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The contentuponwhichthiscourseis basedis foundin the insidecolumn
of each page. Instructor’snotesandguidelinesappearin the outside
column.These notesare intendedto helpless-experiencedinstructorscreate
an interestingand effectiveclassroomexperience.Moreexperiencedinstructors
mayfeel free to addtheirownideas.Overheadsandhandoutsare provided
to help reinforcekey points.

Thiscourseis designedto be deliveredin twofour-hoursessions,but can be
combinedinto one eight-hoursession.

Notes

This coursehas been specificallydevelopedto helppeople responsiblefor
providingdirectcare to individualswithseveredisabilitiesunderstandand
participatein the use of technologicaladaptationsto increaseindependence.

This courseis organizedintoa totalof 12 sections.Overheadsandseveralvideos
whichcan be usedto augmentthe lectureor to demonstratea particular
techniqueare incorporatedintothe course.

The timerecommendedfor each sectionis providedin the notesthatpreface
the sections.

Referencesemployedin the developmentof thiscourseare listedin the
bibliography.Before teachingthiscourse,we recommendthatyoubecome
familiarwithall of thismaterial,reviewallvideosandtapesplusthe handbooks
whichgo withsomeof the videos.
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Technology

Notes

Format

Thiscourseis designedto be deliveredviaa combimtionof lecture,slideor
videotapepresentations,largeandsmallgroupdiscussions,androle playing.

ASyou studythe variousclassroomsections,youwillnoticethatthe role playing
segmentscall for participationby at leastthreeindividuals.If yourclasssize is too
smallto permitthatlevelof participationandstillgenerateadequatediscussion,
you mayhaveto mod@ yourdelivery.

In somecases,existingvideotapepresentationsmaybe substituted.You maywish
to developyourownvideotapeusinga homevideocamerawithfriendsand
associatesservingas yourcast.

Time

This courseis designedfor a totalof eighthoursof classroominstructiondivided
intotwo four-hoursessionsto be heldon twodifferentdates.

Youmayfindthatyourspedlc circumstancesdemanddeliveryovera different
timeframe,The coursemayeasilybe combinedintoone-daylongsessionwitha
lunchbreak.

Additionally,whilethiscoursehas been developedfor stand-alonedelivery,it
maybe combinedwithadditionalmaterialas partof a morecomprehensive
coursein the supportof individualswithdisabilities.
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Technology

Notes

Materials

Originalsof all requiredvisualaids,overheads,andhandoutsare includedin this
manual.In orderto deliverthismaterialas designed,youwillhaveto make
overheadcopiesof theseoriginalsandsufficientcopiesof all handoutmaterials
for yourclass.In addition,the followingequipmentis required:

Overheadprojector,

Projectionscreen.

3. VI-ISformatvideocassetterecorder(VCR)or videoplaybackunit.

4. Markerboardor flipchartpadwitheasel.

S. Two or threecoloredmarkers.
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SESSION1

A.

B.

D.

E.

F.

G.

INTRODUCTION
Lecture,5 minutes

TECHNOLOGYVIDEO
Videotape/discussion,2S minutes

VALUESANDPHILOSOPHY
Lecture,20 minutes

ASSESSMENTOF INDMDUALNEEDS
Large-groupactivity,4S minutes

SEATINGANDPOSITIONING
Lecture/small-groupactivity,85 minutes

MOBILITY
Lecture/discussion, minutes

SUMMARYANDCLOSING
Lecture,10 minutes
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CourseOutline

SESSION2

A.

B.

D.

E.

F.

INTRODUCTIONTO SESSION2
Lecture,20 minutes

ENVIRONMENTALCONTROLS
Lecture/demonstration/small-groupactivity,75minutes

ADAPTIVEDEVICESVIDEO
Videotape/discussion,45 minutes

ADAPTIVEDEVICES
Lecture/demonstration/discussion,minutes

COMPUTERUSE
Lecture/demonstration, minutes

COURSESUMMARY
Lecture, minutes
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UPONCOMPLETIONOF THISCOURSE,STUDENTSSHOULDBE ABLETO:

1.0

2.0

3.0

Recognizethe role technologyplaysin the livesof peoplewithdisabilities.

Identifythe firstpersontheyshouldspeakto whenconsideringthe use of
technologyfor a personwitha disability.Theyshouldbe able to listthree
otherconsiderationsto make,

2.1 Gatherinformationusingthe BasicChecklistfor Assessment.

2.2 Assessbarriersto independentmobilityin the environment.

2.3 Requestinformationfromothers.

Identifythe threeusesfor positioningandseating.

3.1 Understandsomeof the effectsof poor sittingposture.

3.2 Describethe usesfor positioning.

3.3 Identifysomeof the seatingcomponents.

Identifythe uses of two differenttypesof wheelchairsanddescribe
appropriateusesfor each.

4.1 Demonstratethe differencesbetweena standardmanual
wheelchairanda lightweightmanualwheelchair.

4.2 Demonstratethe maincomponentsof a powerwheelchair,

4.3 Describethe reasonsfor selectingvarioustypesof wheelchairs,

9



Technology

Goals & Objectives

5.0 Describeanddemonstratethe use of an environmentalcontrolsystem.

Definewhatenvironmentalcontrolsare.

Demonsuatethe use of a singleapplianceenvironmentalcontrol.

Demonstratethe use of an environmentalcontrolsystem.

6.0 Describethe stepsusedto decideon adaptinga device.

6.I Conductan assessmentof commerciallyavailableequipment.

6.2 Identi~possiblemodifkationsof commercialaids.

Describeadaptationsof non-rehabilitationdevices.

Requestinformationfromothers.

Describewaysin whichcomputerscan be usedto assistpeople
withdisabilities.

7.1 List the fourmajorjobs a computercan perform.

7.2 Identi&at leastthreeassistivedevices.

7.3 Describeat leasttwokindsof software.
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Introduction

Format

Lecture

Time

Technology

Session1

5 minutes

Materials

Overhead1
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Session1

Notes

1. Introduceyourself
and have the students
introducethemselves.

2. Display Overhead
coursegoals. In clear
termsthat the students
can easily understand,
list the goals of the
course.
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Section Centent

COURSEGOAISANDOBJECTIVES

Uponcompletionof thissection,students
shouldbe able to:

Recognizethe role technologyplaysin the
livesof peoplewithdisabilities.

Identi&the firstpersontheyshouldspeak
to whenconsideringthe use of technology
for a personwitha disability.They
shouldbe able to listthreeother
considerationsto make.

Identi&the threeusesfor positioning
andseating.

Identifythe uses of two differenttypes
wheelchairsanddescribeappropriate
usesfor each.

Describeanddemonstratethe use of an
environmentalcontrolsystem.

Describethe stepsusedto decideon
adaptinga device.

Describewaysin whichcomputerscan
usedto assistpeoplewithdisabilities.

of

be
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TechnologyVideo

Format

Videotapediscussion

Time

25 minutes

Materials

“Technology:Toolsfor Life”Video
VideotapePlayer

Objectives

Uponcompletionof thissection,students
shouldbe able to:

Technology

Session1

1.0 Recognizethe role technologyplaysin the
livesof peoplewithdisabilities.
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Session1

Notes
........

Show the ...
videotape “Technology: ~
Toolsfor Life” .
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Session1

Valuesand Philosophy

Format

Lecture

Time

minutes

Materials

Overheads2-5

Obioctives

Uponcompletionof thissection,students
shouldbe able to:

1.0 Recognizethe role technologyplaysin
the livesof peoplewithdisabilities.
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Notes

Using the content
included with thissection
and overheads 2, 3, 4,
and 5, presentthe
valuesand philosophy
behind the practice of
usingtechnological
adaptations.
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SectionB: Content

V!UES ANDPHILOSOPHY

Duringthe courseof the lastseveralyears,
technologyhas playeda key role in changingthe
productivity,andfunctionalspeedof society.With
the adventof the personalcomputer,the
microchip,andvariousdevelopmentsin the world
of transportationwe havewitnessedthe greatest
changeso far in ourhistory.

Indeed,the entirebusinessworld,andthe social
worldare ve~ different.Today,withthe luxuryof
automation,peoplehavemorefree timeon their
handsto pursuemorerecreationalactivities,or
fulfiig careers.Peoplewithdisabilitiesare also
beginningto reapthe benefitsof thistechnological
revolution,butwithgreaterdifficultythanother
segmentsof society.

Althoughcollectively,peoplewithdisabilitiesare
greatin number,marketersof majorcompanies,as
wellas theirboardsof directorsapprove
technologyresearchand developmentfor appeal
to the largestaudience(the masses)as possible.

Thatdoesnot meanthatthereare not companies
thatdeveloptechnologyfor peoplewith
disabilities,andit certainlydoesnot meanthat
somemajorcompaniessuchas IBM,andAppledo
not havespecificdivisionswithintheirbusinessfor
technologyfor peoplewithdisabilities.The
problemremainsthattheireffortsare not as
concentratedas theycouldbe eitherbecausethey
reallydo not fullyunderstandtheirmarketor they
do not havea budgetas largeas we wouldlike to
see for thistypeof development.



Technology
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Whatyoumustrealizeis thatthereis so much
technologyfor peoplewithdisabilitiesto tapinto
thatwas not necessarilydevelopedfor their
specificuse. The key is thatwe mustlook at
everythingfroma newviewpointandcreatively
thinkin an entirelydifferentwaythanwe may
havebeen usedto not onlyabouttechnology,
but aboutpeoplewithdisabilities.

Let’s stop for a minuteandtalkaboutvalues,
andphilosophy.

Firstof all,whenwe talkaboutthe subjectsof
philosophyandvalues,we reallyare talkingabout
the samethings.The philosophyis thatpeople
withdisabilitiescan do anythingthatanyoneelse
can, withthe onlypossibledifferencebeing
approach.h individual,for example,who does
not havethe abilityto use vocalcordsstillhas the
abilityto speak.It maybe throughsomepiece of
technology,or someothermethodof
communication.

The valuethatwouldlogicallyfollowfromthis
philosophyis thatif peoplewithdisabilitiescan do
anythingthatanyoneelse can thentheyare an
extremelyimportantpartof society,andit is
everyone’sjob to figureouthow to advocateand
pulltogetherwhateveris necessaryin order
for peoplewithdisabilitiesto be as independent
as possible.

Technologyis one enhancementtool; ourvalues,
ourphilosophy,andcertainlyourattitudeare also
the best toolswe can use in makinglife better
for everyone.
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Valuesplaya key role in the developmentof how
we as professionalsin the fieldworkfor people
withdisabilitiesin orderto help achievemutual
goals.Just as we are a meansfor a personwitha
disabilityto attainspecfic andgeneralgoalsso
shouldthisbe the case for technology.Technology
shouldbe a meansto an end.The end beingwhat
the personwitha disabilityneedsin orderto attain
a higherlevelof independence.

ReprintedwithspecialperrnissimofKingFesturesSyndiate,Inc.

So farwe havebeen usingthistermtechnology.
Whatdoesit reallymeari~Wellwe couldgiveyou
the standarddefinitionin the dictiomry,andit
wouldwork,butlet’stakea look at the
anthropologicaldefinitionof technology.

Technology is the bodyof knowledgeavailable
t. a dvilizat.ionthatis of use in fashioning
implements,practicingmanualartsandskills,
andextractingor makingmaterials.
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So whatdoes thisreallymeanas it relatesto
peoplewithdisabilities?Whatshouldit meanto us
as professionalsin the field?

It meansthatall of us havea bodyof knowledge
as it mayrelateto technology.It is importantto
mentionthatwe are not speakingaboutthe kinds
of technologythatscientistsin hugelaboratories
invent,or complexcomputers,we are talking
abouta hammer,or a saw,or anythingthatmaybe
usedas a tool by us to help enhancethe lifeof the
personwitha disabilitywho wantsto be
moreindependent.

For example,we knowof an individualwho was
in a terribletruckingaccident.The individualwas
a truckdriver,andafterthe accidentlostboth of
his arms.Hisinsurancecoveragegavehimenough
moneyso thathe didnot haveto drivea truck
anymore,nor reallyworkat all.Basically,he was
happywiththisarrangementbecausehe really
enjoyedplayingwithhis son, goingto the park
andwatchingtelevision.One otheractivityhe
reallylikedwas “drinkingbeer.This,however,
provedto be one of his greatestproblems.He
wantedto drinka beer on his own.

The truckdriverwentto a researchfacility.The
professionalslistenedto his needsandbuiltthe
truckdriver‘robotic”arms.Usingmuscleson his
torsoandcertainelectroniccommands, the driver
was able to pick up the beer andalmostdrinkit
on his own.The problemwasthatthe armswere
verydifficultto control,andsometimesthe truck
driverwouldhithimselfin he face.Another

r problemwas thateach armweighedoversixty
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poundsandthe armswere difficultto puton and
takeoff. The truckdriveralsodevelopedterrible
soresunderhis arms.

The end resultwas thathe gaveup usingthem
andhad to go back to askinghiswife,or son to
helphimdrinkthe beer. Untilhe was able to meet
witha “REHABILITATIONTECHNOLOGIST”
(thisis a personwithcommonsense as the most
importanttool to helpingpeoplewithdisabilities
achievetheirgoals,andwe willbe talkingabout
thisrole later).The rehabilitationtechnologist
askedthe driverwhathis needswere, andafter
somediscussion,the rehabilitationtechnologist
resolvedthe problem.The driverwas given
a longstraw.

r TECHNOLOGYIS NOTHINGMORE7

LTHANUSINGCOMMONSENSETO GET
THEJOB DONE.

A

Anotherconceptwe shouldrememberis thatwith
morecomplextechnology,like a computer,or a
communicationdevice,we don’thaveto really
understandit in orderto use it.A verysimple
exampleof thisis an automobile.Mostof us really
do not understandhow an engineworksin
relationshipto the brakes,or how to makea spark
plugspark.Whatwe do know,however,is thatif
we turnthe key andstepon the gas, the
carwillgo.

I’msurethatmanyof us havemoneyaccesscards
thatwe use at the bankor cashmachines.By the
sametoken,we reallydon’tknowhow theyreally
work.AUwe knowis thatwe pressa buttonwith

22
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our confidentialcode, andask it for 25 or 50
dollarsthatit eithergivesus the moneyor tells
us thatwe do not haveit in our account.
Nowlet’sthinkaboutwhatthistechnologyhas
done for us relativeto banking,andrelate
similare~ples to howwe dealwithpeople
withdisabilities.

Firstof all,we all rememberwhatit was liketo do
bankingbeforewe hadthe use of a moneyaccess
card.Wecouldonlygo to the bankduringlimited
hours,duringourlunchhour,or we wouldhaveto
get up earlyon Saturdaysto makeit to the bank.
In otherwords,we usedto haveto planto go to
the bank. It becamesomethingwe hadto think
about,andmakean effortto get done.Wecould
go onlyto the bankin orderto get ourmoney.
Nowmoneybankmachinesare neargrocery
stores,in bus/trainstations,airportsand
shoppingmalls.

Let’s take a at thiskindof example,andthe
similaritythatthiswouldhaveto peoplewith
disabilities.The examplewe shouldthinkaboutis
communicationdevices,ASwiththe bank,we did
not havea “MOBILE”or accessiblesystem.Now,
justas banksare moreaccessiblethroughoutthe
communitybecausetechnologyhas madeaccess
more “portable,”so are communicationdevices.

Back in the dayswhenyou hadto bank during
limitedtimes,peoplewho didnot havethe use of
theirvocal cordshadto use otherwaysto
communicatewithpeopleinsteadof speaking.
The communicationdevicewas usuallya large
plasticboard(aboutthe samesizeas a monopoly
board).The boardhadvariouspictures:maybea
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pictureof a glass,a toilet,a chicken,a cow, a dog,
or a banana.

The pointis thatyou couldnot reallyfitverymany
pictureson thisboard,so communicatingwasvery
difficult.The personwho hadto use an alternate
wayof communicatingwouldpointto a picture
usinga pointerattachedto the head(becausethe
individualcouldnot use theirhand)or someother
bodypart.Withsucha limitedvocabularyof
pictures,all the personcouldsayis “IW~ A
GLASSOF WATER”(by pointingto the glass),or
“IW~ TO GO TO THETOILET”(by pointingto
the toilet),or maybewiththe picturesof the farm
animalsdo someversionof “OLDMCDONALD’S
FARM”or saya nonsensesentence,“THE
CHICKENW~ A BANANA”(by pointingto
the chickenandthe banana).

Whenthe bankmachineswerefirstdeveloped,all
youcoulddo was takeoutmoney.Nowyou can
paybills,makedeposits,transfermoney,and even
askyourbalance.The resultis thatlimiteduse
becameexpanded.

The “OLD”typecommunicationboardfrustrated
the personwiththe disability.The questionthen
becomeswhateffectdidthishavewithstaff,and
withthe personwho hadsucha limited
communicationtool?Well,it meantthatthe person
withthe disabilitywhowantedto expressfeelings
like loveor friendshipcouldn’tdo it. Thisalso
meantthatthe personwho wasusedto speaking
in a “CONVENTIONAL”fashionwouldalmost
avoidmakingconversation,becausetheycould
not talkto each other.It becamea majoreffortjust
to speakto the otherperson,andjustlikegoingto



Technology

Session1

the bank on Saturdaymorning,youhadto
scheduleit. Youhadto makea big effort
to do it.

The othersimilaritythese“MONOPOLYBOARDS”
hadwiththe bankwas thatyouwereverylimited
as to whereyou coulduse them.If you everwent
withthe person,anywhereoutsidehis/herhome
thatpersoncouldnot speakto you.

ASa result,a personwitha disabilitywho could
not speakin the “CONVENTIONAL”fashionended
up withthe following:

●

●

●

●

●

●

Limitedcontactwithothers

Limitedtimeswhen otherscouldcarryon
conversations

Being able to “CONVERSE”withanother
only by havingthatotherpersonlooking
overtheirshoulderat the board

Units on the ideasthatcouldbe
communicated

Limitedplaceswhereconversationcould
occur

Beingavoidedbecauseit was too much
troubleto talkwiththe person
witha disability

The good newsis thatthroughcomputersand
advancedcommunicationdevices,peoplewith ~~•
disabilitiescan expressmanymoreideas.The fkct
remains,peoplewithdisabilitieshavealwayshad
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somethingto say,now theycan say it faster,with
less effort,and(becauseof the fact thatmostof
theseitemsare portable),anywheretheywant.

The sameappliesto gettingaroundwitha power
wheelchair,andcontrollinga person’senvironment
withwirelessswitches.Someof thesepieces of
equipment,someof thesecontrols,andvarious
formsof technologymustbe purchasedthrough
sellersthatspecializein thatkindof equipment.

26



Technology

Session1

However,a lot of the itemsyouwilllearnaboutcan
be purchasedin a wdio Shack,or a smallappliance
store.You mayevenhavesomeof the items
in the house.

The pointis, our job mustbe to thinkabouthow
technologycan increaseindependencefor the
peoplewe-workfor (i.e., peoplewho happento have
disabilities).Weknowthatif peoplewithphysical
disabilitiesare giventhe righttoolstheycan do
anythinganyoneelse can do. It is ourjob to advocate
for helpingpeoplewithdisabilitiesobtainthesetools,
and equallyas importantfor us to thinkaboutwhat
we can do to increasethinking,leaming and
havingfun.P
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Assessmentof Individual Needs

T~hnology

‘Session1

Format

Large-groupactivity

Tim.

45minutes

Materia18

Overheads6-8

Worksheet1: Basic ChecklistforAssessment

r’-
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Objectives

Uponcompletionof thissection,students
shouldbe able to:

2.0 Identifythe f~stpersontheyshould
speakto whenconsideringthe use of
technologyfor a personwitha disability.
Theyshouldbe able to listthreeother
considerationsto make.

2.1 Gatherinformationusingthe Basic
Checklistfor Assessment.

2.2 Assessbarriersto independent
mobilityin the environment.

2.3 Requestinformationfromothers.
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SectionC: *ntont

Thegoalof thischapteris to demonstratethe
basicinformationnecessaryto assesshow the
applicationof technologycan be usedto meet
the needsof a personwitha disability.

IMPORTM POINTSTO STRESS:

●

●

●

Wehavediscussedthe philosophy,valuesand
attitudesthatare importantin workingwith
personswithdisabilities.Wehavealsotalked
aboutthe deftition of technologyandhow
importantit is in promotingindependence.

Nowwe are readyto actuallydo something
withour attitudeandourinterestin
technology.Webeginwiththe individual,to
identifywhathis/herneedsare andto find
waysto meetthoseneeds.

Aspeopleresponsibleto personswith
disabilities,directcare staffplaya majorrole
in workingwithprofessionalsrelativeto
assessment.It is extremelyimportantfor
directcare staffto communicateto the
professionalaboutthe needsof the individual
who is beingassessed.
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PURPOSEANDPROCESSOF MAKINGAN
ASSESSMENT

To be able to makeinformeddecisionsin the
selectionof adaptiveequipment,the individual
who willuse the devicemustbe able to
demonstratea needwhichis not currentlymet.For
example:A personwho is umble to talkhas the
need for sometypeof communicationsystem.The
fmt goal of assessmentis to discoverwhatan
individualneeds.To do so, foflowthisprocess:

A- ASKQUESTIONS.

Askthe personwho is beingassessedwhathe/she
has troubledoingor whathe/sheare unableto do.
Thisis alwaysthe firstpersonto speakto. If
howeverthe personcannotspeakto you, or the
personhas difficultiesunderstandingwhatyou
mean,ask a personwho is workingwiththe
individualwitha disability.Peoplemayneed us to
patientlyexplain,in greatdetail,whatwe may
considerbasicideas.

EXAMPLE:

Bettyis Ted’scase managerandshe askshimif he
has anydifficultiesoperatingdevicesaroundthe
house.Ted,who is a personwithcerebralpalsy
andis umble to use his fingers,sayshe has
troubleturningon andoff lights.
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B- OBSERVE.

See if a personis havingdifficultiesdoinga task.

EXAMPLE:

Dorisusesa manualwheelchair.Whenshe and
her assistantHelengo foodshopping,Dorisgets
verytiredfromwheelingthroughthe store.Helen
alwayshas to waitfor Doristo catchup withher
to makedecisionsaboutthe food to buy.Helen
wouldlike to pushDoris,butcan’tpushher at the
sametimeas she pushesthe grocerycart.

C* LOOKATABILITIES.

Whatare the person’sstrengths?

EXAMPLE1:

Ted,who is unableto use his fingers,can use his
feetverywell,k facthe paintspicturesby holding
a paintbrushbetweenhis toes.

EXAMPLE2:

Doriscan situp easilyandhas fulluse of her
handsand arms.She has a job at a factory
assemblingvacuumcleaners.
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Do LOOKATTHEENVIRONMENT.

Wheredo peopleneed help?

Home,work,schoolor somewhereelse?

Arethereanysizelimitationsfor the equipment?

EXAMPLE:

Jemy is a 13-year-oldgirlwho is independently
mobilein a powerwheelchair.She usesa
computerto do her homeworkon at school.She
camot takethe computerhomebecauseit is too
big andhas manywiresto connectand theyare
alwaysbreaking.
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E. ASKFORINFORMATIONFROMOTHERS.

Talkto: familymembers,personalassistants,
teachers,therapists,friends,volunteers,others.

EXAMPLE1:

Helen,Doris’morningassistant,saidthatanother
womanshe workedwithhada powerwheelchair
witha basketon the front.She coulddo a lot of
the smallshoppingtripsherselfandneverget
tired,

EXAMPLE2:

Jemy’s fathersaidhe hadseen a small,portable
versionof the computerjenny usesin schooland
couldeasilyhook it up so she coulduse it to do
homework.

Remember,the user,the family,the staffand
fiends arevitalto the assessmentprocess.Noone
else knowsthe hopes, likesanddislikes,values,or
needsof the personwithdisabilities.The direct
care staffcarryoutthe plan.
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Seatingand Positioning
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Format

Lecture/small-groupactivity

Time

85minutes

Materials

Overhead9
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Session1

Ob@ctives

Uponcompletionof thissection,students
shouldbe able to:

3.0 Identifythe threeuses for positioning
andseating.

3.1 Understandsomeof the effectsof poor
sittingposture.

Describethe usesfor positioning.

Identi@someof the seating
components.
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SessionD: Content

The goal of thissectionis to makethe students
awareof the importanceof properpositioningof a
personwitha disabilitythatassiststhe personto
functionindependently.

Once an assessmentor an evaluationof a person’s
needshas been made,you can go on to provide
the devicesyou haveidentified.

For manypeoplewithdisabilities,the firststep
mustbe properpositioningor seating.If theyare
in pain,extremelyuncomfortable,or unableto see
theirsurroundingsthereis not goingto be much
progresstowardsindependence,learning,or
payingattentionto a givensubject.

Letus beginby talkingaboutthe importanceof
properseatingfor personswithoutdisabilities.We
are all familiarwithbabyseatsandswings,high
chairsandboosterseats.Theseare all adapted
seatingsystemsto meetthe needsof a special
group;babiesandchildren.
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2. Demonstrate(using
students)how sitting
improperlycan cause
pressuresores.Ask them
how it feels to be sitting
in their chairs.
(10 minuteswith
discussion)

3. Demonstratethe
strainto the back by
Ieoning to one side
while seated. Again,
ask for studentresponses
about how it feels.
(10 minuteswith
discussion)
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4. Using overhead 9 ~
define seating and ~
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giving examplesof ~
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Nowthinkaboutyourownlife.Weuse beach
chairs,diningroomchairs,bar stools,couchesand
lazy-boysfor leisuretimeactivities.Thenwe have
morechairsfor specialjobs or activities;barber
chairs,dentistchairs,the littlestoolthe personin
the shoe storesitson. Askanytypistor computer
operatoraboutthe importanceof havinga chair
withpropersupportandheight.

These are all adaptedseatingsystemsfor special
uses(ask classto givefurtherexamples).How
thencan we expecta personwitha disabilityto
buya standardwheelchairandsit in it all day?
Wecamot.

Thereforeeach personmustbe evaluatedanda
systemthatmeetsindividualneedsmustbe
purchasedand/oradapted.Then, different
attachmentscan be addedfor differentjobs or
activitiesthe persondoes in a typicalday.
Examplesof theseare traysof adjustabletablesfor
diningandworking,attachmentof joysticksfor
computeror communicationdevices,tie-downsfor
transportation.

Seatingandpositioningrefersto the customization
of a person’swheelchairto conformto individual
bodycontours.It alsorefersto the devicesusedto
givestabilityto an individualin a seatedposition.

●
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SEATINGANDPOSITIONINGSYSTEMSCAN:

● Preventskinsoresin areasbearing
the body’sweight.

● Assist in holdinga personuprightto
allowthemto:

COMMUNICATE
BE INDEPENDENTLYMOBILE
EAT

PLAY

● Helppromotefunctionandmobility.
r

● Preventspinalconditions.
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5. Roleplay utilizing a
simpleseating system
with lateral trunk
support, and seat
bottomand back.
Discusswith studentsthe
resultsof the role play.
(30 minutes)

6. Divide the class into
small groups of three to
four studentseach.
Have each group make
a listof the different
kindsof chairs people
use in daily life. Pickfive
examplesfrom the list
and describe how an
individual wheelchair
could be adapted to
meetthat samespecial
purpose. Determine
whether the wheels on a
chair are appropriate
for a particular
individual’ssize.
Discusswhy we use
power chairsversus
manualchairs.
(20 minutes)
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Lecture/discussion

Time

Technology

Session1

minutes
(80 minutesif a one-dayclass)

Materials

Overheads10-12

Handout1

Guidelinesfor UsingWheelchairs
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Objectives

Uponcompletionof thissection,students
shouldbe able to:

4.0 Identifythe usesof WOdifferenttypesof
wheelchairsanddescribeappropriateuses
for each.

4.2

4.3

Demonstratethe differencesbetweena
standardmanualwheelchairanda
lightweightmanualwheelchair.

Demonstratethe maincomponentsof
a powerwheelchair

Describethe reasonsfor selecting
varioustypesof wheelchairs.
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SectionE: Content

Thegoal of thissectionis to makethe students
awareof the manydifferenttypesof mobility
devicesavailableto enhancethe independent
mobilityof peoplewithdisabilities.

IMPORT~ POINTSTO STRESS:

● Mobilityis, of course,a majorfactorin
measuringa person’slevelof independence.
In fact,mobilityis so basicthatfor yearsthis
was the onlyareaof technologydeveloped
for personswithdisabilities.

● Today,despiteall the devicesavailable,a
personmustfirstbe mobile.

● The f~ststepis to assessan individualto
determinethe need for eithera manual
or a powerchair.
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Notes

1.Using the content
provided, introducethe
concept of mobility.
(1O minutes)

2. Ask for one or more
volunteersto describe
the abilities, disabilities,
and environmentof a
particular individual.
Using this example,
discusshow the
assessmentshould
proceed. (20 minutes)
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3. Using the students’
descriptionof
individuals they know,
as well as the examples
on overheads 10, 11,
and 12, presentthe
similaritiesand
differencesbetween
manualand power
wheelchairs and when
each should be used.

Make the points
presentedin the content
provided here.
(20 minutes)
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Forindividualswho are not able to functionally
walk,the selectionof a wheelchairis a necessary
partof dailyliving.Thereare manytypesof
wheelchairs.Theyare divided

MANUALANDPOWER.

Manualwheelchairsare either

into two groups.

pushedby the
individualuseror by an attendant.They maybe
lightweight(less than35 pounds)or standard(60
poundsor more).Someare designedto foldand
somedo not. Mostindividualsuse somekindof
seatingsystemwiththeirwheelchair.

Powerwheelchairsare drivenby motorspowered
by batteries.Thereare manydifferentwaysof
controllingthesechairs.A joystickis the most
commonwayto controla powerwheelchair.It can
be usedwitha hand,chin or foot.

ManualandPowerwheelchairshavesimilar
functionsbutsomeare different.The followingare
someof the similarities/differencesbetweenthe
twochairs:

Similarities

MANUALWHEELCHAIRPOWERWHEELCHAIR

Footplates Footplates
Frontcasterwheels ~ Frontcasterwheels
Frame Frame
SeatandBack SeatandBack
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THEDIFFERENCESBETWEENWHEELCHAIRS
MAKETHESELECTIONOF THEBESTCHAIRA
CAREFULPROCESS.

EXAMPLE1:

Bob is a 22-year-oldmanwho becameparalyzed
followinga car accident.He is able to use his
armswell andhas an adaptedcar.Hiswheelchair
needsto be lightenoughthathe can liftit intohis
car.

EXAMPLE2:

r Carolhas a hardtimeusingher manual
wheelchairin the factorywhereshe works.It
takesher a long timeto go fromone end of the
buildingto the other.Whenshe getsto workshe
transfersto a threewheeledpowerchair.She is
able to movearoundthe factoryeasilythisway.

Differences

MANUALWHEELCHAIRPOWERWHEELCHAIR

Handrims Joystick
30 to 75 pounds 1S0 to 275 pounds
Easierto transport Battery
Nomotor Motor
Requiresmore Louderin sound
physicaleffort
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If this is a two-session
class:

# Reviewthe main
pointsof Session1.

~ Assignthe following
homework: (5 minutes)

~ Pleasewrite a
summarydescriptionof
an individual whom you
work with who is
mobility impaired.

Basedon the
informationyou have
been provided, make
recommendationsfor the
type of wheelchair and
somespecial
accommodationsthat
will increasehis or her
independence. At our
nextmeetingwe will
review severalof these
summaries.

If this is not a two-
sessionclass:

Have studentsbreak into
smallgroups of threeor
four and complete the
assignment.(30 minutes)
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Notes

Reviewthe main
points presentedin this
session.

2. Give studentsany
handoutsfrom this
sessionincluding copies
of all overheads.

Session1

SectionF: Content

Thissectionhas been developedto bringthe first
halfof the sessionto a closewitha reviewof the
materialcoveredin the previoussections

●





r

In?raductionto Session2

Technology

Session2

Format

Lecture

Time

minutesif twohalf-dayclasses
20 minutesif one-dayclass

Materials

None
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If this is a two-session
class:

1. Reviewthe main
pointsfrom Session1
(1O minutes)

2. Have students
break into smallgroups
of threeor four and
compare their
homework.
(15 minutes)

3. Askstudentsto
sharetheir
recommendations
for wheelchair
prescriptions.
Commenton the
recommendationsas
appropriate to
reinforcethe points
you’ve made.
[20 minutes)

4. Brieflyexplain what
Session2 will cover
(5 minutes).

If this is a oneday
class:

1. Ask studentsto
sharetheir
recommendations
for wheelchair
prescriptions.
Commenton the
recommendationsas
appropriate to
reinforcethe points
you’ve made
[20 minutes).
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EnvironmentalControls

Format

Lecture/demonstration/small-groupactivity

Timo

75minutes

Materials

Overheads13, 14, 15 and 16

Handout2

Equipment/devicesto use in demonstrations
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~ Objectives
..
; Uponcompletionof thissection,students
! shouldbe ableto:

Describeanddemonstratethe use of an
environmentalcontrolsystem.

5.2

5.3

Definewhatenvironmental
controlsare.

Demonstratethe use of a single
applianceenvironmentalcontrol.

Demonstratethe use of an
environmentalcontrolsystem.



.r Technology

Session2

SectionB: Content

Thegoalof thissectionis to makethe student
awareof whatenvironmentalcontrolscan do
the rangeof thesedevicesavailable.

Environmentalcontrolsare devicesthatallow
individualto controllightsand/orappliances
withintheirenvironment.Thesedevicescan
controlindividualor multipleappliances.An

and

an

environmentalcontrolwhichcan operatemore
thanone deviceis calledan environmental
controlsystem.

Once an individualis equippedwithproper
seating/positioningandmobilitydevicesyou can
beginto workon the next steptowards
independence.l%is stepinvolvesgivingthe
individualthe powerto controlthingsin the
environment.Wedo thisall the timewithout. .thmkmgof it as technology.Youcertainlydon’t
call the lightswitchin yourbedrooman
environmentalcontrol.Don’tbe discouragedby
technicallanguagethatis oftenusedwhen
referringto peoplewithdisabilities.Whatwe are
talkingaboutare thingslike lightswitches,radio
andTVknobs,oven controls,andanyother
appliancethatanypersonwoulduse in theirhome
or workspace.

The differencefor personswithdisabilitiesis
thatmostappliancesare designedfor the general
public.It is thereforeourjob to makeadaptations
to emble personswithdisabilitiesto use these
usefulandenjoyabledevicesjustlike
everyoneelse.r
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Notes

Usingthe content
provided and overheads
13–16, define
environmentalcontrols
and their role in
increasingpeople’s
independence
(5 minutes).
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ENVIRONMENTALCONTROLSYSTEMS:

AIIOWpeoplewithphysicaldisabilities,andwho
are non-speaking,to operatevariouselectrical
devicesin theirsurroundings.

CONTROL1: PrentkeRomichCompany

● Respondsto computercoremandsissued
froma varietyof inputdevices

● Controlslamps,radio,television,electric
bed, telephone,intercom,power
drapery,pageturner,call signal,etc.

● Modularcomponents

● CompatiblewithIBM

● Costvariesaccording
required

HOMEAUTOMATIONLINK:
The VoiceComection

Pc

to components

●

●

●

●

●

Voiceactivatedcontrolof telephone
dialing,lights,apphance%television,
radio,etc.

Interfaceswkh personalcomputervia
IntroVoiceIII circuitboard

Optionaldevicesavailable

CompatiblewithIBMPCand PC/XT

Cost$500 plusIntroVoiceIII
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MODKEYBOARDSYSTEM:
NationalResearchCouncilof Canada

●

●

●

●

●

●

●

●

●

A familyof plug-incartridgesdesigned
for peoplewithdisabilities
whichrequirea varietyof input
interfacesandapplications

“Elementary”MODKeyboardfor
children

Morsecode option

Analoginputversionwitha smoothly
movingcursor

Autodisplayfeature

Compatiblewithstandardsoftware

CompatiblewithIBMPC

User-defmbleword-phmsepages

Contactvendorfor priceinformation
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2. Demonstratesome
examplesof
environmentalcontrols
(15 minutes).

Activity: Set up a single
appliance environmental
control device. This
should be plugged into
a device suchas a lamp
or radio. The system
should be discussed,
including itsstrengths
and limitations.

For example:
Connect the Radio
Shack,Wireless Sonic
RemoteControl Switch
to a lamp that is already
plugged in. Squeezethe
hand-held“whistle” and
the light will turnon.
Squeezeit again and it
will turn off.
Jingle a set of keysin
front of the wall module
and observewhat
happens. The light will
turnoff. (Forlocal
Minnesota resourcessee
“References”section.)

WORDS+LMNGCENTERIII: Words+,Inc.

●

●

●

●

●

●

●

Singleswitchaugmentative
communicationsystem/livingaidfor
childrenandadultswithseveredisabilities

Systemincludesenvironmentalcontrol,
picturedrawingcapability,word
processing,musicgeneration,games

Usermustbe able to read

Voicesynthesizer

CompatiblewithIBMPCandPCjr

Computerknowledgeor experiencenot
necessaryto runsystem

Costfor fullcapacitysystemwithvoice
outputand80 columnprinteris less
than $2,400
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3. Demonstratean
environmentalcontrol
system(15 minutes).
Activity:Connect 3
differentappliances to
an environmental
controlsystem.Turnthe
deviceson and off with
the environmental
control.

Forexample: Usingthe
TASHULTRA-4system,
plug in a radio, a
cassetteplayer, and a
lamp. Turnthe devices
on and off with the
wirelesshand control.

Remindstudentsthat
they also havewith
their materialsa listof
controlsthat allows
people who are non-
speakingto operate
devicesthrougha
computer.

4. Divide the classinto
smallgroups of three to
four studentseach.
Have each group
brainstorma listof

.
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storesin their area
where they can buy
adaptive equipment. Be
creative in shopping,
e.g. toy stores,
departmentstores,
building supply,etc. not
iustspecialty electronic
stores.

Also, have them
describe individuals
whose daily life and
independencecould be
improvedwith specific
devices. (20 minutes)

5. Conduct a large
group discussionabout
the findings reached in
step4. (15 minutes)

6. Encouragethe
studentsto usethe listof
storesand go window
shopping for these
devices. Have them
create a price listso
they can see the costof
making a maior
difference in a person’s
life. (5 minutes)
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‘&ision 2

Adaptive DevicesVideo

Format

Videotape/discussion

Time

45 minutes

Materials

“RichardDoddson Technology”videotape
Videocassetteplayerandmonitor

Ob&ives

1.0 Recognizethe role technologyplaysin the
livesof peoplewithdisabilities.

65



2

Notes

1. the videotape

T

a

:
:..
:
●
✎
✎
●
✎
✎
✎
✎
●

✚
✎
✎
●
✎
✎
✎
✎
✎
✎
✎
✎
✎
●
✎
✎
✎
✎
✎
✎
✎
✎
✎
✎
●
✎
●
✎
✎
✎
✎
✎
✎
✎
✎
●
●
●
✎
✎
✎
✎
✎
✎
●
✎
●
✎
✎
✎
✎
✎
✎
✎

✚
✎
✎
●

✚
✎
✎
✎
✎
✎
✎
✎
✎
✎
✎

✚
✎
✎
✎
✎
✎
✎
✎
●
✎
✎
●

✚
●
●

✚
✎
✎
✎
●
✎
✎
✎
✎
✎
●
●
✎
✎
●
✎
✎
✎
●
✎
●
✎
✎
✎
✎
✎
●
●

SectienC: Content

Adaptivedevicescan:

●

●

●

●

●

●

Allowpeopleto controlobjects in their
environment,whichis aconstant
learningprocess,

Helppeople feelgoodaboutthemselves,

Enablepeople to do thingsthatarebest for
theirphysicalhealth,

Increasepeople’sindependence

Inxease the easeof work andlevelof
pductiviyc

me Communication,
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Adaptive Devices

Format

Lecture/demonstration/discussion

Time

minutes

MateriaIs

Overheads

Equipment/devicesto use in demonstrations

Session2
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Objectives

Uponcompletionof thissection,students
shouldbe able to

6.o Describethe stepsusedto decideon
adaptinga device.

6.1

6.2

6.3

6.4

Conductan assessmentof
commerciallyavailableequipment.

Identifypossiblemtilcations of
commercialaids.

Describeadaptationsof non-
rehabilitationdevices.

Requestinformationfromothers.
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SectionD: Contont

The goal of thissectionis to outlineproceduresfor
adaptingdevices.This includesa discussionof
how to modifya deviceif an adaptoris necessary
and possibleresourcesfor purchase.

Weshouldnow understandthe importanceof
usingtechnologyto makepeoplewithdisabilities
moreindependent.Thereare manypersonsand
companieswe can use as resourcesin findingthe
rightequipmentfor each person.

However,it is veryimportantfor youto remember
thattechnologyis not somethingthatis onlythe
businessof certainexperts.It cannotbe scheduled
into a certaintimeslotlike speechtherapy,music
therapy,medication,or bathing.Whenyouwork
withpersonswithdisabilities,you shouldbe
thinkingof waysto use technologyall the time.
You are the peoplewho see the problems,you can
mostlikelycomeup withgoodsolutions.The
resultwillbe moreindependencefor personswith
disabilitiesandmorejob satisfactionforyou.

Whenchoosinga particulardeviceit is always
easiestwhen thereis a commerciallyavailableitem
thatmeetsthe spetic needs.If thisis not the case
the next best solutionis to do slightalterations.
The lastresortis to fabricateor makea completely
new device.
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Notes

Usingoverheads
17,18 and 19, and
contentprovided,

the

introducethe concept of
adaptive devices and
appropriate
approaches. (5 minutes)
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Thislastchoice is probablynot a possibilityfor most
of us, butif you can clearlydescribethe problemand
suggestsolutions,thereis likelysomeonewho can
pullit all together.Beforegoingto thisextreme,it is
helpfulto contactotheragencies,advocacygroups,or
personswitha similardisabilityto see if something
has alreadybeen made,insteadof inventinga one-of-
a-kinddevice.

Suchinformationsharingis veryimportant,anddo not
forgetto includepersonsworkingoutsideof the
humanservicesfield.Mechanics,builders,computer
buffsandgeneraltinkererscan be valuableresources
in makingadapteddevices.
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2. Describethe stepof
assessingcommercially
available equipmentby
evaluatingfunctional
useand cost-
effectiveness.Recall
earlier exampleof
robotic armsvs. a
straw. (5 minutes)

the

3.Demonstratethat in
somecasesthe only
requirementis a minor
adjustment,fitting or
additional component.
Usean example of an
individual who
happensto not have
arms. Eventhough
“robot” type armsmay
seemOK, they may not
be practical, and it
would be betterto use

can be activated
with mouthcontrols.
(1O minutes]

4. Requestclass
on devicesthey
currentlysee in their
work that were not
especiallydeveloped
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for personswith
disabilities. Usean
example of an
individual who is
unable to reach
elevator buttons.Rather
than lower all the
elevatorbuttons,we
provide the individual
with one leg of a
tripod. In thisway the
personcan open the
tripod and pushthe
buttonon any elevator.
(20 minutes)

5. Ask studentsto
identifywho they would
ask in their work
environmentfor help in
adapting a device.
(15 minutes]
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Format

Lecture/demonstration

2

Time

6S minutes

Materials

Overheads20-21

Handout3: AppleComputerBasics

Equipment/devicesto use in demonstrations
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Objectives

Uponcompletionof thissection,
shouldbe able to:

students

7.0 Describewaysin whichcomputerscan be
usedto assistpeoplewithdisabilities.

7.1 Listthe fourmajorjobs a computercan
perform.

7.2 Identifyat leastthreeassistivedevices.

7.3 Describeat leasttwokindsof software.

/ -

-
9 -- - ——- \ti-



2

SectionE: Content

The goal of thissectionis to providean ovemiew
of computeruse, equipmentandapplicationsfor
personswithdisabilities.

If you do not knowanythingaboutcomputers,you
are probablyone of the manypeoplewho say
“andI don’twantto know.”However,you really
can’tavoidit evenin youreverydaylife.

You’veprobablyalreadybeen toldthata computer
cannotthink.It willdo onlywhatit is toldto do, If
you giveit the wronginformation,it willpolitely
do whatit is told,andcompletelymessup!

The computer’smajoradvantagelies in its abilityto
handlelargeamountsof informationat great
speed.It lovesto performrepetitivetasks.Thatis
reallyhelpfulsincewe all havebetterthingsto do.
A computeris builtto do fourjobs: 1) accept
information,2) storeinformation,3) process
information,4) giveback processedinformation.

Includedin the studenthandoutsis a listof
definitionstitled“AppleComputerBasics;”12
pagesexplainingApplebasics;a listof typesof
educationalsoftware;andan informationsheeton
how to handledisks.Studentscan keep all these
for fiture referencewhen theyare morefamiliar
withcomputersin general.
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Notes

1. Using the content
provided and overheads
20 and 21, explain
how computersassist
people with disabilities
to achieve greater
independence.
(1O minutes)
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Whatyouneed to knowis thatcomputerscan be
usedin manydifferentwaysto assistpersonswith
disabilities,Theycan be usedto assistin
education,recreation,independentliving,and
mobility.Besidesspecialapplications,personswith
disabilitiesneedto operatecomputersfor the same
reasonsthateverybodyelse usescomputers;thatis
to operateprogramsin schools,homes,and
businesses.

Dependingupona person’sability,thereare many
differentdevicesthatcan be usedto givehim/her
accessto the computer.

FOURMAJORJOBS A COMPUTERCANDO:

● Acceptinformation
● Storeinformation
● Processinformation
● Givebackprocessedinformation

COMPUTERSCANASSISTINDIVIDUALS
WITHDISABILITIESIN:

● Education
● Recreation
● Independentliving
● Mobility
● Allthewaysothersuse them

(
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2. Identifyand describe
variousassistivedevices
and adaptive
input/output devices:
power pad, muppet
ke~, touchwindow. Use
overhead page 145-

Bring examplesof
thesedevicesto
demonstrateto students.
(15 minutes)

3. Identifyand describe
F what software means,

and describe five types
of software that are of
value in assisting
individualswith
disabilities: tutorial, drill
and practice,
educational game,
simulation,and tool.
Useoverheads 135 and
136. (10 minutes)

Selectan assistive
device and demonstrate
sohware and explain the
purposeand benefitsto
an individual with a
disability. (20 minutes)

5. Encouragestudentsto
take sometime, outside
of classtime, to
familiarize themselves
with one program and
then choosean assistive
device and try operating
the program like a
personwith a disability
would. Recordany
differencesfor future
discussion.(5 minutes)

Remindthemthat it is
importantto note that
their role as direct care
staffwill not be to
operate the computeror
to program a computer.
What they mustreally
know is:

~ Computersexist

* Peoplewith
disabilities can use
computerswith
adaptations.

* Attitudesof
professionalsmay be
preventinguseof
computers.
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Fermat

Lecture

Time

minutes

Materials

Handoutsfor all sections
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Notes:

pointsof this class,and
answer any questions
from students.

2. Passout any
handoutsnot yet
distributed; including
copies of all overheads
for Session2.
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Soct60nF: Content

In summary,personswithdisabilitiescan livemore
independentlythroughtechnology.The most
controversialissuerelatedto providingtechnology
semicesis the expenseof the equipment.

Whatwe haveseen is thatmostequipmentis
relativelyinexpensiveandeventhe equipmentthat
does cost significantamountsof moneyshouldbe
purchasedbecauseit is ethicallycorrect.

Anotherimportantpointis thatthe moreindependent
a personcan become,the moreof an assethe/shewill
be to society.The quickerwe applytechnologyto
personswithdisabilitiesthe quickerpeoplewillgo to
work.

Fosteringdependenceandsegregation(i.e. no wayto
communicateor get around)willonlyresultin long
termcost andpersonalfrustration.Investingin the
futureof individualswithdisabilitiesthrough
technologywillresultin a greaterreturnon the
originaldollarsinvested.
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SEA~NG AND POSITIONING
SYSTEMSCAN:

● Prevent skin sores in areas bearing the
body’s weight.

“ Assist in holding a person upright to
allow them to:

r
Communicate
Be Independently Mobile
Eat
Work
Play

● Help promote function and mobility.

● Prevent s~inal conditions.
A
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SIMILARITIES

Manual
Wheelchair

Footplates

Front caster

Frame

Seat and

wheels

Power
Wheelchair

Footplates

Front caster wheels

Frame

Seat and Back



The differences between wheelchairs make
the selection of the best chair a careful
process.

EXAMPLE1:

Bob is a 22-year-old man
paralyzed following a car

who became
accident. He

able to use his arms well and has an
is

adapted car. His wheelchair needs to be
that he can lift it into his car.light enough

EXAMPLE2:

Carol has a hard time using her manual
wheelchair in the factory where she works.
It takes her a long time to
end of the building to the
gets to work she transfers
wheeled power chair. She

go from one
other. When she
to a three
is able to move

around the factory easily this way.



DIFFERENCES

Manual
Wheelchair

Hand rims

30to pounds

Easier to transport

No motor

Requires more
physical effort

Power
Wheelchair

Joystick

pounds

Battery

Motor

Louder in sound
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ENVIRONMENTWCONTROLSYSTEMS

AUOWpeople with physical disabilities,
and who are non-speaking, to operate
various electrical devices in their
surroundings.

CONTROL1

Prentke Romich Company

● Responds to computer commands
issued from a variety of input devices

● Controls lamps, radio, television,
electric bed, telephone, intercom,
power
signal,

drapery, page turner, call
etc.

● Modular components

● Compatible with IBMPC

● Cost varies according to components
required
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HOME AUTOMATIONLINK

The Voice Connection

● Voice activated control of telephone
dialing, appliance% television>

- radio, etc.

●

●

●

●

Interfaces with personal computer via
IntroVoice III circuit board

Optional devices available

Compatible with IBMPC and PC/x’r

Cost plus IntroVoice III



MOD KEYBOARDSYSTEM

National Research Council of Canada

●

●

●

●

●

●

●

●

A family of plug-in cartridges designed
for people with disabilities which

- require a variety
and applications

of input interfaces

“Elementary”MOD Keyboard for
children

Morse code option

Analog input version with a smoothly
moving cursor

Auto display feature

Compatible with standard software

Compatible with IBMPC

User-definable word-phrase pages
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P

wo~s+LI~NG CENTERIII

Words+, Inc.

●

●

●

●

●

●

●

Single switch augmentative
communication system/living aid for
children and adults with severe
disabilities

System includes environmental control,
picture drawing capability, word
processing, music generation, games

User must be able to read

Voice synthesizer

Compatible with IBMPC and PCjr

Computer knowledge or experience
not necessary to run system

Cost for full capacity system with voice
output and 80 column printer is less
than $2,400



WHEN ADAPTEDDEVICESSHOULD
BE CONSIDERED:

When nothing

r

suitable is commercially
available.



RESOURCESFOR AlllPTING DEVICES
THATSHOULDBE CHECKED:

● Rehabilitation catalogs

. Agency inventory

● Other inventory
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WHO SHOULDBE INVOLVED:

● The individual with the disability

● The individual’s family

“ The direct care staff

“ The professional staff

● Whoever can come up with a
better idea



JOBS A COMPUTERCANDO:

● Accept information

● Store information

● Process information

● Give back processed information



T ~

,r

COMPUTERSCANASSISTINDIVIDUALS
WITH DISABILITIESIN:

● Education

● Recreation

● Independent living

● Mobility

● AUthe ways others use them



COMPUTERACCESS

● Keyboard

● . Keyguard

● Keyboard Covers

● Moisture Guards
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TYPESOF EDUCA~ONALSOFTWARE

● T
I

● P
R

● E

● S

● Tool
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Technology

RcprintalWilh spccid -ion ofKingFciuu~Syndicxe,k.
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BasicChecklistfor Assessment

Name:

Date:

Dateof Birth:

Reasonfor requestingassistance.

r

Abilities.

Whereis the adaptiveequipmentgoingto be used?

.



Howmanystepsintothe buildingare there?

Howwideare the doors? inches?

Is thereanotherwayin or out?

Arethereenoughoutlets?

Howwillthe devicebe transported~

Who else mighthavesomeinformatiom~

Name: Relation: (eg: friend,parent,counselor)
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Guidelines W
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THERUBBERCOVERSONTHEHANDGRIPS
Theyshouldalwaysfit tightlyfor safety.

2, ARMRESTS:
a. Maybe removableso theycan be takenoff for transfers.
b. Desk-armstylearmrestsare cutlowerin frontto fitundera table.

SEATS:
Manypeoplewillhavespecialcushioninsertsin theirchairs.

4. SEA~’ELTS:
Allwheelchairshaveseatbelts,whichshouldbe fastenedaroundthe person
wheneverhe/sheis in the chair.

5. STRAPS:
Somepeople mayneed strapsto help supportdifferentpartsof theirbody
and maintaincorrectposition.

6. LEGRESTASSEMBLY:
This partof thewheelchairconsistsof foot platesandcalfpads.
The leg restassembliesmay:
a. Swingaway
b. Adjustto elevatelegs
c. Be detachable
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7*

8.

9.

WHEEIS:
Allwheelchairshavefourwheels,twosmallones in the front,
and twolargeones in the back.

a. The largewheelsusuallyhavea handrimfor propulsion.
b. The largewheelscontainbrakes,whichneed to be set whenever

the wheelchairis stationary.

TIPPINGLEVER:
Usedto tipthe chairbackwhenthe chairgoes up or downa curb.

ANTI-TIPPER:
Usedon wheelchairsto preventtippingoverbackwardor forward.

1o* ‘rRAYs:
Usedby somepeopleto help in positioningandactivities.

ALLWHEELCHAIRSCANBE WIPEDDOWN
WITHA DAMPCLOTHANDMILD
DETERGENT.
DO NOTPUTWHEELCHAIRINSHOWER.

FOLDINGWHEELCHAIRS:

1. Removeor foldup leg restassembly.

2. Placehandson frontandrearof seat,
andgentlypullup; thiswillcausethe
chairto fold.

3. Wheelchairswithsolidseatsusually
camot be folded.
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GUIDELINES FOR WHEELCHAIRSAFETY:

hy timea personis in his/herwheelchair,the following
guidelinesshouldbe followed:

1. The seatbeltshouldbe fastened.

2. Theperson’sfeet shouldbe on the footiests.

3.

4.
that

AUstrapsshouldbe fastened. /!!

Be sure
the person’shands G
andfingerswillnot get caughtin the —
wheel spokes. J w4

The brakesare alwayslockedwhenthe
wheelchairis stationary.

6. Thestaffmembershouldwearlow-heeledshoes
withcoveredtoes to

protecthis/herfeetwhenworkingin an areawithwheelchairs.
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PUSHINGA WHEELCHAIR:

1. Overroughterrainor a raisedarea:

a. Tiltthe wheelchairby stepping
downon tippingleverwithfoot,
as youpulldownandback on
hand

b. Continueto tiltchairbackuntil
it requireslittleor no effortto
stabilizeit.

c. Whenthe wheelchairis at the
balancepoint,it can thenbe
pushedoverobstaclesor terrain.

d. Reversethe procedureand
lowerslowly.Makesurethe
wheelchairdoes not slamdown
or dropthe lastfew inches.

(a
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2. Overcurbsandsteps:

a.

b.

c.

d,

ASyouapproachthe curbor step,
pauseandtiltthe wheelchairback
to the balancepoint.

Whenthewheelchairis stabilized,
movetowardcurbuntilcasters
are on curb,andrearwheels
come in contactwiththe curb.

Movein close to the chair,andlifi
the chairup by the handles.Roll
the wheelchairup over
andpushit foxward.

thecurb,

To go down,reversethe steps-
back the wheelchairdownoff the
curb,withoutallowingit to drop
down.Once rearwheelsare
down,stepdownon tippinglever
andslowlylowercasters.



3. Goingdowna steepincline:

Take thewheelchairdownbackwards.

b. The wheelchaircan pickup speedtoo easilyandyou can
lose controlif the wheelchairgoes downf~st.

c. Turnthe chairarounduntilyourback is in the directionyou
planto go.

d. Walkbaclmvards,andmoveslowlydownthe ramp.

e. Lookbackwardoccasionallyto makesureyou are staying
on trackandto avoidcollision.

.
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ALLOWPEOPLEWITHPHYSICALDISABILITIES,AND
WHOARENON-SPEAKING,TO OPERATEVARIOUSELECTRICAL
DEVICESINTHEIRSURROUNDINGS.

CONTROL 1 – PrentkeRomichCompany

● Respondsto computercoremandsissuedfroma varietyof inputdevices

● Controlslamps,radio,television,electricbed, telephone,intercom,
powerdrapery,pageturner,call sigml, etc.

● Modularcomponents

● CompatiblewithIBMPC

● Costvariesaccordingto componentsrequired

HOMEAUTOMATIONLINK– The VoiceComection

● Voiceactivatedcontrolof telephonedialing,lights,appliances,
television,radio,etc.

● Interfaceswithpersonalcomputervia IntroVoiceIII circuitboard

● Optiomldevicesavailable

● CompatiblewithIBMPCand PCX

● Cost$500plusIntroVoiceIII



MOD KEYBOARD SYSTEM- NationalResearchCouncilof Canada

●

●

●

●

●

●

●

●

A familyof plug-incartridgesdesignedfor peoplewithvariousdisabilities
whichrequirea varietyof inputinterfacesandapplications

“Elementary”MODKeyboardfor children

Morsecode option

Analoginputversionwitha smoothlymovingcursor

Autodisplayfeature

Compatiblewithstandardsoftware

CompatiblewithIBMPC

User-definableword-phrasepages

Contactvendorfor priceinformation

WORDS+LIVINGCENTER111-Words+,Inc.

●

●

●

●

●

●

Singleswitchaugmentativecommunicationsystem/livingaidfor childrenand
adultswithseveredisabilities

Systemincludesenvironmentalcontrol,picturedrawingcapability,word
processing,musicgeneration,games

Usermustbe able to read

Voicesynthesizeror compatiblewithIBMPCand PCjr

Computerknowledgeor experiencenot necessaryto runsystem

Costfor fullcapacitysystemwithvoice outputand80 column
printeris less than$2,400
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“I couldneveruse a computer!”“Iwon’ttouchthosethings!”“Whatif I hit the
wrongkey?WillI blowthe computerup?”These statementsandquestionshave
been voicedby parentsandprofessionalsmanytimes.Theymostlikelycome
fromlack of experienceanda fearof technology.

Manyb@nning computerusersare fearfulandanxiousaboutmicrocomputers.
These feelingsusuallysubsidewhentheybecomefamiliarwiththe basicworkings
of the computer.Thissectionof the manualwillhelp providea basic
understandingof theAppleII microcomputer.

What IsA Microcomputer?

The microcomputeris one typeof computer.It maybe referredto as a personal
or desktopcomputer,The microcomputeris a devicethatcarriesout specific
instructions.The instructionscomefromsoftwareprogramswhichare storedon
cassettesor disks.The AppleII computerusesdisksto obtainandstore
information.Thereare softwareprogramdiskswhichcome in varioussizes.
Youwillmostlikelyuse a floppydiskthatis either3.5 inchesor 5.25 inches
dependingon the typeof Applecomputeryouare using.



THE APPLE SYSTEMSHAVEFIVE BASIC COMPONENTS:

Computeror CPU(CentralProcessingUnit):There are fourbasichardware
componentsto the CPU,Theseinclude:

A. THEPROCESSOR:Carriesoutsequencesof instructions
(calledprograms)storedin an areaof the computer’smainmemory,

B. MAINMEMORY:Storesprogramswhen the computeris running.The
portionof the mainmemorynot occupiedby currentlyrunning
programsis availablefor storinginformationenteredby the keyboard.

c. THEKEYBOARD:Builtintoor attachedby a cordto the computer.
It is one of the meansof sendinginformationto the computer.You can
typetext or sendcontrollinginformationthroughthe keyboard.

D. THESPEAKER:Builtintothe computerandusedto produce
soundeffects:for example,a beep to indicatea successfulstartupor an
unrecognizedcommand.The speakercan alsoproducemusicaltones.

Display Device/Monitor Themonitoris theT.V.-likescreenthatallows
youto see textandgraphics.It is thecomputer’smeansforconveying
informationto you.Therearemanytypesof monitorsavailable,suchas color
monitors,monochromemonitors,andmonitorsthatcan be switchedfromcolor
to monochrome.

Disk Drive Thediskdrivereadsandwritesinformationon a magnetic
disk for repeateduse, muchthe samewaya taperecorderplaysback and
recordsmusic.The processof transferringinformationfromthe diskto the
computeris called“BOOTING”or “LOADING”a program,Wheneveryou
turnoff the computer,the informationin mainmemoryis lost.Butwhatyou
havesavedon a diskis stillavailableto loadback intomainmemoryafter
youturnthe computeron again.
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4. SoftwarePrograms(Floppydidcs)Thesearetoadiskdrive what tapes
are to a taperecorder.Somediskshaveprogramsor otherinformation
alreadyrecordedon themandothersare completelyblank.

The termsoftwarerefersto programsavailableon disksor cassette.There
are millionsof softwareprogramsavailable,on topicsrangingfrombusiness
to drawingto games.Thesesoftwareprogramsare whatallowordinary,
everydaypeopleto use microcomputers.Goodsoftwareprogramscomewith
manualsandinstructionsthattellyou exactlywhatto do. Noprogramming
knowledgeis necessary!

S. Printer It is not necessaryto havea printerin orderto runa computer.
The printeris usedto printinformationthathas been putintothe computer
so thatyou havea permanentcopy.Thereare blackandwhiteand color
printers.Colorprintersare usedfor printingcharts,graphs,andpictures.The
printersthatdo thiskindof printing,whether
calleddot-matrixprinters.Otherprintersonly
These are calledletterqualityprinters.

blackandwhiteor color,are
printletterslike a typewriter.



APPLE COMPUTERS FOR CHILDRENWITH SPECIALNEEDS

WhyApplecomputers?The majorityof softwaredevelopedfor educational
purposesis madefirstfor theApplelineof computersandsecondfor IBM, Tandy,
Commodore,etc. Applecomputersare extremelyadaptablefor specialneeds
populationsin termsof individualizinginputandaddingdevicessuchas speech
synthesizers,touchpads,andswitches.The followingApplesystemshaveall
been usedwithchildrenwithspecialneedsforvariouspurposes.A brief
descriptionof each systemis givenbelow.

Apple II PlusTheAppleII Plusis the oldestof Apple’seducationalcomputers.
Appleno longermanufacturesthismodelbutit is stillbeingusedin many
schools,homes,and therapycenters.Thismodelcomeswith48K andis
expandableto 64K only.The keyboarddoesnot haveup or downarrow,delete
or open and closedapplekeys.It has 8 slots,7 general-purposeand 1 for
memoryexpansion.Thismodelcan be openedup andis easilyadaptedfor
specialneedspopulations.It includesan internalgameportonly.

Apple Ile The AppleIIe is whatwillbe foundin mostspecialeducationsettings.
Thismodelcomeswith64k andcan be upgradedto 128kandbeyond.It has
additionalfunctionkeyssuchas up anddownarrows,open and closedapples,
anddeletekeys.Someof the newermodelsalsoincludea numerickeypad.It has
sevenslots,7 generalpurposeand 1 for manyexpansion.Thismodelcan be
openedup andis easilyadaptedfor specialneedspopulations.Adaptive
equipmentis readilyavailablefor thismodel.It includesboth internaland
externalgameports.

AppIe k TheAppleIIc can also be foundin educationalsettings.It is the most
portableof the Appleeducationalfamily.It comeswith128k.The keyboard
containsthe samekeysas theAppleHebutis detached.It includesportsfor a
serialprinter,modem,monitor,mouse,joystickanda choice of 3.5 or 5.25 inch
drives.It camot be openedanddoes not includeslotsfor additionalequipment.It
includesan externalgameportonly.
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Apple IIGSTheAppleIIGSis the newestAppleeducationalmodel.It comes
with256k andis expandable.The keyboardis detachedandincludesa numeric
keypad.The optionkey replacesthe closedapplebutgeneratesthe samecode. It
has 8 slots:7 general-purpose:1 for memoryexpansion.Portsare for serial
printer,modem,monitor,3,5 and 5,25 inchdrives,mouse,joystickandappletalk,
The IIGScan be openedandis easilyadaptable.It includesboth internaland
externalgameports.Thismodelhas enhancedgraphicsandsoundcapabilities.

Mostsoftwareprogramswillrunon allApplemodelsdependingon how much
memoryis neededfor the softwareto work.Someprogramswhichwere madefor
the IIe and IIc mayhavetroublerunningon the new IIGS.Softwaremadeto
utilizethe IIGS’enhancedgraphicsandsoundcapabilitieswillnot runon anyof
the othermodels.

The twomodelsrecommendedfor peoplewithspecialneedsare the AppleIIe
andthe AppleIIGS.Both are easilyadaptable,andspecializedequipmentis also
readilyavailablefor them.
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HOWDOESIT ALLWORK?

First,alwaysreadthe manualthatcomeswiththe computer.If you do not have
one, writeto the companyto obtainone. The manualwillgiveyou instructionson
how to comect the varioushardwarecomponentsin orderto get the computer
running.The instructionsin theApplemanualsare verythoroughandsimple
to understand.

Once the computeris readyto use, selecta softwareprogram.Youwill“BOOT”
or “RUN”the program.Takethe diskoutof the jacketandholdit at the top,
wherethe stickeris.

Do not touchthe exposedareas in the middle or at the bottom.

Damageto the diskcan occurif dirtor oil getsin thisarea. Insertthe diskin the
drive,stickerfacingup andthe exposedareagoingin first.Closethe diskdrive
door.Turnon the monitorandthe computer.YOUwillheara whirringsoundand
the redlighton the diskdrivewillgo on. Thismeansthatthe diskdriveis
“BOOTING”yourdiskandtransferringinformationfromthe diskinto the CPUor
computer.The computermonitoror screenshouldgiveyouinstructionson
whatto do next.

Whenftished withthe program,take the diskout of the diskdrive,(makesure
the redlighton the driveis off) andturnthe computerandmonitoroff. Placethe
diskback in its jacketandin a storagecase.Youhavejustruna softwareprogram!

WHENRUNNINGA SOiTWAREPROGRAMTHEFOLLOWINGEVENTSOCCUR:

1. The diskdrivereadsinformationfromthe softwareprogramdisk.

2. The informationis transferredintothe computerfromthe diskdrive.

3. The computertakesthe informationanddisplaysit on the monitorfor the
userto respondto.

4. The computerthenrespondsto inputfromthe user.



DISKSAFETYPRECAUTIONS

1.

2.

4.

5.

6.

7.

8.

9.

10.

11.

holdthe diskat the topwherethe stickeris.

Nevertouchthe shinyexposedareaat the bottomor middleof the disk.

Neverplace disksONTOPof the diskdrive.The drivecontainsa magnetic
devicethatcan eraseall the informationon yourdisk.

Carefullyinsertthe diskbeforeyou turnthe computeron andcarefully
removeit beforeyouturnthe computeroff. Nevertake a diskout,or put
a diskin the drivewhen the red lightis on.

Alwaysplace disksback in diskjacketswhen finished.

Keepthe disksawayfromextremesof heat andcold.

Don’tmakeimprintson the disk.(Nopaperclipsor ballpointpens)

Don’tputthe diskneara fan, microwaveor any othersourceof
magneticpower.

Don’tputothermaterialson top of the disk.

Don’tallowsmokeor liquidsto comein contactwiththe disk.

Obtainor makeback-upcopiesof allyourprogramdisks,especiallyyour
datadisks.
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ADAPTIVEEQUIPMENT

Adaptiveequipmentshouldbe utilizedto makethe physicalmanipulationof the
computersimpleso thatthe personcan concentrateon the activitythatis being
presented.There are manywaysto adapta computerto makeit accessibleto
peoplewithspecialneeds.A listof adaptiveequipmentandinputdevices
is givenbelow.

COMPUTER ACCESS

KeyboardThekeyboardcan be usedfor directselectionby somepeople,with
littleor no effort.The personsmayneed coloredstickerson specificcontrolkeys
as remindersor theymaybe able to locatespecificletters.

For manypeoplewithspecialneedsthe keyboardis extremelydistracting.The
numberof keys availablefor manipulationmaydistractindividualsfrom
participatingin computeractivities.Thisproblemcan be solvedthroughthe use of
variousadaptivedeviceswhichare all commerciallyavailable.

KeyguardA keyguardis a rectangularpiece of plasticor metalthatfitsdirectly
overthe keyboard.Holesare pre-drilledintothe guardto correspondto each key
on the keyboard.The keyguardwasoriginallydevelopedfor adultswithphysical
handicapswho had minimalfine motorcontrol.It allowedthemto locatekeys
accuratelywitha fingeror stick.It can also be usedwithchildrenwhose
disabilitiesrangefromphysicalhandicapsto mentalretardation.

AvailablefromDonJohnston,P.O.Box 639, 1000N.RandRd.,Bldg. 115,
Wauconda,IL60084, (312) 526-2682.lilso fromTash,70 GibsonDrive,Unit1,
Markham,Ontario,Canada,L3R223 (416) 475-2212.

KeyboardCoversA keyboardcoveris a plasticboardthatis separatedinto two
largeplates.It layson top of the keyboardandis heldin place byvelcro.Knobs
are placedon the back of each plateto correspondwithspecifickeys.Whena
childhitsa plateit activatesa key.Thisdeviceworkswithprogramsthatuse only
twokeysfor the majorityof input.

AvailablefromSteveKanor,Ph.D., Inc., 8 MainSTreet,Hastings-on-Hudson,
NY 10706, (914) 478-0960.
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MoistureGuardsA moistureguardis a piece of plasticthatis moldedto fit a
varietyof keyboards.It protectsthe keyboardfromdirtandmoisture.Available
fromDonJohnston(see keyguardfor address).

PERIPHERALS

A peripheralis a devicewhichcan be attachedto the computersuchas a printer,
diskdrive,or joystick.hianyplugintothe gameportwhichis locatedin the back
of the computerin the AppleIIe andis insidethe computerin the IIc. Some
peripherals,suchas touchtabletsandswitches,need a gameportextenderor
switchinterface.

Gameportextender(scooter)Thegameportis an outletinsidethe computer
thatsomedevicesneed to be connectedto. The garneportextenderbringsthe
gameportoutletto the outsideof the computerso thatequipmentcan be
comected easily.Thisdeviceis essentialfor usewithPowerpadsinceit needsto
be comected anddiscomectedoften.

AvailablefromDonJohnston,P.O.Box 639, 1000N. RandRd.,Building115,
Wauconda,IL60084 (312) 526-2682,

SwitchinterfaceA switchinterfacecomects to the gameportor gameport
extender.It allowsa singleor doubleswitchto be attachedto the computerand
usedfor inputfor softwareprograms.

AvailablefromDonJohnston,P.O.Box 639, 1000N. RandRd.,Building115,
Wauconda,IL60084 (312) 526-2682.

JoystickA joystickhas a controlstickandtwo “FIRE”buttonswhichcontrolthe
softwareprogram.The movementof the stickmaycontrolone partof the
programwhilethe “FIRE”buttonscontrolotherparts.Somesoftwareprograms
are madeto workspecificallywiththe joystick,It is importantthatthe joystick
havethe firebuttonon the sideof the box (not on the top of the stick)so that
childrencan accessthe button.Joystickscan be obtainedat localsoftwareor
computerstores.
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PowerPadThePowerPadis a touchsensitiveboardthatplugsinto the interml
gameport.The softwareprogramsmadefor thisperipheralcomewithpicture
overlays.The childpushescertainsectionsof the boardto givespecific
commands.

AvailablefromDUNAMIS,2856 BufordHwy.,Duluth,GA30136 (404) 923-0485.
It can also be obtainedfromDonJohnston,

Muppet LearningKeysThisis a touchsensitivetabletsimilarto the PowerPad.
It containsthe alphabet,numbers,andcolors.Programsmadefor thistabletmay
use all the keysfor inputor justa few.

AvailablefromSunburstCommunications,39 WashingtonAve.,Pleasanwille,
NY 10570-2898,1-900-431-1934.

Touch The touchwindowis a transparent,semi-rigidplasticscreenthat
is placedoverthe computermonitor.The persontouchescertainareason the
screento givecommandsto the computer.The persononlyhas to look at and
touchthe monitorto interactwiththe computer,bypassingthe keyboard
completely.

AvailablefromMicroTouchSystems,Inc.,Ten StateStreet,Woburn,MA01801,
(817) 935-0800.

Game PaddlesGamepaddles(2) are usedmostlyfor arcadegameprograms,
thoughtheyhavebeen usedwithotherprogramsas well.Eachone has a knob
anda “fire”button.Theyare similarto the joystickexceptthatthe knobsmustbe
turnedto manipulatethe computer.Specificfinemotorskillsare involved.Paddles
can be purchasedat local computeror softwarestores.

MouseThemouseis a rectangularplasticbox aboutthe sizeof yourpalm,It is
manipulatedby movingit aroundon a tableandpressingits “fire”button,and
worksmuchlike a joystick.It worksonlywithprograb madespecificallyfor its
use.The mousecan be purchasedfromyourlocalAppledealer.
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Single SwitchesSingleswitchescan be purchasedin manyforms,shapes,
and sizes.There are a few goodprogramsspecifkallymadeto utilizeswitches.

One companythatsellsswitchesis SteveKanorPh.D., Inc., 8 MainStreet,
Hastings-on-Hudson,NY10706(914) 478-0960.

Adaptive FirmwarwCardTheadaptivefirmwarecardwillconvertanystandard
sofhvareprogramso thatit can be controlledby a singleswitchor the unicorn
board(a touchsensitivetablet),thusgivingpeoplewithphysicalhandicapsaccess
to manycomputerprograms.The adaptivefirmwarecardincludesa slowdown
modeso thatgamescan be playedby peoplewithdelayedresponses.It is
insertedinsidethe computer.The cardis availablefor the AppleIIe, HGS,
and II+ computers.

The adaptivef~mwarecardmustbe “PROGRAMMED”to workwitha switchor
Unicornboard(a touchsensitivetablet).It can be programmedto givea
“SCANNING”arrayto anyprogram,andwillallowanyprogramto be controlled
by a singleswitch.The alphabetor specificcommand symbolsappearat the
bottomof the screen.Whenthe command thatthe childwantslightsup, he/she
mustactivatea switchto givethatcommand to the computer.The childmustbe
able to see the letterson the screen(whichare quitesmall)andunderstandthe
comection betweenthe switch,the letters,andthe program.

AvailablefromAdaptivePeripherals,4529 BagleyAvenueN.,Seattle,
WA98103, (206) 633-2610.

UnicornBoardTheUnicornboardworksin conjunctionwiththe firmwarecard.
It is a touchsensitivetabletthattakesthe placeof the keyboard.The amountof
contacttimeneededto activatethe boardcan be alteredso thatvariouschildren
can use it. Keyboardletterscan be substitutedwithpictureson thisboard.It can
be usedwithanypiece of software.It mustbe “programmed”to workwith
specilicprograms.UnicornEngineeringCompany,62OIHarwoodAvenue,
Oakland,CA94618 (415) 428-1626.
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WHATIS REHABILITATIONTECHNOLOGYOR REHABILITATIONENGINEERING?

Rehabilitationengineeringhas been definedas the applicationof technologyto
improvethe qualityof lifeof peoplewithphysicaldisabilitiesthrougha total
approachto rehabilitationcombiningmedicine,engineering,andalliedhealth
professiomls.In addition,rehabilitationengineeringmeansthe provisionof the
physicalenvironmentto enableindividualswithphysicaldisabilitiesto perform
everydayactivitiesin a workplace,in an educatiomlsettingor place of residence.

Rehabilitationtechnologycan, througha rehabilitationengineerworkingwithan
interdisciplinarytearq enablea nonverbalchildwithcerebralpalsyto
communicateandsocializewithpeersandfamilymembers.It can help young
professionalsadapttheirworksitesso thattheycan workmoreeffectively.Such
technologycan alsoimprovethe productivityof personswithdevelopmental
disabilitiesin supportedworkenvironments.Rehabilitationengineeringcan
dramaticallyimprovethe employmentpotentialof personswithdisabilitiesand
enablegreaternumbersof personswithdisabilitiesto liveindependently.

Rehabilitationtechnologyservicesoffertraining,evaluation,consultation,
modifkation,or fabricationexpertise.

Mobility Theabilityto movefromplaceto placeis a largesteptowards
independentliving.Thereare manymakesandmodelsof poweredandmanual
wheelchairsavailable.

Seatingsystems Fittingthe wheelchairto the shapeof the individualis
necessaryto allowmaximumfunction.The correctseatingsystemcan prevent
skinbreakdowncausedby pressuresores.Seatingsystemscan be as extensive
(andexpensive)as a Foamin Place,whichusesa redundantaroundthe
individual,or as simpleas plywoodandcut foam.
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Augmentativecommunicationaids Manualandelectroniccommunication
aidsare oftenthe onlywaya nonverbalindividualcan communicateandsocialize ~i
withotherpeople.Withthe rapidgrowthin technologythesedeviceshave
becomemoresophisticatedalthoughmuchmoreaffordable.Newerelectronic
communicationaidsnot onlyprintthe desiredwordor phrasebutnow
are able to speak.

Personalcomputersand modificationsComputerscan act as super
typewriters,calculators,informationretrievalsystems,andvideogamesas wellas
therapeuticor educationaltools.The typeof softsvareor programusedwill
changethe wayin whichthe computerbehaves.Forindividualswithdisabilities
use of computersmaybe prohibitedby reactiontime,abilityto access the
keys,or visualdisabilities.

Environmentalcontrol Beingable to turnon andoff the lights,television,
or answerthe telephoneare environmentalbarriersthatpeoplewithphysical
disabilitiesface daily.Manytimes,simplymakingthe switchon an appliance
largeror easierto accessis the solutionto environmentalcontrol.The abilityto
controlone’s own environmentis anotherimportantsteptowardsindependent
living,as well as leadingto a betterself image.

Home/living environmentmodificationsBeyondbeingable to activate
appliancesin one’sownenvironment,the buildingitselfmaypresentmany
barriersto independentmobilityor livingto individualswithdisabilities.Opening
doors,climbingstairsor bathingmaybe limitedby the buildingdesignor simply
the arrangementof furniture.

Vocationaladaptations Manytimesemploymentis precludedby an inability
to appropriatelyfunctionat a particularworksite.Modificationsto a work site
mayincluderaisingthe heightof a desk,fabricatingworkareas,or adapting
machineryto makeit accessibleto potentialemployeeswithdisabilities.
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COMPUTERGLOSSARY

Adaptive FirmwareCard TheAdaptiveFirmwareCard(AFC)allowsa person
witha physicaldisabilityto runcommerciallyavailableeducational,business,or
user-writtensoftwareusinganyof sixteenspecialinputmethods.The special
inputmethodspossiblewiththe AFCincludesingleswitchanddualswitch
(scanningandMorseCode),expandedkeyboardcapabilities,andkeyboard
assistingfeaturesfor individualsusinga headpointingdeviceor a singlefinger.
The AFCalso offersgamepaddleemulationanda slowdownmodeallowingthe
userto operatesomearcade-typegameswithone or twoswitches.The AFCdoes
not interferewiththe use of the computerkeyboardwhen installed.Special
featuresoftwareis included.The AFCis compatiblewithsoftwareusingthe
LanguageCard(Pascal,etc.) andis compatiblewiththe 2-80 (CP/M)card.Talking
Seamer, a programfor addingthevoice outputto the scanningarrays,is
included.(Manufacturer- AdaptivePeripherals,Inc. 206-633-2610)

Unicornexpandedkeyboard A programmablemembranekeyboardwith 128
touch-sensitiveareas.fhy key or groupof keyscan be definedby the userto
representany stringof charactersup to 40 characterslong.Customkeyboard
layoutscan be storedon diskandusedwhendesired.(Manufacturer- Unicorn
EngineeringCompany415-428-1626)

Koala Pad KoalaPadis a pressure-sensitivegraphicstablet.Usedwiththe
propersofisvare,KoalaPadallowsthe userto selecta positionon the computer
displayscreenby touchingthe tabletwitha fingeror stylus.KoalaPadcomes
withtwo programs:KoalaPainterandGraphicsExhibitor.(Manufacturer- Koala
TechnologiesCorporation408-438-0946)
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Muppot LearningKeys MuppetLearningKeysis an expandedmembrane
keyboardfor the AppleII computers.The keyboard’s83 keysare coveredwi~
color cartoonsofJim Henson’sMuppetscharactersillustratingthe various
fi.mctionsof the keys.The programprovidedwiththe keyboarduses color
animatedgraphicsandmusicto teachletters,numbers,andcolors.Programs
availablethatuse the MuppetKeysare the PEALSeries(PEALSoftware)andthe
MagicSlate(SunburstCommunications).ContactSunburstaboutotherprograms
availableor in development.(Manufacturer- SunburstCommunications
914-769-5030)

TouchWindow TouchWindowis a transparentplasticscreenthatfitsovera
computermonitor.WhenTouch Windowis usedwiththe rightsoftware,touching
the screenwithfinger,stylus,etc.,willgenerateinputto the computer.
(Manufacturer- PersomlTouchCorporation408-246-8822)
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SWITCHESANDADAPTERS

4-Plate Switch 4-PlateSwitchis a set of fourswitcheshousedside-by-side.
Eachswitchis activatedby pressingdownon itsrectangularplasticplate.A click
you can hearaccompaniesswitchactivation.(Manufacturer– Zygo
Industries,Inc. 503-297-1724)

4-SwitchJoystick4-SwitchJoystickis a joystickleverthatmaybe movedin
any of fourdirections.Movingit in a particulardirectionwillactivateone switch.
Thisjoystickis also availablewithan additionalpushbuttonswitch.
(Manufacturer- ZygoIndustries,Inc. 50>297-1724)

Air CushionSwitch AirCushionSwitchis a sensitiveairbellowsthat,when
pusheddown,transmitsa changein airpressurealonga tube,activatinga switch.
(Manufacturer- ComputabilityCorporation201-882-0171)

Body Switch TheBodySwitchis operatedby pressurefromany convenientpart
of the body,Switchemitsa clickyou can herewhen turnedon. (Manufacturer–
DU-ITControlSystemsGroup,Inc. 216-567-2906)

ChinSwitch ChinSwitchis a dualswitchoperatedby pressingthe buttonswith
the chin or otherbodypart.Whencontrolledwiththe chin,thisswitchrequires
one inch of headrotation.(Manufacturer- TMH, Inc. 416-475-2212)

ComputerKeyboardSwitch ComputerKeyboardSwitchis a smallversionof a
computerkeyboardthatfunctionsas a singleswitch.Pressingany key activates
the sameswitch.(Manufacturer- Kanor,StevenE. Ph.D.,Inc. 914478-0960)

ComputerPlateSwitch ComputerplateSwitchis a plateswitchwitha picture
of a computerkeyboardstuckto the surfaceof the plate.Thisswitchis designed
to makethe userskilledin strikinga computerkeyboardto havesome effect
withoutthe personneedingto handlerealcomputerequipment.(Manufacturer-
Kanor,StevenE. Ph.D.,Inc. 914478-0960)
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EyebrowSwitch Thisswitchis mountedon a visor.A leverprojectsdownin
frontof the forehead,restingagainstit. Whenthe userwrinklesthe foreheador
raisesthe eyebrow,the switchis activated.A clickyou can hear is providedwith
switchactivation.(Manufacturer- Words+,Inc. 408-730-9588)

FingerFlex Switch FingerFlexSwitchis a switchbuiltinto a partialglove.
Bendingfingersactivatesthe switch.(Manufacturer- Luminaud,
Inc. 216-255-9082)

Hand Control HandControlsare a set of twopushswitchesmeantto be used
withthe EarlyLearningprogramsfromMarbleSystems.The buttonsare clearly
labeled“YES”and “NO,”the twochoicesthe programoffersin itsswitchmode.
(Manufacturer- MarbleSystems612-434-3704)

HandSwitch EasyActionHandSwitchis a leverswitchdesignedto be operated
by the hand.Activationleveris 2“long.Contactthe manufacturerfor additional
informationon thisproduct.(Manufacturer- Computability
Corporation201-882-0171)

Hand tintrol for Wheelchairsby HughMacMillan HeadControlfor
Wheelchairsis a switchingunitthatusesfourtiltswitchesto movesix possible
positionof the user’shead.The controlunitis mountedon the user’sheadband
andplugsinto the controlbox of thewheelchair.The six positionsare FWD,REV,
FWDRIGHT,FWDLEFT,REVRIGHTand REVLEFT.Thereis also a neutral
position.Eachof the six positionsmakesa differentmomentarySPSTclosure.
(Manufacturer- HughMacMillanMedicalCentre416-425-6220)

Head CentrolSwitchHeadControlSwitchis a singleswitchactivatedby being
tilted.The switchcan be mountedon the heador anotherbodypart.
(Manufacturer- Burkhart,LindaJ.)

HeadbandSwitchHeadbandSwitchconsistsof an adjustableheadband
equippedwitha switchthathas a smallpaddlefor a lever.The paddlerestson
the forehead,raisingthe foreheadmusclesactivatesthe switch.The paddlerests
on the forehead,raisingthe foreheadmusclesactivatesthe switch.The paddle
mustbe tapedto the forehead.(Manufacturer- Luminaud,Inc. 216-255-9082)
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JoystickThisjoystickhas a cylindricalhandleand a thinbase. Pushingthe
handlein each of fourdirectionsactivatesone of fourdevices.Contactthe
manufacturerfor additionalinformationon thisproduct.(Manufacturer- Kanor,
StevenE. Ph.D.,Inc. 914-478-0%0)

Joystickwith Pad SwitchJoystickwithPadStickis a fourpositiongated
joystickwithfourslotteddirectionsof movement.The fti switchis a padswitch
usedfor controlaction.(Manufacturer- TMH, Inc. 416-475-2212)

Left/Right RockerSwitchLeft/RightRockerSwitchis a dualswitchactivated
by pressingthe plateon eitherside.Pressingone activatesone switch;pressing
the otherend activatesthe other.A clickyou can hear is producedwhen switchis
turnedon. (Manufacturer- DonJohnstonDevelopmental
Equipment312-438-3476)

MagneticFingerSwitchMagneticFingerSwitchconsistsof a sleeve,containing
the magnet,whichfitsovera fingerin a smallexternalswitchunit.A small
movementof the fingertowardthe switchunitactivatesthe switch.(Manufacturer
- Luminaud, Inc. 216-255-9082)

Pillow SwitchThePillowSwitchis a singleswitchoperatedby pressingthe top
foamsurface.A pin anda velcrostripare attachedto the bottomof the switchfor
fasteningto a pillowor to clothing.(Manufacturer- TNH, Inc. 416-475-2212)

PinchSwitchTheswitchconsistsof a small,thin,wafer-likebutton.The user
pincheslightlyon thewaferanda switchis activated.Contactthe manufacturer
for additionalinformationon thisproduct.(Manufacturer- Kanor,Ste%renE. Ph.D.,
Inc. 914-478-0960)

Sip & Puff SwiWhThissingleswitchis activatedby eithersippingor puffing
into a tube.The tubeis attachedto a housingwherethe actualswitchis located.
Contactthe manufacturerfor additionalinformationon thisproduct.
(Manufacturer- Kanor,StevenE. Ph.D., Inc. 914-478-0960)
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DECtalkA voice synthesizercompatiblewithmostcomputersystems.DECtalk
offerssix differentvoices(bothmaleandfemale,childandadult).DECtalk
convertstextsent fromthe hostcomputerto a pronunciationcode
usinga combinationof dictiomriesandletter-twoundrules.DECtalkthen
takesintoconsiderationsurroundingwordsandtheireffectson individual
pronunciations.Rateof speechis up to 350 wordsper minute.DECtalkprovidesa
user-specifieddictiomryfor commonlyusedacronyms,tradeterms,andspecial
words.DECtalkmay“speak”throughits internalspeaker,headphones,and
externalspeakeror overthe telephone.DECtalkacceptsinputfromany computer.
(Manufacturer- DigitalEquipmentCorporation603-884-8991)

Echo+ A speech synthesizer.The Echo+ consistsof an internalcircuitcardwith
a speaker.The Echo + has twovoices:a mturalsoundingfemalevoicewitha
limitedvocabulary(700 words)anda roboticvoicewithan unlistedvocabulary
(worksby pronunciationrules).Simplecommandsare usedto controlthe rateof
speech (regularor fast),outputmode(spoken,printedto the screen,or both),
andhow the testis read(letterby letter,wordby word,or how muchpunctuation
is spoken).Pitchandvolumeare also adjustableanda headphonejack is
provided.Soundandmusiccapabilitiesare also featured.The Echo + willwork
withEcho II software.(Manufacturer- StreetElectronics
Corporation805-565-1612)

LightTalker~ electroniccommunicationaidwithsynthesizedspeechoutput
andoptioml printeror keyboard.Selectioncan be direct,withan Optical
Headpointer,or scanningwithswitches(all extra).Automaticscanning(single
switch),row-and-columnscanning(dualswitch),anddirectedscanning(multiple
switches),and Morsecode input(twoor threeswitches)are all possible.
Minspeakallowsvocabularyto be storedby thingslike abbreviation.LightTalker
can also operatean environmentalcontrolsystem.(Manufacturer– Prentke
RomichCompany21&262-1984)

Touchlblker by PrentkoRomichTouchTalkeris a portableelectronic
communicationaid.Selectionsare madedirectlyby pushingone of the keys on
the keyboard.Messagescan be displayedbeforebeingspoken.Vocabularycan be
storedandrecalledwithlevel,abbreviationexpansion,andnumberencoding
techniques.The TouchTalkercan alsobe usedto operatean environmental
controlsystem.
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COMPUTERDEFINITIONS

InputTheinformationthatgoes into the computeror itsperipherals(comecting
hardware).Inputperipheralsinclude:

a. Keyboard
b. Diskdriveor cassetterecorder

Graphicstablet
;. Lightpen

SoftwareTheprograma computerneedsto performmanyof its operations.
Softwarecan be purchasedin disk,cassette,or cartridgeform}dependingupon
the computer.It can also be writtenusinga programminglanguage.

Central Processing Unit (CPU) Thebrainof the computer.The CPUis
responsiblefor interpretinginstruction,performingcalculations,andoutputting
the information.

MicroprocessorA chip of silicon(purifiedglass)whichcontainsintegrated
circuitry.It is foundin the CPU.

Memory Thepartof a computerthatstoresinformation.A computercontains
two typesof memory:

a.

b.

RandomAccessMemory(RAM)
The computer’smainstoragesystem.Programinstructionsand dataare held
here for instantaneoususe by the centralprocessingunit.Thisnot
permanentmemory.

ReadOnlyMemory(ROM)
Informationpe~nently builtintothe computer.Storedon a memorychip, “
the ROMallows,for example,the CPUto understandBASICprogramming
languagewithoutusinganyothersoftware.

OutputProcessedinformation,or the endproductof a set of instructions.
r The datausuallycome out onto the displayscreen,or the printercan be usedto

transferthe electronicinformationto paper.
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TYPESOF EDUCATIONALSOFIWARE

Tutorial

a. The programassumesresponsibilityfor instruction
b. Introducessubjectmatter,thentestsstudentcomprehension
c. Typically,a tutorial:

(1) presentssomesubjectmaterial
(2) putsit in contextthroughexamples
(3) providessomedrillandpracticefor reinforcement

d. Cankeep completerecordson each studentbeingtutored
e. Canbe tailoredto accommodaterangeof individualdifferences

Drill and Practice

a. Assumespreviousinstructionin concept/skillto be covered
b. Usedfor reinforcementof relatedskillsor concepts

EducationalGame

a. Seinesto motivatestudentsto practiceskills
b. Usuallya formof drillandpractice

Simulation

a.

b.

c.

d.

Enablesstudentsto explore,manipulate,andinteractwithinan
environmentin whichtheywillhaveto makedecisions
Studentsare informedof theirdecisions,butdon’tsufferthe
consequencesof poor judgement
Requiresproblemsolvingskillssuchas organizationof information,
workingbackwards,andmakingestimates
Emphasisis usuallyon the processof findingalternativesolutions,
not on rightor wronganswers

Tool

Offersa specificfunction(statisticalanalysis,calculation,word
processing,musicalnotation,or graphicanimation)

b. Savestimeandintellectualenergyby performingroutineandtedious,
but necessary,clericaltasks
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SpeechSynthesizersA speechsynthesizergivesa computerthe abilityto talk.
There are commerciallyavailableprogramsthatutilizethe speech synthesizer.
There is also a programthatworkswiththe adaptivefirmwarecardand Unicorn
boardallowingwordsto be “PROGRAMMED”into the computer.The majorityof
speechsynthesizersavailablefor peoplewithspecialneedshavea robotic
soundingvoice andcan be difficultto understand.Somepeople catchon quickly
to the voice,whileothersare confusedby them.The Echospeechsynthesizercan
be obtainedfromStreetElectronicsCorporation,1140Carpinteria,CA93013,
(805) 684-4593.

ADDITIONALADAPTATIONS

ExternalspeakerThesoundandmusicmadeby the computerare internal.For
somechildrenthe soundsare not loudenoughto hear.AI-Iexternalspeakerwith
volumecontrolcan be attachedto the computerto allowfor the adjustmentof
soundlevelsandto allowthe computersoundsto be turnedoff. This devicehas
been usefulwithveryyoungchildrenandpeoplewithsensoryandattention
deficits.The speakercan be placedon top of the monitorto givepeoplelocalized
auditoryfeedback.The new Echo IIb speechsynthesizerspeakercan be usedas
an externalspeaker.If an Echo IIb is not available,a speakerjack and
headphonescan be purchasedthatcan be usedas an externalspeaker.

AvailablehornEducationalSoftwareReview,Inc., 1400ShattuckAvenue,
Suite774, Berkeley,CA%709

165



Blaschke,C. L. (1986). Technologyfor specialeducation:A nationalstrategy.
T.H,E,10Urnal.February1986.

Brady,M. Implementinga servicedeliveryprogramExperiencesin Pennsylvania.
Proceeding of the RESNAIOthAnnualConference.Bethesda,Maryland:
RehabilitationSocietyof NorthAmerica.

Brady,M.E.(1984). The stateo the artof f hi~htech aids.TraceCenter,University
of Wisconsin-Madison.

Brinker,R.P.andLewis,M.(1982). Markingtheworldworkwithmicrocomputers.
Exce~tional Children,October1982.

Cain,E. andTaber,F. M.(1986).The 21stCentury:Preparingfor tomorrow’s
world.The ExceDti“onalParengOctober1986.

CentralPennsylvaniaSpecialEducationRegionalResourceCenter(1987).
. n and~ of studentsin a statewideawistive

devce cei nter.Harrisburg:PennsylvaniaDepartmentof Education.

Cook,A.M.(1981). Delive~ of assistivedevicesthrougha client-oriented
approach.me ricanRehabilitate“on*July-August1981.

Eichleay,K. and Pressman,H. (1987). High-techopensdoors.The Exceptional
-~ February1987.

Lance,W.D.Technologyandmediafor exceptionallearners:Lookingahead.
~rltl “onalChildren,October1977.

167



Technology

References

MimesotaGovernodsIssueTeamon Technologyfor PeoplewithDisabilities(1986),
DisabilitiesandTechnolom:Governor’sReDOrton Technolomfor Peode with
Disabilitie~.St. Paul:MinnesotaStatePlanningAgency.

NationalAssociationof StateDirectorsof SpecialEducation(1980). AssistiveDevices
A for a StatewideDelivemSvstem.

Washington,D.C.

NewYorkGovernor’sTaskForce on TechnologyandDisabilities(1987). A Final
Re~ortof the TaskForceon TechnolomandDisabilitie~.Albany,NY.

Officeof TechnologyAssessment(1982).Technolotwand Handicarmed Peocie.
Washington,DC:UnitedStatesCongress,1982.

Pugliese,M.(1986). Organizationof a specialeducationtechnologyresourcecenter.
co mDuter Technoloswfor the Handicarmed: ’85.Hutchinson,
Minnesota:CrowRiverPress.

Robinson,L. (1987). Computersprovidesolidlearningbase for pre-schoolchildren.
C]osinlzthe Gal).5(5).

Saya,M.J., Pelikan,Y,, & Barr,L.A.(1984). Six criticalfactorsin the prescriptionof
technicalaids.proc- of the hd InternationalConerenceof n Rehabilitation
Emzineerirw.Bethesda,Maryland:RehabilitationSocietyof NorthAmerica.

168



Technology

References

ThirteenthInstituteon RehabilitationIssues(1986).Technolo~iesfor Rehabilitation.
Menomonie,Wisconsin:Universityof Wisconsin-Stout,Schoolof Educationand
HumanSemices,

Trefler,E., Kozole,K. & Snell,E., Eds.(1986).selectedreadimzson ~oweredmobilitv
. drenad ad@s withseverep~dlties.. . . . Washington,DC:RESNA

UnitedStatesDepartmentof Education(1981). ReDorton the USDepartmentof
Educationtaskforce on learnhwandelectronic technolo= Washington,DC.

Vanderheiden,G.C.(1987). Servicedeliverymechanismsin rehabilitationtechnology.
American10umalof OccxmationalTherapv.41(10).

Werdin,C. (1984). Technologicalar@icationsfor educati ~ se“n verelvhandicarmed
children:A reviewof currenttren~. Departmentof EducationalPsychology,
Collegeof Education,Universityof Mimesota.

169



Technology

Resources

Videotape:

TITLE: ANEWWAYOFTHINKING

PRODUCER: MinnesotaGovernor’sPlanningCouncilon Developmental
Disabilities& MimesotaUAPon DevelopmentalDisabilities(1988)
300 CentennialOfficeBuilding
658 CedarStreet
St. Paul,MN55155
(612) 296-4018

TITLE: ANELEPHANTATMOUSEPIJ4CE

PRODUCER: Kittelson& Leadholm
MinnesotaGovernor’sPlanningCouncil
on DevelopmentalDisabilities(1990)
300 CentennialOfficeBuilding
658 CedarStreet
St. Paul,MN55155
(612) 296-4018

TITLE: EATING COMES NATURALLY(One or threeparts)

PRODUCER: PhysicalTherapyDivision
SparksCenter
Universityof Alabamaat Birmingham
Box 313 UABStation,BirminghamAL35294
(205) 934-5457
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TITLE :

PRODUCERS:

TITLE:

PRODUCER:

TITLE:

PRODUCER:

REGULARLIVES

TomDoodwin& GeraldineWurzburg
(1988 ) SyracuseUniversity
WETAEducationalActivities
P.O.BOX2626
Washington,D.C.20013

RICHARDDODDSONTECHNOLOGY

Kittelson& Leadholm
MinnesotaGovernor’sPlanning Council
on DevelopmentalDisabilities(1990)
300 CentennialOfficeBuilding
658 CedarStreet
St. Paul,MN55155
(612) 296-4018

TECHNOLOGY:TOOLSFORLIFE

Kittelson& Leadholrn
MinnesotaGovernor’sPlanningCouncilon Developmental
Disabilities& MinnesotaUAPon DevelopmentalDisabilities(1988)
300 CentennialOfficeBuilding
658 CedarStreet
St. Paul,MN55155
(612) 296-4018
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