CHAPTER 2 [INTERACTION DESIGN BASICS

No matter what approach an interaction designer uses, the basic materials
involved in solutions, such as motion, space, and time, remain the same.
Likewise, the principles and ideas that guide and inform the design process
also are the same: the “laws” such as Fitts’ and Hick’s, the Poka-Yoke Prin-
ciple, feedback and feedforward, and direct and indirect manipulation.

We'll start with the building blocks of interaction design: the basic set of
resources that interaction designers have to manipulate.

The Elements of Interaction Design

Other design disciplines use raw materials. Communication designers use
basic visual elements such as the line. Industrial designers work with simple
3D shapes such as the cube, the sphere, and the cylinder. For interaction
designers, who create products and services that can be digital (software) or
analog (a karaoke machine) or both (a mobile phone), the design elements
are more conceptual And yet they offer a powerful set of components for
interaction designers to bring to bear on their projects

Motion

In much the same way that inert gases don’t mingle with other gases,
objects that don’t move don’t interact (Figure 3.1). An interaction, as noted
in Chapter 1, 1s some sort of communication, and communication is about
movement. our vocal cords vibrating as we speak, our hands and arms writ-
ing or typing as we send e-mail or instant messages, sound and data moving
between two entities.

We communicate in many ways and through many different products, from
mobile phones to e-mail. Those products and the people who use them gen-
erate behavior, and interaction designers are very concerned with behavior:
the way that products behave 1n response to the way that people behave

And all behavior s, in fact, motion motion colored by attitude, culture,
personality, and context. There’s wide variation even in such universal and
seemingly simple behaviors such as walking (that’s why, for instance, there’s
a need for both high-impact walking shoes and walkers for the elderly), and
the designs we create have to understand and account for those variations.
Even a simple motion like pressing a key on a keyboard can be difficult if
you are elderly or infirm.
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Motion Without
motion, there can be
no interaction.

Motion is often a trigger for action, as when your finger clicks the button on

your mouse. The triggered action (or at least the feedback for that action) is
often about motion as well. You click a Web site link, and the page changes.
You press a key, and an e-mail window closes. There 1s motion on your

SCreen.

Without motion, there can be no interaction.

Space

Movement, even on a subatomic level, happens in some sort of space, even
if the boundary of that space (as with, say, the Internet) is unclear. Interac-
tion designers work in both 2D and 3D space, whether that space is a digital
screen or the analog, physical space we all inhabit (Figure 3.2).

Most often, interaction design mvolves a combination of physical and
digital spaces. You make a gesture in physical, analog space—for instance,
turning a knob on your stereo—and you see the results on 1ts digital display
screen. The reverse can, of course, be true as well. You can stream music
from your computer through your stereo and into physical space.




> 46 CHAPTER3 INTERACTION DESIGN BASICS

| Figure 3.2

Space All interactions
take place in a space
This ltalian piazza in
Ferrara was designed
for interaction

Most interaction designers underutilize 3D space on screens. The physical

flatness of our monitors and display screens causes us to ignore what the
Renaissance painters discovered so long ago: perspective. Objects, even in a
2D space, can appear to move backward and forward in 3D space. Perspec-
tive creates, alongside X (height) and Y (width), a Z (depth) axis on which to
work. Web sites are notably bad in their use of Z space

Starbucks cafes typically make excellent use of physical space, with the
ordering area separated from the fulfillment area where customers receive
their beverages, and those areas separated from the area where people can
customize (add milk and sugar and other condiments to) their drinks.
Compare that to the typical crush around a single counter of a fast food
restaurant.

Space provides a context for motion. Is the action taking place in a quiet
office in front of a computer screen or 1n a crowded, noisy airport in front
of a kiosk?

All interactions take place m a space.
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Time

All interactions take place over time. Sometimes an nteraction can occur
instantaneously, as with a mouse click. Somelimes it can involve very long
durations (Figure 3.3) You can still find online Usenet messages (Usenet is
asort of bulletin board system) from decades ago.

Movement through space takes time to accomphsh. As every gamer will
attest, it takes time to press buttons (around 8 milliseconds at the fastest).
Even with broadband speeds, 1t takes time for packets of data to travel from
distant servers through the physical wires and perhaps through the air via
wireless signal to your computer.

Interaction designers need an awareness of time Some tasks are complicated
and take a long time to complete—for instance, searching for and buying
a product. Many e-commerce Web sites require you to log in before mak-
ing a purchase, and that login session
will be active for a set time. Imag-
ine if Amazon or other e-commerce
sites timed out every few minutes
and required you to log in repeatedly
while shopping—it’s unlikely you'd
buy much from them. Some travel
and concert-ticket Web sites make
users race against the clock to enter
their credit card information before
their selected seats are lost

Digital time 1s definitely not human
time. Digital time is measured in milli-
seconds, a single one of which is consid-
erably shorter than the blink of an eye.
Changes made by the computer can be
so nearly instantaneous that program-

mers need to program in delays so that

humans can detect them.

S e———

You can feel the impact of millisec-
onds, however. Extra milliseconds
added to every keystroke or mouse-
chck would probably make you think
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Figure 3.3

Time All interactions
take place over time

Sometimes this time
can be very brief, and
sometimes it can be

very long indeed
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your computer is slow because of the tiny delays. Several hundred milli-
seconds would cause frustration and anger, and a single-second delay each
time you pressed a key would probably make your computer unusable.

Time creates rhythm. How fast a menu pops up on the screen or how long it
takes to complete an action such as renewing your driver’s license controls
the rhythm of the interaction. Games are often alert to rhythm: how many
aliens come at you at any given moment or how long 1t takes to complete a
level. Rhythm 1s also an important component of animation: how quickly
does a folder open or close on the desktop, how slowly does a drop-down
menu slide open Interaction designers control this rhythm.

Battery life (the duration of which is slowly getting better) is another ele-
ment of time of which designers need to be cognizant Some features, such
as a backlight, drain more battery power than others and thus decrease
the amount of time a device works. A mobile phone that worked for only

10 minutes when unplugged from a power outlet wouldn’t be of much use.

Interactions happen over time

Appearance

How something looks gives us cues as to how it behaves and how we should
interact with it (Figure 3.4). The size, shape, and even weight of mobile
devices let us know that they should be carried with us. The sleek black or
silver look of digital video recorders like TiVo devices tells us that they are

pieces of electronic equipment and belong alongside stereos and televisions.

Appearance is one major source (texture is the other) of what cognitive psy-
chologist James Gibson, in 1966, called affordances. Gibson explored the
concept more fully in his 1979 book The Ecological Approach to Visual Per-
ception, but it wasn’t until Don Norman’s seminal book The Psychology of
Everyday Things, 1n 1988, that the term spread into design An affordance is
a property, or multiple properties, of an object that provides some indica-
tion of how to interact with that object or with a feature on that object. A
chair has an affordance of sitting because of its shape A button has an affor-
dance of pushing because of its shape and the way it moves (or seemingly
moves). The empty space in a cup is an affordance that tells us we could fill
the cup with hquid.
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Affordances (or, technically, percerved affordances) are contextual and cul-
tural. You know you can push a button because you've pushed one before.
On the other hand, a person who has never seen chopsticks may be puzzled

about what to do with them.

Except to the visually impaired (for whom texture often substitutes), appear-
ance also conveys emotional content Is this product whimsical or serious?
Practical or playful? Appearance can also convey other attributes that may
be meaningful: Is the object expensive or cheap? Complicated or simple?

Daunting or approachable? Single use or enduring? Structured or casual?

Appearance has many variables for designers to alter-

»

»

Proportion
Structure
Size

Shape
Weight

Color (hue, value, saturation)
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Figure 3.4
Appearance. The
design of this gate
latch provides
affordances indicating
how it should be used
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All of these characteristics (and more) add up to appearance, and nearly
every design has some sort of appearance, even 1f that appearance is a sim-
ple command line

Texture

While texture can also be part of the appearance, how an object feels in the
hand can convey the same sort of information as appearance (Figure 3.5).

Texture, too, can convey affordances. The sensation of an object can pro-

vide clues as to how it 1s to be used as well as when and where. Is 1t solid or
flimsy? Is 1t fragile or durable? Do the knobs spin or push or do both?

Texture can convey emotion as well. A fuzzy, plush object conveys a differ-
ent meaning than a hard, metallic one

Designers can also work with texture variables such as vibration and
heat to sigmify actions. A mobile phone can vibrate when a new message
arrives, and one could imagine it growing colder the longer it’s been since a
voice-mail message arrived
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Sound

Sound (Figure 3.6) 1s a small part of most interaction designs, but it can be
an important part, especially for alerts and ambient devices (see Chapter 7)
Sound possesses many variables that can convey mnformation as well. You
wouldn’t want a loud screech to come out of your computer every time you
received e-mail, and a soft whisper wouldn’t cause traflic to move aside for

an ambulance.

Sounds are made up of three main components, all of which can be adjusted

by a designer:

»  Pitch. How high in range a sound is. Is it high pitched like a bird’s
song or deep hike thunder?

b Volume. How loud a sound 1s.

> Timbre or tone quality. What type of sound itis Sounds played at the
same volume and pitch can seem very different. Think of a middle C

played on a trumpet and one played on a piano.
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Figure 3.6

Sound Sound can be
manipulated as a tool
of interaction design
through devices such
as this mixing board

——
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Sound 1s underutilized (some would say rightfully so) in interaction design,
but even a little bit of sound can make a major difference n a product. Steve
Jobs insisted that the 1Pod’s wheel make an audible click that could be heard
without headphones.

All of these elements of interaction design comprise any interaction design-
er’s toolkit, and while interaction designers may not consciously manipulate
them, they are the building blocks of interaction desi gn. Now let’s look at
some principles that should guide the way that interaction designers assem-

ble these elements into a product or service.

The Laws of Interaction Design

Interaction design, being a new field, doesn’t have very many hard and fast
rules, or “laws,” to speak of. In a sense, interaction designers are still figur-
ing out many of the basic principles of the work they do However, there are
a handful of laws that interaction designers have used successfully. Except
for Moore’s Law, which designers need only understand, not put into prac-

tice, these laws should guide the work, not dictate it.

Moore's Law

In 1965, Gordon Moore, a co-founder of microchip maker Intel, predicted
that every two years, the number of transistors on ntegrated circuits (a

rough measure of computer processing power) will double.

Amazingly, this 1s exactly what has occurred and is still occurring, with
staggering results There is more processing power in a modern laptop than
in all of NASA’s Mission Control Center when the space agency sent a man
to the moon 1n 1969. The fulfillment of Moore’s Law is the underpinning
for everything from color monitors to video teleconferencing to the abil-
ity to run multiple programs at once Designers can conceive of devices
that are faster, smaller, and more powerful than could teasibly have been
considered even a decade ago, much less in 1965 when Moore made his
prediction. And in two more years, our devices will be faster, smaller, and

more powerful still.






