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Definitions
“Older Adults” (OAs) = people 50+

Usability: How easy it is for something's intended
users to successfully use it for its intended purpose.

Design for All/Universal Design: Designing for
usability by everyone, regardless of age or ability.



—Basic Principles

“Design for Older Adults, and you design for almost
everyone else.” [Alan Newell]

Poor usability affects almost everyone, but affects OAs
more severely, more frequently.

Several populations with overlapping usability issues:
e People with low vision or other impairments
e Second language learners
* People with low literacy

e People with little tech experience
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—Designers:

Tend to design for young and middle-aged people;
rarely consider the challenges which their systems will
present to older people. [Newell, 2006]

Tend to design for people somewhat like themselves,
unless forcibly restrained. [Hawthorn, 2009]

Seem to design products for themselves. How about
delighting the customer? [Orlov, 2013]
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Design Approaches Design Tools/Techniques
User-Centered Design Focus Groups
Participatory Design Ethnographic Studies
Empathic Design Usability Testing
Design Thinking Personas

Empathic design is a user-centered design i

approach that pays attention to the user's g@

feelings toward a product S

Design Thinking is a methodology used
by designers to solve complex problems,
and find desirable solutions for clients. A
design mindset is not problem-focused, it's
solution focused and action oriented
towards creating a preferred future.
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Value of Face-to-Face Encounters

Students (and professors) in design classes often have
little personal experience with OAs.

OAs seldom included in participatory design, usability
tests.

Designers tend to over-estimate OA tech ability until they
see it; then they tend to under-estimate it.



"Need =
Universal De

Reality:
Technology will continue to develop rapidly.

Today's’ YAs (and others) not 100% technically literate;
as they age, they will experience same problems as

today's OAs.

Skills, ability to generalize skills to new situations, and
willingness to learn new skills decline with age.

As they age, even today's technical literati will face
usability issues.
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» Cognitive decline begins at ~45 (maybe)

* Vision starts to “change” at ~40
* Hearing loss: 30's, 40's, 50's?

* Aging is a continuous process

* Change is not linear, or uniform
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~— Individual Differences

Effects of aging are highly idiosyncratic
Rates of change in abilities are greater
Ranges of abilities are greater

Coping mechanisms vary widely

As a group's age increases:

» Averages are less accurate

e Variability in abilities increases

“Studies on aging are particularly subject
to confounding effects.”
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Oldest-old: 85+

Older adults: 65 to 85
Middle-aged adults: 40 to 55
Younger adults: 18 to 30



ow b b go O gt

DSl aioke wuly (oo cueal alib 50 4S G b bl e ol jads

(Perception) _<I,ul (V)

(Movement & Biomechanics) Kul<s g 5 oS5 J,3< (Y)
(Cognition) salis glasul s (Y)

(Language) ;L (¢)

(Attitudes & Motivation) 23S 5 Les S5 (o)

O



Table 2 Age-Related Changes in Vision and Audition

Visual Changes

Visual acuity The ability to resolve detajl
decreases.

Visual The ability to focus on close

accommodation objects decreases.

Color vision The ability to discriminate and
perceive shorter wavelength light
decreases.

Contrast detection  The ability to detect contrast
decreases.

Dark adaptation The ability to adapt quickly to
darker conditions decreases.

Glare The susceptibility to glare
increases.

lllumination More illumination is required to see
adequately.

Motion perception  Motion is not as readily detected
and motion estimation is
reduced.

Useful field of view The useful visual field is reduced.

Auditory Changes

Auditory acuity The ability to detect sound
decreases, particularly at higher
frequencies and particularly for
males.

Auditory localization The ability to localize sound
decreases, particularly at higher
frequencies and when directly in
front of or behind the user.

Audition in noise The ability to perceive speech and
complex sounds decreases.
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Good 12 pt serif fonts such as Times Roman is good choice for older adults.
Bad 8 pt Times Roman is bad size for seniors.

Good 12 pt sans serifs font such as Arial is an excellent choice.

Bad A wosiat o i o puoss okasioe for adior adells

Good Black text on white background or
Bad

Figure 4.1. Examples of good and bad formats for text.
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Left Panel. Poor contrast for lettering (gray Right Panel. Good contrast for lettering

on white); good use of redundant cues (white on black, black on silver); good
(button size and shape) and inter-key inter-key spacing on number buttons and
spacing. Plastic covering (see top) around directional buttons, but poor spacing on
the back and sides of the controller provides bottom buttons; character size is too small
an effective grip surface for this controller on some of the smaller buttons.

which requires rapid movement by the user
during game play. It also has a wrist strap
(not shown).

Figure 5.2. Two remote control devices having good and bad design features.



SATECHI SATECHI

Comparison of similar products: on the right, examples of
design attributes favoring the legibility of mobile phones
and remote controls.
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Age-Related Vision Disorders

Lens yellowing (common cataract)
Glaucoma

Macular Degeneration

Cataracts (less common type)
Diabetic Retinopathy
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| (Audition) g (=)

Harder to:

* Filter out background sounds
* Localize sounds

* Understand fast speech
* Detect high-pitched sounds

Everyone: Under 50: Under 20:
8 kHz 12 kHz 16 kHz
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* Reduced fine-motor control
* Reduced hand-eye coordination

* Slower movement
o Stiffness

* Increase in hand tremor

(Movement & Biomechanics) Swilsogs g o 3> (Y)

Wiklocity (cimis)

— Y OUNG ADUR

Cilchar Adult




~Motor (continued)

Difficulty grasping/manipulating small objects
Difficulty with continuous movements

e E.g., click-drag, tap-drag, tap-hold, draw
Problems executing coordinated gestures
Increased variances in movements =» lower reliability
Increased risk of unintentional click or touch

Decreased sense of touch
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~— US Adults with Fine Motor, Vision,
or Hearing Impairments

40

30

20

10

M 18-44
W 45-64
o5+

Fine Motor

Hearing

Source: Summary Health Statistics for U.S. Adults:
National Health Interview Survey, 2010



(Cognition) c&bw (V)

Reduced short-term memory/attention span
e Difficulty keeping track of task-status
e Harder to concentrate; more distractible

Longer learning times; more repetition required

Less generalization (skill transfer) between situations
More difficulty retrieving words

Reduced ability to “multi-task” (time-share)

More easily overwhelmed
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Motivation)

Less comfortable with technology
Risk averse
e Strongly prefer familiar paths over efficiency
e Afraid of “breaking something”
e Tend to read everything on screen before acting
e Fear of embarrassment
Often get frustrated, give up
Tendency to assign blame

e Either to self, or to application



~Older Adults Execute Computer Tasks More
Slowly & Succeed Less

Contributing factors:
Slower cognition

Slower or faulty memory retrieval

Slower or inaccurate perception

* (e.g., reading & pattern recognition)
Slower or shakier movement
Caution, hesitance, fear of “breaking it”
Combinations of above
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The interface design must be simple (limited number of options),
consistent and predictable regarding how to perform the actions.

Language and textual content must be simple, clear, concise and
easily legible.

Information must be concentrated and mainly clustered in the
center of the interface.

Provide appropriate space between the interface elements
(text lines, images, links, among others).

Highlight specific information and important interface elements,
such as: menus, links, and buttons, among others.

Avoid scrollbars if possible.

Colors, lextures, graphics and used contrasts in the user interface
must be appropriate and not crealte distraction.

Appropnate feedback, clear and accurate o any change that
occurs in user interface and navigation.

Provide objects, graphics and large links.

Provide instructions and signals 10 improve navigation.

The drop-down menus in the interface must be displayed slovily
(to provide enough time) to read information or be activated for
users with low cognitive and motors skills.

Navigation must be simple, clear and consistent.

Icons must be simple, meaningful, and intuitive (associated with
real world objects).

Interactive elements must be perceived and understood without
documentation.

Images and icons must be part of the selectable area (clickable) in
links.

The size of all web page elements must be adjustable (resizable)
according to user's needs.

It must be possible to return to the homepage from all subpages in
the application

Provide online assistance (tutorial)

Privacy (content publication)

Avoid double clicks on the interface.

Content and group-based functionality (friends and family).

Give more relevance to photos and images than other content.

Design must inspire trust.

Interactions must be focused on the family.

Differentiate between interactive elements and those which are
not,

The general design must be intuitive and aesthetic.

Avoid irrelevant information on the interface.

Graphics must be relevant to the displayed information and must
not used for decoration purposes only, do not use animated
graphics.

Add an appendix.

Consistent interface (do not updale often).

Error messages must be simple and easy to understand,
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