken"
word is not clear to the child, the child can re-enter the word phoe-
netically until it is recognizable to the ear. They are, in fact,
programming the computer to their specifications, and this creates in-
terest and enthusiasm in the children. ~

The original plan for the Project was to modify a language arts program
for the third computer program. No suitable program has been found,

and after consulting with teachers and resource persons,- it has been
decided that the most useful language arts technique would be to develop
proficiency in the use of suffixes. This program is in the process of
completion. Minor changes in the programs have surfaced in" the course
of usage and are being corrected, but overall the completion of the

¥ programming is consistent with the planned schedule.

Practice sessions have commenced with the children in the San Bruno and
San Francisco schools. Work with the children cannot proceed until the
preliminary testing has been completed, and although all permission
sheets have been received from the parents, the test results have not
been received from the Cupertino and San Jose teachers. San Jose teach- -
ers have been extremely difficult to contact and therefore delayed the
students in beginning their computer time for this Project. ‘

The preliminary tests administered are the Minnesota Computer Literacy .
Test and the Stanford Achievement Tests. The Minnesota Test was slight-
ly modified for use with younger children (i.e."boys and Girls"-jn-
stead of "men and women"). The Stanfor® Achievement Tests consist of

p - two sections: language arts andwpelling. The children were tested at’
the appropriate grade level. The listening test is the Wepman Word
Discrimination Test. The test administered for typing skills is a
standard typing test. The Minnesota Computer Literacy Test consists of
four sections: enjoyment, anxiety, efficacy (child's assessment of his/
her ability), and sex-typing (stereotyping). The scoring range for the
Minnesota test is 5 (low) to 25 (h . Of those tests administered,
the average score for enjoyment was 24.0, anxiety was 11.8, efficacy
was 17.6 and sex-typing scored 13.8. ‘

The children from San Bruno and San Francisco have proven to be a highly
motivated, enthusiastic group. Children who previously have been unmo-
tivated by other means are jealous of their time at the computer and
‘wish for more. The scoring on the Wepman hearing test averaged 20 out
of 30 words. Bob Bowers suggested that an improvement in the speech
presentation might improve the scores, and that it might be prudent to
. : give the tests again under more controlled conditions. The use of

> earphones would eliminate background noise and allow more concentration
on the part of the child. Georgie Lee Abel suggested that the quality
of speech would certainly influence the 1istening skills results..

Susan reported some interesting early results of the classroom experé
fence. It is apparent that the totally blind children generally have .
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good keyboard skills (typing instruction usually begins in the fourth
grade for blind children), while the partially sighted children tend
to try to rely on limited vision to see the keyboard and therefore are

struggling.

The programs are proving to be highly motivating to the children. For

one child the work with the computer has made a great difference in

“his motivation. The children compete with each other and with themselves
in trying to improve their performance.: ~

The Project's work schedule allows 30 minutes per child per week on the
computer. The children.would really enjoy, and benefit from, more time
to practice. The schedule ends at the end of May. There is concern
regarding the Cupertino and San Jose students because of the difficulty
of reaching the teachers (they are itinerant resource teachers who go

- from school to school). The testing has not started. The concern is
‘that there will not be enough time to work fully with the children be-
fore the end of May. It was suggested by Mrs. Quackenbush that the
Cupertino Summer School Program could be utilized for completion of the
project in those cities. This aspect will be investigated. :

A short discussion was conducted concerning ideas for a continuation
Proposal to be presented to the U.S. Department of Education to continue
the research. Several suggestions were made for possible incorporation
into such a proposal. One suggestion was to conduct an auditory dis-
crimination study comparing the Votrax and the Echo II speech synthe-
sizers from the viewpoint of the users. Another suggestion was to plan
on an early typing schedule using headphones and covered keys to be
held in the schools 3-5 periods per week. The proposal should stress

- the dependency on the various school districts cooperation,  the neces-
sity to produce software for use by blind children and the lack of suit-
able off-the-shelf software. ' o

I1. SOFTWARE DEMONSTRATION S ’

Susan Phillips and Rick Gordon, Project Programmer, demonstrated the

two programs in use by the children. As a result of loading of the
program, the Committee offered the opinion that an auditory signal
would be useful to inform the user that the program was loaded and use-
able. However, the children can tell by the sound of the computer when
it 15 ready to use. It is a simple addition to make to the program, and

Rick will incorporate such a signal.

Typing Program Discussion |
~ Rick described the evolution of the typing program. The programs in
* use in the public domain were considered uninteresting and unsuitable.

Those programs which were available and less boring incorporated a
great deal of graphics description and motivation. The decision was
made to adapt MasterIype (a typing program) and agreements were made
with the copyright holder. The graphics were adapted to coincide with ‘
pitch changes i.e. the more urgent the action becomes, the tone gets
higher and higher instead of a visual marker getting closer and closer.

,,J;'—-‘\/\ ‘
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After using the program with the children for several sessions, it
has become apparent that some prior basic typing skills are necessary

~ to fully utilize the program. There is a rhythm generated by the pro-

gram which cannot be used to advantage unless the children have basic
knowledge of the homerow. on the’typewriter keyboard. It was suggested
that an auditory method of teaching typing skills is very satisfactory.
A question was raised as to why speed is such a necessity for using the
Computer and why 25wpm was decided upon as a benchmark. Does speed
have relevance to the spe}éing program? These questions will be con-
sidered during the next f weeks.

. ~

Spellin Progrém Discussion \ -
The cE?%dren did have tapes of the voice instructions so they could

become accustomed to the sound of the speech synthesizer prior to be-
ginning the spelling program. The program basically consists of two
lists which are saved by the computer. The one 1ist consists of the
words correctly spelled and acts as the checklist for the answers.
The second list is the spelling list entered into the computer and
from which the speech synthesizer will “speak" ‘the words for testing.
The program has-the capability of allowing the - "re-spelling" of words
phonetically to make for more understandable speech output from the
Echo II. The children can make the adaptations themselves, and it
makes for an excitingtchallenge which they enjoy. - S

The children do not seem to have a preference as to pitch, but a number
of them found the presentation speed not to their liking. Modifications
will be made to the program to allow adjustment of the speed of the
list presentations - especially the “incorrect", or answer list.

DISCUSSION | .- '

" The_general discussion wﬁich followed the software demonstration brought

about some suggestions for future consideration.

The design of the suffix program is planned to eﬁphasize a drill concept
of learning and probably multiple choice questions. The basic material
wou]d‘be prepared by the teachers to coincide with classroom work.

Efforts should be made to "fine tune" the pronunciation. This might #

involve more words and therefore, make the time required longer. How-
ever, the assistance to the children, and the enhanced validity of re-
search results, would be worth the extra time expended. =

In the interests 6f c1arity. the number of commands should be kept to
a minimum. ‘ ‘

There being no further discussion or business, the meeting adjourned

~at 5:15pm.
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. SENSORY AIDS FOUNDATION
399 Sherman Avenue, Suite 12
Palo Alto, California 94308

"Making Apple Computers Accessible
To Blind Chldren" :

. Minutes of the Adviébry Commit tee
> ! - Meeting of June 27, 1984 °
R v . . .

. [ 4 : .
The meeting was called 'to order by Susan Phillips, Project
Director, at 10:00am. Advisory Committee members present
were Peggy Barker, Robert Bowers, Sue Mendiara, Susan Phil-~
lips and Fred Schulenburg. Also present were Richard Gor-
‘don, Programmer, Andrew Rencuf, Project Assistant, Marjorie
Linville, SAF Board of Trustees, Ted Clarke, SAF Intern and
Kathy Sullivan of Pickett Sales (Apple Distributor). \

Susan announced that this meeting would be the last meeting
of the Advisory Committee. The termination date of the
project is July 31, 1984. -

She also announced that the cost-sharing requirement of the
project had been achieved through in-kind contributions of
the Advisory Council members. Kathy Sullivan, Fred Schulen-
burg, and Peggy Barker will complete the necessary form at
the end of the meeting. '

Copies of the March 84 SAF Quarterly Journal were distri-
buted. This issue contains an article describing the expe-

riences of the children using the computer and software at- =

the El Crystal School in San Bruno, California. Susan also
announced that all the schools except the Lawton School in
5an Francisco have the necessary equipment to continue the

classes next year. There hWas been some monies received as a

result of the television exposure on Channel 7 news but not

enough to buy the equipment for the children's use. This is
a d%papppintment as ¢ children were making great progress.
The software will be“given to the teachers to enable them to

continue the progran. o }

A number of the chiidren have written letters to Susan, the
“"computer lady", to expness their interest and enthusiasm in
learning to ‘use the computer. One such letter was read from
Kim, a S5th grade student at Lawton School, San Francisco.

a
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This letter was especially apprec1ated because Kim had been
very quiet and undemonstrative in class, and she expressed
her delight in the work with the computer.

I. Demonstration of Software. Programs

Spelling Program -
Rick Gordon demonstrated how the spelllng program is set up.
Some words must be entered phonetically in order to be

| \recognizable when. spoken by the speech syrithesizer. The

\ " program was not as friendly as anticipated because the
thought was that the teachers would create the list. How-
ever, the children did the programming themselves which
resulted in the spelling program being the favorite because
they were more involved in the operation.

The capablllty of speeding up the word ﬂ?esentatlon is
incorporated in this program. Several of the children regu-
larly speeded up the presentation while others never did.

Language Program : \ -
Rick demonstrated the language program. This. program proved
to be very interesting to the children also. They could do
the programming themselves, but it took longer to do. Sue . -
Mendiara, one of the teachers involved in the project, \
thought this to be the best pragram because it could be used
for all phases of language arts. Sue had purchased a number
of books which were full of ideas to enhance the program.
Sue Mendiara also suggested that the ability to change the
pronounciation of words would be helpful. Rick said that
this could be done, but it woud take twice the room in the

[ program to tag and change words that are difficult.

Discussion following the presentation of the aoftware pro—
grams produced the following questions:

Q. 1s the time limit a pressure on the students?
A. It depends on the student's person&lity.\

- Q. would more frequent use of the. computer be more helpful
i.e. take it home?

A. ©Wot sure of that, but "it is an interesting quesc1on. We
noticed an increase in motivation level as students
worked more with the equipment. The Yigher voice
turned jthe children off, and it seems that it is a
counte{brbductive technique.

Several observations were forthcomlng from the discussion:

1. \MlssJElqueatlons could be repeated. This would be-
helpf from an education point of view. \ N

>

>
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2. It would be'useful to have uhe capability of a braille
print-out. It was suggested that a Cranmer Brulllur
be added to the equipment. ~

3. ‘Computers have become ‘an important factor in the chil-~
dren's outlook regarding career plans. A -desire to
learn to program has been expressed- by one Chlig

4. The students have developed an interest in the hardware
itself, and they expressed a decided preference for
the keyboard of the Apple Ile - notlng the different
touch. ‘ .

5. Bob Bowers expressed the opinion of the group in saylng
that he was impressed with what has been accompllshed “
in a short time.

1I. Slidé Presentation of Children

‘software. The slides captured the enthusiam with which the

younqaters applled themselves. Susan reported\that the
amount of progress each child made was dependen upon the
"amopnt of practice they had and what else was going on at

thp school.

- . Susan showed slides of the chlldren using thg computer and

b

Followlng the’ slide presentation a dlBCUBBlon developed as
to how to acquire a computer for Lawton School. All of the
.bther participating schools are planning to continue the
program next year. On the June 8th telécast on Channel 7
“ news, KGO, Susan made a plea for funds to acquire a computer
6r Lawton. This telecast resulted in eight responses -
mostly with squestlona for fund raising. The sale price of
the Apple computer is $895 at .the present time (educational

discount price).

The suggestion was made to make a video tape to be sent to
" prospective contributdrs or donors. It was suggested that
a tape be sent to John Scully and Steve Jobs at Apple Com-

v ~ puter. .
: N

The principal of Lawton School is a member of the Lions
Club, and it was suggested that a tape be sent to him as a
Lions Club member. The Lions are ipterested in donating -
equipment, rather than money, and is seems a logical point

N : of contact. -

It was also suggested that it might be possible to locate
someone who would be willing to donate a used, older model
computer after up—gradlng their system. Such/a contribution
can be used as a tax write-off for the contributor.

> . . 6!
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III.

Iv.

C-TEC is holding a demonstration for Apple dealers of adap-
tations to the Apple computer which enable the blind and.
visually impaired to input and output the computers. Susan
will show the taped KGO presentationh at that time.

\ \ ) \ ‘
Review of Testing Results for Visually Impaired Children and
Discussion of Ptogreds;@ade Throughout the Year .

Andrew Renouf, Project Ajsistant, reported on the results of
the testing of the children participating in the Apple \
project. .Bcauae'of the small number of students in the
subject pool and the large number of experimental variables,
the. statistics developed are difficult to determine a true
valid measure. However, the findings were interesting. .
Some of the most inferesting are: > '
1. All students raised their typing scores as determined
‘ by the pre~ and post-tests - a few children increased

their speed two or three times the original rate.

2. The results of the Minnesota .Computer Literacy Test
(enjoyment, 'anxiety, efficacy and sex-typing evalua-
tions) indicated that the enjoyment factor either*did
not change.or rose significantly. The anxiety factor
decreased markedly and the efficacy (child's assessment
of his/her ability) went up in the scoring.

3. It was very.apparent that the children were motivated
by the opportunity to use their name in their work and
thereby personalize their input. The feedback from
the computer was also a strong motivating factor.

Bob Bowers Glosed the discussion by stating that the results
of the project demonstrated that there is a larger field of
application beyond the visually impaired. Educational .soft-
ware of this kind has great potential in the education of
the learning disabled and others.

~

Discussion of Futut% Ideas for Project{’bsults
The Advisory Committee felt strongly tRat the results of the
project were of sufficient value, and the software of sig-
nificant worth, that it should be made available to as wide
an audience as possible. The first determinaton must be as
to who owns the software. It was generally contceded that
because of the funding of the project by the U,S. Govern-
ment, the software belongs to the Government. However, Bob
Bowers. uggestgd\thatﬁthe copy submitted to the Government

be stamped “"Not For Distribution" and the report be written
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in very general terms so as to ngé\glsclose any new ideas or
changes. Changes to the software will be the property of:
the creatpr of the changes.

sw

Susan Phillips would like to make the software available, as
it is currently written and without improvements. The price
will be determlned at a later date. The usual cost of
programs such as these is about $30.00.

In the interest of wide distribution of information, about
the software, a discussion followed as to how to get the
information to the approprlate people.

Some of the Advisory Committee members will be attending the
Alliance meeting in.Nashville in July. They will advise the
members that the software is available. Susan Phllllps will
be making a demonstration of the software at SAF in July for
anyone who wishes to see and hear the finished work.

Articles regarding the software will be submitted, with
plctures. to a number of publication i.e. Journal of vlsual
Impairment, Infoworld, Closing the Gap, CUE.

-

The material w111 also be sent to appropriate publishers
i.e. Scarborough Systems, Addlson Wesley.

Susan will be contactlng LINC in Columbus, Ohlo. -

Apple Computer publlshes an educational ngwsletter. and infor-
mation and pictures will be submitted to them for publica-

tion.

CEC (Counc11 for Exceptional Children) is meeting this fall
in Disneyland, California. Bob'Bowers will send information

on this-meeting to Susan Phillips, and Susan will submit a
paper tomkhe CEC for presentatlon at this meeting.

The Advisory Committee gave their addresses for the summer
to Susan Phillips so that the final report of the project
and any pertinent up-date materials can be sent to them.

Everyon+ expressed their 1nt;j;§t in serv1ng on the Adv1sory
Committ=22 for this pro;ect. and their pleasure in the .

results.

There being no further-business, the meﬁﬁéngﬁadjourned at 12.
noon. AR Lo

o
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l Michael, 3rd grade stud tk Lawwon

School, San Francisco, working on

the typing program | e s

‘Michael listening to his score on the
typing program - 40 out of 40. He in-
creased his typing speed from O-wpm to
19-

32T COPY AVAILABLE
67
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'BEST COPY AVAILABLE .

Corey, Sth Qrade student, Lawton School ,
San Francisco, working on the typing pro-
3 aram : \ :

Corey listening to his score - 39 out
.of 40‘ \ .

’ 0\ | N 68'
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Kim, 5th grade studEnt Lawton School
San Francisco

arlk
Kim demonstrating the typing program to
her_sighted classmates during their
computer fair

BEST COPY AVAILABLE
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vSighted 5th graders using the typing
program during the computer fair
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Appendix 1

Letters received from
participating students
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, o . | ;\\\
Dear Mrs; Thillips, |
I would like to thank you for helping us lesrn ebout the computer
I think it was = gooa eXper;ence. | ‘ '
I Lone thet your brby is he-ny and healthys it wWES very niée '
to have worked with you. |
It wes nice to have know you, I also had a wonderful time
et the breakfpst last week, ‘
I hope to see you somo day Egsln perheps when I go through the
foundrtion to g€t a job. \ i
- May =11 of your nrojects that you and the foundrtion ‘updertake

turm out to be successful,

Sincerely;

Sandra Zengas

~,
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The ECHOTYPE Program

The ECHOTYPE Prdgram was Gesignec to give students
practice in touch—typing. It uses a pre-stored set of eighteen
lessons which proceec in difficulty from single characters on

.the home row of keys to complete words and BASIC programming

conmands. The program is based on the commercial program
MasterType (TM) by Bruce Zweig. Mr. Zweig has given Sensory
Aius Foundation permission to use.the data fliﬁs he develofpead .
for MasterType (the disk files which contain e letters anad

. WOras used in the lessons) in the implementation of ECHOTYPE.

Background

. In order to prepare visJally-impaited students  for the
other programs in the Project (SPELL and ECHOTEXT), it was
necessary to develop a program to teach the typing skills they
woula need to use those programs. Although the model for the

typing program was MasterType, it was clear during the design

phase that the new program would necessarily be very dlfferent,_

based on the needs of the visually-impaired student.

MasterType, like most currently-avallable educational
software, employs complex graphics, color, and movement on the
aisplay screen to communicate #mformation to the student. In
ECHOTYPE information 1is communlcateo only through sound, in
that, besides the pronuncmatlon of the characters anc woras,

. only the pitch of the voice is varied. The other variables

possible with the Echo II are volume (gain), ana, to a limited
extent, the speed of the spoken voice. The volume is not

" varied whlle using the program, and the speed of pronunciation,

which may be selected as either "normal" or. “fast", was .
maintainea at the normal speed. \

MasterType presents the user- with a changing set of four
woras which must be typeda. - Each begins at a corher of the
screen ana moves toward the center of the screen untll it is
typed correctly, at which point it dlsappea;a and is replaceo .
with a new word. This process continues until all the words of
the lesson have been typec at least once. 1In ECHOTYPE, only a
single word can be typed at any one time (rather than hav1ng
the student choose which of four to type). Insteaa of using’

‘the progression of the word across the screen to indicate the

passage of time, the pitch of the spoken.word is increasea as
the word is repeated until the word'is entered correctly.

The "scoring® in ECHOTYPE is basea solely on the number ‘of
correct entries typed in during the lesson, and Goes not take
the selected speea into account to calculate the score.

1
-~

Ay
»
‘76
R .
. . N
* -



ECHOTYPE

L]

Runnlng the Progtam !

After starting the proLram the étuoent is asked to enter

his or her name, ana is asked whether directions-on running the\

program are pecessary. If ko, a short tutogial is presented
which exgplains the entry of ,words (terminated by the "space"
character),. the scoring, and the use of changing pitch .of the
voice. If no directions are requested, the student is asked to
enter the number of the lesson to be practlced (one to -
eighteen), and finally for the "speea" of the lesson (a number
between one anc ten). The speed entered determines how much
time will be allowed for each correct typed entry. A higher
'Qumber allows less time per entry than a lower number.

Next, the lesson is read from the disk, a protess which
takes about five seconds. The student is then told the number
of woras in the lesson, and the individual words are pronounced
one by one, as they will be spoken during the lesson, When the
student presses RETURN after a final prompt, the lesson begins.

- For each word in the lesson, the word is spoken and the
stuaent attempts to type it before the word is spoken again.
If the word is typed 1ncorrect1y, or if the word is not entered
in time, the word is spokén again, this time ‘in a higher pitch.
After the word is typed correctly (or if the word has not been
typed correctly before it has been spoken "ten times), the next
worc in the lesson is spoken. This process is repeated until"
each of the ten words in the lesson hawe been typec four tines.
At the ena of the lesson, the score for the lesson is
reportea, along with a (presurmably encouraging) comment about
the stuaent's progress. The student can then either repeat the
lesson, go on to another, or finish using the program.
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~ The SPELL and RECORD Programs

The SPELL and RECORD programs were designed to permit an
instructor or student to prepare a spelling lesson of up to
twenty words, to save that lesson with a unigque name on a disk,
,ana to use the lesson in spelling drills. Because the Echo 11
speech synthesizer cannot translate written text into speech
without error, two lists are stored on the disk for each
lesson: ‘one contains the words in their correct spelling, the
other in a modifieda, semi-phonetic representation. \

4

RECORD

The RECORD program begins (as do all the programs in the
SAF series) by loading the Street Electronics Corp. "Textalker"
speech synthesis program for the Echo II speech synthesizer.
- This step takes about’ 15 seconds. From this point on,

\coﬁmunication with the user is through b?th the screen and the
Echo. ‘ ‘ -~

Next, the user is allowed to alter the pitch of the voice
and to change the speech rate, though this last adjustment is
limited to “fast"™ or "slow". Most users begin using the slow
rate until they become accustomed to the Echo's manner of
speech, then switch to the faster rate.

Next, the user is asked for the number of words in the
list being created, in the range one to twenty. Far each of
the words, the user is asked to enter the correct spelling
first, then an optional modified spelling if the Echo can't
pronounce the correct spelling adequately. This a. \
trial-and-error process, with the user trying various phonetic
spellings until satisfied with the pronunciation.

When all the words have been entered, the complete list is
displayed on the screen and pronounced as the words are ‘
displayéd. The user then has the option of changing the
(correct) spelling of any of the words. It is assumed that the
pronunciation, at this point, is correct, but that errors may
have been made in the. correct spelling of some of the words.
After each correction, the word list is again displayed and
spoken, until the user is satisfged“that the list is correct.

The user is then asked for a name for the word list. This
name is used as the file name on the disk. The file is written
to the disk and locked. (The "locking" process assures that
- the file won't be accidentally erased. To erase the file it

'must be "unlocked" by issuing the proper command to the Apple
operating systemn. : -
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" Finally, the user is asked whether he or she would like to
create another word list. If so, the process begins again at
the point where the number of words in the list is asked. If
not, the user is thanked and reminded to use the list with the
program SPELL, and the program ends,

SPELL T X ‘
\ The SPELL program, after loading the speech synthesis
routines, asks the student to enter his or her name. This name
will be used throughout the program at appropriate times. The
student is then asked whether the characteristice of the voice
~(the pitch and speed) should be changed. If so, pitch and
speed can be adjusted: individually. % . ) .
. Next, the student is asked for the namé of the word list
cstored on the disk. If the name ig efterediincorrectly (or if
the named file doesn't exist on the disk currently in the disk
drive),:the program exits and must be ‘restarted.
\ . \ ﬁ
The student is next told how many wordslare in the list he
or she has selected, and is given a brief series of
instructions. Each will be spoken, accompanied by a “"beep"
from the Apgple's internal speaker. As each letter is typed in
it is spoken; the end of the entry is indicated by pressing the
.RETURN key. If the student wants to correct a letter before
pressing RETURN, the "left arrow" key is used to back up to the
incorrect letter(s). If the student wants to hear the word
again, the RETURN ie pressed alone. If the student wants to
hear the instructions again, RETURN is pressed twice.

dfter entering each word, the student is told either that
the word is correct, at which point the next word is spoken, or
that it is incorrect, Then the word is spoken again and the
student is given another chance to enter it correctly. If the
woré is entered incorrectly, twice in succesgion, the student is
given a "hint": the letters correctly entered (1n the correct
position in the word) are spoken, and the program pauses, then
waits for the student to press RETURN to continue. If the word’
is entered incorrectly again, the program moves to the next

- word in the 1list. .

At the end of the list, the student is told the score
(number correct out of number attempted), and is told which
words were missed. These words are spelled letter by letter

pvidually. The student is then given the opportunity to try
thémlist (or another list) again; if so, the program asks for
the nanie of the list and repeats from that point. If not, the

S e -

program ends. ..
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The CREATE and ECHOTEXT Programs

ECHOTEXT is a general-purpose language arts testing
program in the form of a multiple-choice quiz. The CREATE
program generates the disk files which are used as the lessons
to be used with ECHOTEXT. Though CREATE was designed to be
used by an instructor, it can also be used by students to
prepare practice lessons for individual study. CREATE
conmunicates with the user through the Apple keyboard anda
digplay screen, ‘and does not use the Echo II speech
synthesizer, and so is not appropriate for the vision-impaired.
student, ~ :

CREATE | |
. o ‘
The CREATE program begins by asKing if the user needs

.instructions. If-so, a brief tutorial is displayed explaining
the use of the program. s

The user is asked for a file name to store the lesson to
be created on disk, and for the number of questions in the
lesson (with a maximum of twenty questions). Next, an { DN
introductory paragraph may be entered which explains the - L
subject to be covered. in the lesson. The paragraph it entered \ ‘
a5 it is to appear on the screen (and as it ig to be spoken by
the Echo II). The end of the paragraph is indicated by
entering the "number" character *"#",

The user is then prompted to enter the first question in
the lesson. The question can contain up to 255 characters, or
- about six lines of text on the screen. As with entering the
introductory paragraph, the question is terminated with the #
character., The user is next prompted for the number of choices
for the current question (with a maximum of five ‘choices per
~question). Next the individual choices are entered (each
terminated with the # character). After all the choices have
been entered, the user is prompted to enter the number of the
correct choice, This procedure is repeated for all of the
questions in the lesson.

When all the questions and choices have been entered, the
user is asked to enter the name of the lesson; this name will
be saved as the name of the file on the disk. When the file
has been saved successfully on the disk, the program ends.

ECHOTEXT
The ECHOTEXT‘program, after loading the speech .synthesis

software, asks the student to enter his or her name, then to
enter the name of the lesson to be stucied. If the named file
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cannot be found on the disk (or if the name was entered x
incorrectly) the program terminates and must be restarted. The
student is then told how many questions are in the lesson, and
promptec to press RETURN when ready to begin the lesson. 5 )

The introductory paragraph is read from the disk and
displayed and spoken. When the student presses RETURN, the
first question and the possible choices for that question are
displayed and spoken. If the student does not respond with the
number of the correct answer, the correct number and its
associated answer are displayed and spoken. This process is
repeated for all the questions in the lesson. ‘

When all the questions in the lesson have been covered,
the student is tolc his or her score (number correct out of the
total number of questions), and is asked whethet to repeat the
current or another lesson. If 80, the program repeats from the
point it asks for the name of the lesson. If not, the program
enas. . .
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A MESSAGE TOOUR READERS .

Through these Quarte)ly Jourmals’
we report.on the status of our pro-
grams: the funding, the objectives

+ and the results of each major pro-

P ~

gram area,
. In this issue we shall nromde
vxgnettes of people receiving ser-

intentis to demonstrate the power
of technology, when appropriately
applied, to unlock access to infor-
mation not earlier accessible. The
use of teclinology to solve prob-

lems for hearing and visually im-
‘paired persons is Sensory Al‘dS\

vices thyough these programs. Olh‘— Foundation’s main objectlve.

»

\\i s

PROGRAMMING IN LARGE PRINT

Center forInde-
omputer Train-

A graduate of t
xpendent Living

_ing- Project in 1982, K$e Parrish
thought finding a job as a compu-

ter programmer would be easy.
Butentering theemployment mar-
ket during a recession, when em-
ployers could be very selective
about hiring only experienced pro-
grammers, made it anything but
easy. Parrish found that his vis-
ual loss and his inexperience in

. proggamming combinad#to create

a major obstaele to getting his
foot 1o the door. Today however,
- he is successfully employed as a
Computer Prograrnmer at Hewlett-

% Packard.

How did Parrish get to where he
is today? In 1967 he lost most of

his vision as a'result of surgery.

Although a small window of vis»
ion remained, it was not enough
“for Parrish to comtinue his work
as z:?ancml administrator, a job
requding much paperwgrk. He
then decided to go into co puter
programming.

The Department of Rehabilita-
tion counseled and trained hjm as
a com[jutef programmer. While in

h!

.

. T 83-~

main frame resulted §

N o

his trammg, he had work expe-
riené¢ at Hewlett-Packard. He
hoped that would cinch his place-
ment & H:-P. It did not because
they had no openings when he
graduated. After several months

of unsuccessful johsearching, Par- .

rish was referred to SAF for assis-
tance in finding a job and i

determining the most appropriate
computer aids to perform his work.

+SAF worked closely with Parrish
Jxeferring him to jobs. SAF also
“conducted: an evaluation of his

visual limitations as they affected
his ability to use a computer, and

. recommended a large print com-

puter terminal for employment.
In October of 1983, his past-asso-
‘ciation with H-P paid off when he
got an unpaid work experience in
their international division. His"
successful volunteer work using a
Visualtek large print App}e com-
puter as a terminal for t|

ent job offer in Feb .
continuing to provide technical
assistance in solving a new com-
puter access problem dealing with

_ interactive programming.

N
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PERSONAL CQMPUTING OFFERS NEW POTENTIAL
. - TO VISUALLY IMPAIRED CHILDREN

Sanara, Marvelena and Michelle

Zre classmates at El Crystal

School in San Bruno, California,
where they spend part of each day

~with Sue Mendiara, Resource
" Teacher for the Visually Impalred

‘1in SaQ\

ateo County,
is an eXample o
dren with re visual impair-
ments can pand their learning

‘~sands of ¢hildeén in classréoms,
across the country, Sandra, Mar:*.

velena and'Michelle are now able
to use an Apple computer. * ;
The $50,000 grant from the U S.
Department of Education, Div-
ision of Education Serv1ces ahd

Sperial Education Programs, has.

allowed Sensory Aids Foundation
to develop twoexperimental proto-

type software packages foruse by-

blind children. (A third program

4s currently under development )

Before January, 1984 visually
mpalreﬂ children were ungble to
are in the excitement and fun of
usmg publicly available microcom-

-,

v

>

'gram adapted

puters. Now the children are say-
ing, “I think that the speech syn-
thesizer-is really neat, and I'm
glad that we are able to use it.”
Marvelena, a 4th grader, went on
to say, ‘I think thatitis really fun
to work with the computer now.
My sister is working with it too,
and I'm glad I can do some of the
same things that my sister does. I

. think the computer 1s really fun,

and T learn a lot from it.” .
The first program developed for
the children was a typing pro-
permission
from the author and pubhsher of
“Master Type”. Our version uses
the Echo II speech synthesizer to

prov1de speech output for the 17
. different lessons. Now,

gfterthree

months of student evaluation and
several modifications, we see child-
ren that have never been inter-
ested in learning how to type anx-
ious for the “computer teacher” to
arrive so they-can practice their
typing. Fourth grader, Michelle
has said, I like the computer. It

- was kind of hardo at first. You

. of the kids in my reg

learn how to type more. It makes

me feel good because I'm learning  #

how to type and some of the other
kids don’t know how to type and I
can.” . ~ .

Positive results arealso achleved .
-through “‘mainstreaming”

the
children. ‘“Basically, this.means
that the visually impaired child-
ren spend most of their day in

regular classrooms and come to

me as a,resource during the day”,
says Ms. Mendiara. Ms. Mendi-
ara was very excited when Susan
Phillips, SAF Project Directer, con-
tacted her to ask for student soft-
ware evaluatérs. “I have wanted
xmy children to have a chante to

. use computers, and now I can see

such posjtive results.”

Marvelena completed one of the
lessons on the typing program
and then said, “I feel mgre a part

because I feel like a sighted per-
son using the computer with the
speech synthesizer. I can’t wait to
get t6 the Spelling Program”.

I RECENTLY BLINDED PROGRAMMER TAKES
.. INITIAL STEP TOWARD RE- EMPLOYMENT

Last ©ctober, the Sensory Aids
Foundation and the Western Blind
Rehabilitation Center (a section
of the Palo Alto VA Medical Cen-

ter) jointly set up a training center
to instruct blind and low vision.

mdlvnduafs in the use of braille,
voice and large print computer
access devices. This joint project
is called C-TEC, which stands for

Computer Training, and Evalua-

tion Center.
C-TEC's first student was a com-
puter programmer who was forced

ko

to resign from his position because
of complications of diabetic reti-
nopathy which prevented him
from viewing the C RT screen. The
studentf veteran in his late for-

.ties, had been working.in the com-

. puter mdustry for some 20 years.

After discussmg the goals of the
student, a plah was devised in
which he began learning the Apple
11 Plus with thé Echo II;synthetic
voice and the software package:
call ckBRALLLI‘ -EDIT. The stu:

hours of direct instruction and
_lndependent practice on these de-

. vices. In addition, he did some

exploring on his own, finding that
while the AppleIl Plus could meet
his needs of programmmg in
COBOIL,, the Apple TII would be
even better. The Smdent has com-,
pleted his training ‘with C-TEC
and has returned home to South-
ern California where he is using
*the combined services of the Voca-
tional Rehabilitation Department

»

dent spent a_t:ombmatxmwg)ti 48 if the Veterans Administration,

r class .

s v
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Sensory Aids Foundation and the
State Rehabilitation Counselor to
obtain employment as a computer
programmer.

Veterans should be aware that
the VA has not yet reached a deci-
ston toward processing the traip-

Through Sensory Aids Founda-
tion, evaluation and training ser-
vices at C-TEC are provided to
non-veterans on a fee basis. Also,
one-hour demonstrations of equip-
ment are available by appoint-
ment to interested consumers,

ing and issuance of any of these ¢ employers, and rehabilitation and

computer access devices. This is
still in the evaluation stages and
any requests or input from veter-
ans would be useful in assessing
veteran needs. .

special education professionals.
Persons interested in evaluation

and training are encouraged to ,

apply.
Non-veterans should direct re-
quests to:

~

Jerry Kuns, Administrator, C-TEC
Yensory Aids Foundation

399 Sherman Avenues

Palo Alto, CA 94306
415/329-0430

Veterans should contact:

Jay Stiteley

Computer Reading Aids Specialist
WBRC (124)

VA Medical Center

3801 Miranda Avenue

Palo Alto, CA 94369
415/493-5000, Ext. 4369

,
.
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. - . TECHNOLOGY IN EMPLOYMENT

- COMPUTERS AND COUNTRY MUSIC -
, A FINE COMBINATION FOR BLIND

PRODUCTION ASSISTAN

-

The country sounds of KRIJ are
heard throughout Chico and the
foothills of Northern California’s
Sierra Nevada Mountain Range.
KRLFis a radio station in Para-
dise, California, and its new pro-
duction assistant, Kevin Harkins,
is blind. Kevin works the night
shift and will soon be operating
the station independently, .Har-
kins. who has

credible radio voices™ according

SGCIENTIFIC PROGRAMMING AN EXCELL
- FOR HEARING IMPAIRED MATHEMA

¢ There are timc\s when everythmg “we r(*fen}ed was Wllhc;tm Michael. «worked enthusiastically to ensure

goes rxght ‘Pete” McCloskex_a
member of the Board. of Trustees

of Sensory Aids Foundation, re-
cently contacted several com pan-
ies asking them to support SAK
_employment programs.

commitment to hire ope of our
chients. SAF staff met with Chris
Grotzinger and Ron Miller of Finn-
igan to explain SAF services and
*to estaklisha process to refer quahi-
fied applicants. Qne of the people

“one of those in-~

Finmigan Corporation was one
of the first to re.kpon'd.with/({

to statwn manager Jan Clalre,
has to access KRIJ's Harris Com-
puter system. To do this he will be
using a Zorba 2000 microcomputer
with a speech -syn thesizer and
special software geveloped by Roh-
land Microcomputing.

Sensory Aids Foundation has

sworked with KRLJ from the start

to ensure Harkins’ success on the
jobh. SAF visited the radio station

.
?

“Mr. Michaelhas a Ph.D). in mathe-

rmatics and several years teach-

ing oxperiem e. However, he was
forcedto giveup ted(hmg because
he dewploped. a severe ‘bilateral
hearing doss which made it ex-
tremely difficult to Operate in a
(»]dssmnm situation.

. When “the peopls at l*mmg(m
methnm,t,heywc,\m pigssed with
Michael's knowledge of scientific
programming languages. He was
hired as a Senior Scientific Pro-
grammer/Analyst. Finnigan has

o 85

P

- Corporation hs

T

to 1dentlfV*poten tial problems and
then eobrdinatéd the effott to get
equipment and the necessary soft-
ware. Currently plans are being
made to get everything in place.
In the near future,if you arefin the

- Chico vicinity and hear Kevin .

Harkins reading the news and
playing country music on the
radio, you can besure he's doing it
on his own.

AN

SOLUTION
ICIAN’

Bill Michael’s success in his new
job. They will provide the neces-
sary duommudqtmns to enable
him to partmpat(, in departmen-
‘tal staffings and to facilitate com-
munication between Mic hael and
his co-workers.

* Bill Michael has found himself
an excellent job, and Fmnigan
s gained a valua-
ble employee. But eveg more, the
it?‘.«‘)mpar}y has learned something
— being disabled is not-a geflee-
tion of someone’s abi(lit[v.

| »
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SAF Employment Projects Vidvox Advisory Commitiee .
- : .o Dr. Jared Bernstein -
g:rf:lw]: (.lahformat o N SRI International \ # i .
. aiter ( pewensiern .
(Executive Chairpersont .[g):a,i}zﬁr;](,:::zs“y Who We Are T >
’f?}“{f”'{”"“"”" Sally Hambrecht (Mrs. Willigm) - -Sensory Aids Foundation (bAF) is a
Telosrnann Dr. Steve Jamigon ‘ ofit corporation which puts tech-
Telesensary Systems, Inc. . International’ Business Machines Corporation non-profitcorp k ;! ) di 1;)1 d
Robert Betendorf ", Marjorie W. Linvill (Mrs. John) nology to work helping disabled per-
Béckman Instruments, Inc. N ‘ " DonaldJ..Ruder : . sqns enter the job market T h;hughout
20';:}‘3:(;3, lon & Space (o Ine. . /fﬁr‘:ne S. Russell - : _ California, SAF professmnals have
Richard Del taner +pace 2o, ne [S)i":‘”gl;‘;“;ﬁ’x‘:ﬁ““" \ placed over 400 disabled persons in jobs
N i () ~
Intersil, Inc. s, Stanford University Medical (enter whichywere previously ngt open to them.
Joan Easterbrooks \ G, Dr. Arthurlene Towner Thefe people now work competitively
. ;ial'{lor'lla(?Pplm"lnwu of Rehabilitation ‘;’h‘an Francisco State University l with non-disabled workers becausethe
T, ctarry Gaaviant ltace Wheat (Mrex. Rich N . . . e
Cromemeos Inc. i \ ‘ ”Y'v ace Wheat (Mr=. Richard) use sensory aids wh\ch havgpeen iden
"Dick Farr " . “ tifitd and researched by SAF.
(”;:"*’"“ 1""6'*""’ . \ - ' In addition to identifying and research-
arles Harris ' . . . ing job opportunities, SAF also offers
N jﬁi.’éi}ﬁﬁ'?"\;ﬁ.ﬁiﬁ:%“ Machine mmmnmt tmployers cohsultation services on such
Compath P \ things as: recrmt.met:} of«disabled per-
Jennnie Lows - . .0 . : . . sohs with appropriatejob skills, identi-
6!“!2((&:?)(1 of California Apple:;m:puter Project Advisory Committee fication of appropnate jobs, job reten- .
Kennet artin ! eguy Barker .
Californdt Department of Rehabilitation : “hildren's Hospital at Stanford « tion, ac qmsmon of sensory aids, and
. Steve Martinez K Reneé Child - follow:up support services.- ‘
Bankof the West. Y .gan (;Iasg g;n w(d School Distrtct Training is available: for visually
Michael May ' Sandra Adams Curry timpaired-persons to teach them to use
ESE Inc., A Sebswdtary of TRW N AEVH ) - p i pe ¢ s aids appro-
Al Miller : LN Dre. Phil Hatlan ‘ speciiic computer access a ppro- -
Internatinnal Business Machines Corporation San Francisen State Univesity priate in his/her job, .
. Raymond N. Nelaon . Dr. David T. Uslan . s .
. Parific Telephone Califorraa State Department uf Education ) - - .
" Bonnie Nunke & Elizabeth Weal . L : . . o
. Signeties Corporation A[inﬂ Computer. Ine. w. .
% b a o
* " 5 h
thbURY AII)J\FOUNDAI‘ION + 399 SHERMAN AVI&NUP,, SUI l}* 12 + PALO Ail‘() .C A 94'306 .
Q \ Telophone: (4 15) 328-0430
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the San Francisco area is bringing the
world of computers to the blind. Witha
. : $50,000 grant fram the United States,
\ Department of Education, the Sensory
. Aids Foundation in Palo Alto, Califor-
. dard nia, has used existing software on an
ware. Apple te interfaced with a Street
ge is Electronics Echo 1 speech synthesizer.
ative B The synthesizer allows information
1tool sormally displayed on the video screen
nerst 10 be spoken to the children.
s, the @  Project coordinator Susan Bhillips
nures “  pas been working with the third
Y i i through sixth graders since January.
le the i Each was given a pretest in typing.
wides spelling, listening, and language skills,
) of d to software designed to
imary then expose .
adisk ~ sharpen those same skills. Each student
Jevice. .will also be given a pogt-test in Junc.
se disk A report o&{{le results of thie project
f yout- will be ready'in August and will be
thout available for a nominal fee. Plans for
yours! marketing software for blind and visu-
ally impaired computer users should |
also be under way by late summer. For
Drsk W information on the report and the
:,‘,'.'?é’,', sofiware, scnd a  scif-addressed,
1Corp.. stamped envelope in August to Susan
‘0gooz. Phillips, Sensory Aids Foundation, 399
. Sherman Ave., Palo Alto, CA 94306:
: telephone 415-329-0430. O

(_‘rf"r ;/'o< —
7. s ey

2560, Berkeley, CA 94702,

\Pteliium programs

directly Hively's Choice. A Curriculum Guide
. Write 10 Outstanding Educational Micro-
Sunset computer Programs for Preschool
~through Grade 9 is the first volume of
‘ what is expected to be an annual series
. of guides to the best educational
sblem of microcomputer software. The 1983-84
are pro- guide features a description of 106
~wnd tight soltware programs’in an casy-to-read
sharing format. : ,
Xquate or The guide was compiled by a nation-
wblisher ol group of teachers,and education
eveloped consultants under thc\direction of
—a Site - Wells Hively, a former ‘eesearcher in
\ educational technology at Harvard..
allows a The book is available for $19.95 from
1 licensed Continental Press,. Inc, Elizabeth-
nputer on - « town, PA 17022.
- software . /
wl's com- Software for the sightlesd.

COMPUTER CORNER continued

puter network. A Site License is good

for one item of software: cadl is $15.
For more information on the Site Li-
cense and a free catalog of EduSoft

© K12 software, write EduSoft, PO Box

N A\d;monslration projéct involving 18

blind and visually impaired students in

“Teachers Professionat Investment Co. 22

Teachers Cotlege-Columbia Univ. . . . .140

TinManPreas ... ... ..c.oovinnnn. 139
Upstart Library ... ........... SR 141
WOb;torméGtaw-Hin .............. 123
World Almanac .. ... e e 55
Yogotours BT e 18
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Appendix L
Asia Society/The .. ... ... ...
Badge-A-Minit ........... s
Beli & Howell .. ... F
Calculated Industries Inc. .......>...
- Classroom Consortia Media ......... ‘
Commodore .................n0s
CaoronadoPublishing . ..............
Davidson ang ASSOC. . ..............- 4
Discovery2000 . .................. 140
EastmanXodak ....................
Economy Company. The . ..........! CA \
Edmund Scientific . ..... ... ...,
Epson America, Inc. .............. 4243 This erystol-cleor plastic
EW.in’SS ........................ 9 W'd‘y lominates without
Frankiin Computer Corp. .. ........ 68-69 heat, %'va&‘: :&‘""‘“ 5
Games Magazing® .. ..............0 ,
Ginn md‘corw":\y ........ C2-1,105 u‘)? $10.95 LAMINATING KT
Graphic Learning Corp Y3 * 12 sheets 97 x 12° clear PLASTIK-SEAL
Graynouss BOOKS .t .. ........... 141 (over 12901 inches)
&mm m‘ ......... w ® MAGIC HAND, o W ool !M' makes
Qrrwlone BOOKS ..o kamingting sasy! \
Harcount Brace Jovanovich ... ..... 60-61 * Fienshing SQUEEGEE A
‘Hartley Courseware ............. ..120 © Step-by-step INSTRUCTION sheet e
Hayes School Publishing ........... 126 « Yo Order, \ o
Heath and Company, DC. ........... 49 vend chack or money order 10
Holt Rinshart ind Winston ........... 74 NATIONWIDE ADHESIVE
Houghton Miflin .. .. ............... {tq) PRODUCTS, INC
HoytProducts .................... 141 A M Peno a:»ildino.
IBMCOMD. >.ovovvnnn- P, 17 27801 Euckid Ave. /tuchid, Ohio 44132
lCalandaif ... ... i 64
Instructor Book Club .. ... ....... 1817 .
IPF PUDICAtIONS ... ..o o overene 15
vy Corporation ................... 1\ See Materiais/information Listing 284
. Jamestown Publishers ... ..... U 64 [ g ‘
1 JF. Enterprises . ........... }oooo .00
Jonson Spaciaities . .............. "9l
JudyNStrUCtO . ... k) !!
Logo Computer Systems ............ 70 .
MacMillan Book Club . . . ... ...... 22-33 !
MacMillgn Publishing . . .. ........... 10t |
Mapac ToyCompany ............... 4% . .
Marrill Publishing. Charles E. 48,122,148-C3
MICIO-SCI ... e 138
Miltiken PublishingCorp. . ..., ... ...78 '
Modern Curticulum Pros§‘. % AR 23 - s"p a donﬂl’
Natiorfwide Adhasive Products = L. .. .139
Nestie Company ' ................. 125 '“‘o 'h. MQ“
Northern inois University ... .. N 1) and discover us!
. N A
Olympics Made Easy . . . ....... N 12 We're 20 sure you and your
Pentel of Amaerica, Inc 119 sludc't:ts will enjoy "l'in Man Press 4
. P e enrichment materials, we've prepare
PO‘.TM wp. ................ ‘”“32 ‘ Wh‘ wi“g “ i! p“k.ge“ 'o'
RaGOSNACK . ... oo 24-25 Y?‘:h— a ol;mpx‘ 'dmf' 'ol twenty
N S of the most popular activities tfrom
Riverside Publishing Company .. .. .34-35 fs‘j??ﬁ; fin \: ‘;&_‘;{E"‘iﬂ’}s i?ccitxedin i
; DA ADY?, Gl \)
Soott. Forasman and Co. v 109-112 | 1~ UNBORED BULLETIN BOARD BOOK.
Shrnuzzies, :t\C e 9"‘ 13 . DISCOVER. and mote.
Steck-Vaughn Co. .................1134 | Whyare we doing this? Because we
Swift instruments . . 22 think once you find out how innovative
S TUmnE e gy | | and imeresting we e, you'l come

back for more! Send your name, .
address. and dollar to

~*Tin Man's Twenty”
Tin Man Press
P.O. Box 219
Stanwood, WA 98292

Me‘ll respond right away by ¢
first-class mail.)

See Metsriaie/\nformation Listing 281
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