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Teaching Industria Design a GaTech

= Most |y sophomore stud o

» Problem the students were desi gning for
t he msd ves

» Sol ution: makethem designfor any other
user group
 Preschod ers
« Hders
 Ho mel ess peopl e
« People wth dsabilities
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Universa Designat NCSU

to be usabl e by

Bl Uni versal Des gnisthe design o
" al products and environments

peopl e of dl ages and abilities,
tothe great est extent possi ble

— RonadL WMace FA A 1991
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Teaching Industria Design at NCSU

= Most |y sophomore stud o
» Hel ght-adjustabl etol &

» Auxiliary captioni ng dewvi ce for battery-
powered TVs

» Can opener for one-handed users
» Td ephone + answering machi ne + cdler I D
» 9 nple programmabl e ho me thermost at
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Accesside vs. Unversd Design

» Accessibl e Design:
fa peode wth d sallities

» Uni versal Desi gn: fa everyone,
Ind ud ng peod ewthd sahlities

» (riticd differenti ating charact eri gi C:
| NTEGRATI ON
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Accesside o Universd ?

= Magnifying glass
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Accesside o Universd ?

» Ta king cdler ID

TALKING

Caller ID

Wigh Yoiredrwmn =
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Accesside o Universd ?

* Td evisson headphones
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Accesside o Universd ?

= M brati ng pager
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Accesside o Universd ?

* B gogriputensils
~g
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Accesside o Universd ?

= H ectriccart




Accesside o Universd ?

» Personal dgtd assistant (PDA)

-

‘% My medical info

% Calendar

% Fhone numbers
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“Nor nal” Dstribution

observations
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“Nor mal” Dstribution

* Designfor 95%x 95% x 95% x ...=few

= Peopl eon one end of abdl curve may be
on the other end of anot her bdl curve.

» Hearl ng

o Superia observation sklls
» M sion

e Superia listenng skills

e “Inrotothe Screen Reader wth Ned Ewers’
htt p://wi sci nfo dat. wsc.edwltde/ access/ ewer s.ht m
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The Rinciples of Unversa Design

Aut hor s;

Ron Mace (thelae) « The Center for Unversd Desgn NC S U
M ke Jones ¢ Shepherd Saond Center, Alata Georga
MollySorye CUD & NC SU & Himan Spectrum Des gn

J mMidle «JL Midle, Inc, Washingon, DC

G egg Vanderhe den » Trace R &D Center, U of Wsc.—Mad son
Jon Sanforde VA MC —Alanta & Georg alnst. d Technol ogy
Bettye Rose Connédl « Vet erans Afars Med cd Center—Al arta
Ed Senfddel.DEA Center, SUN Y.—-Buffdo

Abir Millickel.DEA Center, SUN Y.-Buifdo

H a ne Ostroff « Founder, Adaptive Environments Cent er, Boston
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The Rinciples of Unversa Design

Equtade Use

HexihlityinUse

S npleand Intutive Use

Per ceptibl e Inf ormation

Tol erancefor Hror

Low Physi cal Efort

S ze and Space for Approach & Use
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Principle L Equtable Use

The designis usefd and mar ket abl e
to people withd verse ablities.

Designfor Al
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Principle L Equtable Use

a. BFovide same means of usefor dl users.

@ TG AMI




Principle L Equitable Use

b. Ava d segregating or stigmatiang users.
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Principle L Equtable Use

c. Make privacy, security and safety equdly
avalabdetodl users.
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Principle L Equitable Use

d Make the design appedingtoal users.

A
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Principle2 Hexhlityin Use

The desi gn accommodates
a wde range of 1 ndiu dual
preferences and ahiliti es.

Designfo each
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Principle2 Hexhlityin Use

a P ovide chaoceinmethods of use
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Principle2 Hexhlityin Use

b. Accommodate right- or | €t-handed access.
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Principle2 Hexhlityin Use

c. Facilitaeuser’s accuracy and precig on.
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Principle2 Hexhlityin Use

d Provide adaptahbilitytothe user’s pace.




Principle3. S npleand Intutive WUse

Use o the designis
easy to under st and,
regardess d the user’s
experi ence, know edge,
| anguage skills or
current concentrationlevd.

Designfor them nd
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Principle3. S npleandIntutive WUse

a Himnateunnecessary compl exity.
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Principle3. S npleandIntutive WUse

b. Be consistent wth user expectati ons and
| it ution

POWER SEAT
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Principle3. S npleand Intutive WUse

c. Accommodate aw de range of literacy and
| anguage skill s

e
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Principe3 S npleand Intutive Wse

d. Arrange inf ormation consistent wthits
| nportance.
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Principle3. S npleand Intutive WUse

e. Powvi de effective prompti ng and feedback
during and after task compl eti on.
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Principl e 4 Perceptibl e I rf or mati on

The desi gn co mmu ni cat es
necessary I nfor mati on dfectivey
tothe user, regard ess of
ambl ent conditi ons
or the user ssensory ablities.

Designfor the senses
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Principl e 4 Perceptibl e I rf or mati on

a Wse different modes for redundant
present ation of essentid i rfor nation
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Principl e 4 Perceptibl e I rf or mati on

b. Maxim ze “leg hlity’” of essentid
ifornmation(indl sensory nodes).

70 PURCHASE SINGLE FARECARD
FROM THIS MACHINE

to Add Value

+ +
=N |
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Principl e 4 Perceptibl e I rf or mati on

c. Dfferentiae dementsin ways that can be
descri bed (make it easy tog ve drecti ons).
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Principl e 4 Perceptibl e I rf or mati on

d Provide conpatiblitywith avarigy o
techn ques or dewvi ces.
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Principle 5. Tol erancefor Bror

The design mnm zes hazards
and the adverse consequences
of accdentd or uni ntended actions.

Designfor error
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Principle 5. Tol erancefor Bror

a Arange elementstom nim ze hazards
and errors.

"D N
rerc AMI




Principle 5 To erancefor Bror

b. Provide warni ngs o hazards and erors.
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Principle 5. Tol erancefor Bror

c. Povidefal-safe feat ures.
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Principle 5. Tol erancefor Bror

d. Dscourage unconsci ous acti onintasks
that require viglance.
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Principle 6. Low Physicd Hfort

The desi gn can be used
efficently and confortably,
wth am ni num of faigue.

Designfor li mted
strength and stam na
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Principle 6. Low Physicd

ff ort

a Alowuser tomaintan aneutrd body

position




Principle 6. Low Physicd Hfort

b. Use reasonabl e operati ng f or ces.
-
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Principle 6. Low Physicd Hfort

c. Mn mzerepetitive actions.
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Principle 6. Low Physicd Hfort

d Mn mze sustained physi cal gfort.
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Principle 7. Szeand Space

Ap pr opri ate size and space
are provi ded for approach, reach,
man pul alonand use
regardess o user'sbody sze
posture, o mo hility.

Designfo body sizes
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Principle 7. Szeand Space

a Povideaclearline o sighttoimportant
e ementsfor any seated o standing user.
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Principle 7. Szeand Space

b. Makereachtodl components comfortab e
for any seated or stand ng user.
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Principle 7. Szeand Space

c. Accommodate variaions in hand/ grip si ze

“\ Toenail

OVERSIZED FOR f

MULTIPLE GRIP R T CIIP[JEI‘
POSTIONS | W N

. /}%\:—" i N ’
DESIGNED FOR - l" .

ARTHRITIC
HANDS
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Principle 7. Szeand Space

d. Provide adequat e space for the use of
assistive devi ces or persona assistance.
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“Nor nal” Dstribution

observations
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“Nor nal” Dstribution

04 -

= Pushthe
A
<
IS
=
S
-~
A g
\9}
A
R
S

0.0

0.3

02

“limts” !

A

[

95% of obs.

215 %

-4 -3 -2

standard deviations

5%

g,

A\
rercAMI



Er gonom c¢s and Hedonom CS (+ancock, 1999)

H erarchy of

Collective

Indiwidual

Individuation
F(Persanal Perfection))

Pleasurable Experience
{Promotion of Pleasure)

Usability

{Priority of Preference)

Functionalicy
{(PFromulgation of Process)

Safloty
{ Prevention of Pain)

WMTER 1005 -+

| nd viduati on

—

- H easur e

» Hedonomics

| Usability

Functiondity

Ergonomics

Saf ety

GOROMICE iN DESIGON i
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H erarchy of
Er gonom c¢s and Hedonom CS (+ancock, 1999)

__— Ind vduati on

- H easur e

Individuation .
f(Persamal Parfeccion)) p Hedonomics

surable Experience e
I;Jl":mnti:n of FI:Iq:a :-u:cﬁ | US ah I I t y
UubD

{Frinri:::::'hl;l'f'i::erenc “) : Fu n Ct I O n a| I ty
(Accessi hlity)

Ergonomics

Saf ety

Collective
Indiwidual

Functionalty
{(PFromulgation of Process)

Safloty
{ Prevention of Pain)
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Uni versd Design...

... Wll never suit dl peoplein all

circumstances, but it

Can benefit most users;
May cost little or not hi ng addi ti ond;

May reduce the need for some
assi sti ve technad ogies; and

Can Increase socl d 1 ndusi on.

It can dsoincrease the mar ket for AT.
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RERC on
Accesside Med cd Instru mentati on

M sion:

Al persons shou d have accessto
hedthcare products, facilities and serv ces
and toemd oyme rnt
Inthe hedthcare prdess ons
regardess of dsahlity.
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Med ca Equ pment Survey Results:
The Bg 4

Type of Equi p ment e Mbderate
Dfficuty

Exam nationtabl es (n =291) 74.9%

X-ray equipment (n = 258) 68.2 %
Rehab./exerdse eqg. (n =203) 55.1%
Wel ght scales (n = 222) 53.6 %
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RERG AM S udent Desi gn Co mpetiti on

2004- 2005
1 Accessib eWelght Sca e
2. Accessibl e Syringe Dosing Device

3. AccessibebBrgoneter
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RERG AM S udent Desi gn Co mpetiti on

2005- 2006

1 AccessibleB ood d ucose Monitor
|t erface

2. Accessibl e Medicalion D spensing
Device

3. Patient Positionng A d
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RERG AM S udent Desi gn Co mpetiti on

2006- 2007

1 AccessibeHome Mtd 3gns
Monitoring System

2. Accessibl elnfusion Pump | nterface

3. Accessibl e Power- Assi st Hospita Bed
Back Ang e Contrdler
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Cont act Inf or mati on

The Center for Unversd Design

= nttp//www des gn ncsu. edu cud
= cud @ncsu. edu

RERC on Accesside Medi cd Instrunment aion

= http//wwwrerc-am. ag
" ifo@erc-am.og

Molly Fdlette S ory

= moll y@hu manspectrundes gncom
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