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Idioms and Affordances

Tlcre is nothing in the world of software development
that is quite as frightening as an empty screen. When we
begin designing the user interface, we must first confront

that awful whiteness, and ask ourselves: What does good
software look like?

The Myth of Metaphor

Software designers often speak of “finding the right
metaphor” upon which to base their interface design. They
imagine that filling their interface with images of familiar
objects from the real world will give their users a pipeline
to easy learning. So they create an interface masquerading
as an office filled with desks, file cabinets, telephones and
address books, or as a pad of paper or a street of buildings.
And if you, too, search for that magic metaphor, you will
be in august company; some of the best and brightest
designers in the interface world put metaphor selection as
one of their first and most important tasks.

Searching for that magic metaphor is one of the biggest
mistakes you can make in user interface design. Searching
for an elusive guiding metaphor is like searching for the
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correct steam engine to power your airplane, or searching for a good dinosaur
on which to ride to work.

Basing a user interface design on a metaphor is not only unhelpful, it can often
be quite harmful. The idea that good user interface design relies on metaphors
is one of the most insidious of the many myths that permeate the software com-
munity.

Metaphors offer a tiny boost in learnability to first-time users, but at a tremen-
dous cost. By representing old technologies, most metaphors firmly nail our
conceptual feet to the ground, forever limiting the power of our software. They
have a host of other problems as well, including the simple facts that there
aren’t enough metaphors to go around, they don’t scale well, and the ability of
users to recognize them is questionable.

The three interface paradigms

There are three dominant paradigms in the design of user interfaces. I call these
three the technology paradigm, the metaphor paradigm and the idiomatic
paradigm. The technology paradigm is based on #nderstanding how things
work—a difficult proposition. The metaphor paradigm is based on intuiting
how things work—a risky method. The idiomatic paradigm, however, is based
on learning how to accomplish things—a natural, human process.

The field of user interface design has progressed from an orientation focused
on technology, into one that focuses overmuch on metaphor. We are just now
becoming aware of idiomatic design. There is ample evidence of all three para-
digms in contemporary software design, even though the metaphor paradigm
is the only one that has been named and described. We pay metaphors lots of
lip service and, all too often, hamper the creation of really good interfaces by
following their false trail.

The technology paradigm

The technology paradigm of user interface design is simple and incredibly
widespread in the computer industry. The technology paradigm merely means
that the interface is expressed in terms of its construction—of how it was built.
In order to successfully use it, the user must understand how the software
works. Following the technology paradigm means user interface design based
exclusively on the implementation model.
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There was a genre of building architecture, popular in the 1960s, called
Metabolist. In Metabolist architecture, the elevator shafts, air conditioning
ducts, cable runs, steel beams and other construction impedimenta are left
uncovered and visible. The muscles, bones and sinews of the building are
exposed—even emphasized—without any hint of modesty. The idea was that
the building is a machine for living and its form should follow its implementa-
tion details. The overwhelming majority of software programs today are
Metabolist in that they show us, without any hint of shame, precisely how they
are built. There is one button per function, one function per module of code,
and the commands and processes precisely echo the internal data structures and
algorithms.

We can see how a technology program ticks merely by learning how to run it;
The problem is that the reverse is also true: We must learn how it ticks in order
to run it.

Users would rather be successful
than knowledgeable

Engineers want to know how things work, so the technology paradigm is very
satisfying to them (which, of course, is why so much of our software follows it).
Engineers prefer to see the gears and levers and valves because it helps them
understand what is going on inside the machine. That those artifacts needlessly
complicate the interface seems a small price to pay. Engineers may want to
understand the inner workings, but most users don’t have either the time or
desire. They’d much rather be successful than be knowledgeable, a state that is
often hard for engineers to understand.

The metaphor paradigm

In the 1970s, the modern graphical user interface was invented at Xerox Palo
Alto Research Center (PARC). It has swept the industry, but what, exactly, is
it? The GUI—as defined by PARC—consisted of many things: windows, but-
tons, mice, icons, metaphors, pull-down menus. Some of these things are good
and some are not so good, but they have all achieved a kind of holy stature in
the industry by association with the empirical superiority of the ensemble.
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In particular, the idea that metaphors are a firm foundation for user interface
design is a very misleading proposition. It’s like worshipping 5.25" floppy
diskettes because so much good software once came on them.

The first commercially successful implementation of the PARC GUI was the
Apple Macintosh, with its desktop, wastebasket, overlapping sheets of paper
and file folders. The Mac didn’t succeed because of these metaphors, however,
but because it was the first computer that defined a tightly restricted vocabu-
lary—a canonical vocabulary based on a very small set of mouse actions—for
communicating with users. It also offered richer visual interaction. The
metaphors were just nice paintings on the walls of a well-designed house.

Metaphors don’t scale very well. A metaphor that works well for a simple
process in a simple program will often fail to work well as that process grows in
size or complexity. File icons were a good idea when computers had floppies or
10 MB hard disks with only a couple of hundred files, but in these days of multi-
gigabyte hard disks and thousands of files, file icons can get pretty clumsy.

When we talk about metaphors in the user interface design context, we really
mean visual metaphors: a picture of something used to represent that thing.
Users recognize the imagery of the metaphor and, by extension, can under-
stand the purpose of the thing. Metaphors range from the tiny images on tool-
bar buttons to the entire screen on some programs. They can be a tiny scissors
on a button indicating “cut,” or a full-size checkbook in Quicken. We under-
stand metaphors intuitively. Webster’s defines intuition like this:

in-tu-i-tion \in-'tu-wi-shen\ # 1 : quick and ready insight 2 a: immediate
apprehension or cognition b: knowledge or conviction gained by intuition
c: the power or faculty of attaining direct knowledge or cognition without
evident rational thought and inference

The dictionary highlights the magical quality of intuition, but it doesn’t say how
we intuit something. Intuition works by inference, where we see connections
between disparate subjects and learn from these similarities while not being dis-
tracted by their differences. We grasp the meaning of the metaphoric controls
in an interface because we mentally connect them with other processes or
things we have already learned. This is an efficient way to take advantage of the
awesome power of the human mind to make inferences, something that CPUs
are incapable of. But this method also depends on the creaky, cantankerous,
idiosyncratic human mind, which may not have the requisite language,



CHAPTER 5: IDIOMS AND AFFORDANCES

knowledge or inferential power necessary to make the connection. Metaphors
are not dependable in the way that understanding is. Sometimes the magic
works, sometimes it doesn’t.

Metaphors rely on associations perceived in similar ways by both the designer
and the user. If the user doesn’t have the same cultural background as the
designer, it is easy for metaphors to fail. Even in the same or similar cultures,
there can be significant misunderstandings. Does a picture of an airplane mean
“send via airmail” or “make airline reservations”?

The metaphor paradigm rclies on intuitive connections in which there is no
need to understand the mechanics of the software, so it is a step forward from
the technology paradigm, but its power and usefulness has been inflated to
unrealistic proportions.

Recall from our definition of intuition that no rational thought is evident in the
process. I think it is silly to imagine that we can base good user interface design
on a kind of mental magic that thumbs its nose at thinking. In the computer
industry, and particularly in the user interface design community, the word
intuitive is often used to mean easy-to-use or easy-to-understand. I’m a big fan
of easy-to-use, but it doesn’t promote our craft to attribute its success to meta-
physics. Nor does it help us to devalue the precise meaning of the word. There
are very real reasons why people understand certain interfaces and not others.

There are certain sounds, smells and images that make us respond without any
previous conscious learning. When a small child encounters an angry dog, she
instinctivelyknows that bared fangs are a sign of great danger, even without any
previous learning. The encoding for such recognition goes deep. Instinct is a
hard-wired response that involves no conscious thought. Intuition is one step
above instinct because, although it also requires no conscious thought, it is
based on a web of knowledge learned consciously.

Examples of instinct in human-computer interaction include the way we are
startled and made apprehensive by gross changes in the image on the screen, or

react to sudden noises from the computer or the smell of smoke rising from the
CPU.

Intuition is a middle ground between having consciously learned something
and knowing something instinctively. If we have learned that things glowing
red can burn us, we tend to classify all red-glowing things as potentially dan-
gerous until proven otherwise. We don’t necessarily know that the particular
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red-glowing thing is a danger, but it gives us a safe place to begin our
exploration.

What we commonly refer to as intuition is actually a mental comparison
between something and the things we have already learned. You instantly intuit
how to work a wastebasket icon, for example, because you once learned how a
real wastebasket works, thereby preparing your mind to make the connection
years later. But you didn’t intuit how to use the original wastebasket. It was
just an extremely easy thing to learn. This brings us to the third paradigm,
which is based on the fact that the human mind is an incredibly powerful
learning machine, and that learning isn’t hard for us.

The idiomatic paradigm

The idiomatic method of user 1nterface des1gn solves the problems of both of

the previous two. I call it the idi ma ‘paradigm because it is based on the

way we learn and use idioms, or ﬁgures of speech like “beat around the bush”
“cool.”

These idiomatic expressions are easily understood but not in the same way
metaphors are. There is no “bush” and nobody is beating anything. We under-
stand the idiom simply because we have learned it and because it is distinctive,
not because we understand it or because it makes subliminal connections in our
minds.

This is where the human mind is really outstanding: learning and remembering
idioms very easily without relying on comparisons to known situations or an
understanding of how they work. This is a necessity, because many idioms don’t
have any metaphoric meaning at all, and the stories behind most others were
lost ages ago.

Most of the elements of a GUI interface are idioms. Windows, caption bars,
close boxes, screen-splitters and drop-downs are things we learn idiomatically
rather than intuit metaphorically.

We are inclined to think that learning is hard because of our conditioning from
the technology paradigm. Those old interfaces were very hard to learn because
you also had to understand how they worked. Most of what we know we learn
without understanding: things like faces, social interactions, attitudes, the
arrangement of rooms and furniture in our houses and offices. We don’t
“understand” why someone’s face is composed the way it is, but we “know” his
face. We recognize it because we have looked at it and automatically (and
easily) memorized it.
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The familiar mouse is not metaphoric of anything, but rather is learned
idiomatically. There is a scene in Star Trek IV where Scotty returns to
twentieth-century Earth and tries to speak into a mouse. It is one of the few
parts of that movie that is not fiction. There is nothing about the physical
appearance of the mouse that indicates its purpose or use, nor is it comparable
to anything else in our experience, so learning it is not intuitive. However,
learning to point at things with a mouse is incredibly easy. Someone probably
spent all of three seconds showing it to you the first time, and you mastered it
from that instant on. We don’t know or care how mice work, and yet even small
children can operate them just fine. That is idiomatic learning.

Not only can you not intuit an idiom, neither can you reason it out. Our lan-
guage is filled with idioms that, if you haven’t been taught them, make no
sense. If I say my Uncle Joe “kicked the bucket,” you know what I mean even
though there is no bucket or kicking involved. You can’t know this because you
have thought through the various permutations of smacking pails with your
feet. You can only learn this from context in something you read or by being
consciously taught it. You remember this obscure connection between buckets,
kicking and dying only because humans are good at remembering stuff like this.

All idioms must be learned. Good
idioms only need to be learned once

The key observation about idioms is that although they must be learned, good
ones only need to be learned once. It is quite easy to learn idioms like “neat”
or “politically correct” or “the lights are on but nobody’s home” or “in a
pickle” or “inside the Beltway” or “take the red-eye” or “grunge.” The human
mind is capable of picking up idioms like these from a single hearing. It is sim-
ilarly easy to learn idioms like check-boxes, radio buttons, push-buttons, close-
boxes, pulldown menus, icons, tabs, comboboxes, keyboards, mice and pens.

Branding

Marketing professionals know this idea of taking a simple action or symbol and
imbuing it with meaning. After all, synthesizing idioms is the essence of prod-
uct branding, whereby a company takes a product or company name and
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imbues it with a desired meaning. Tylenol is, by itself, a meaningless word, an
idiom, but the McNeil company has spent millions to make you associate that
word with safe, simple, trustworthy pain relief. Of course, idioms are visual,
too. The golden arches of McDonalds, the three diamonds of Mitsubishi, the
five interlocking rings of the Olympics, even Microsoft’s flying window are
non-metaphoric idioms that are instantly recognizable and imbued with
common meaning. The example of idiomatic branding shown in Figure 5-1
illustrates its power.

Ironically, many of the familiar GUI elements that are often thought of as
metaphoric are actually idiomatic. Artifacts like window close boxes, resizable
windows, infinitely nested file folders and clicking and dragging are non-
metaphoric operations—they have no parallel in the real world. They derive
their strength only from their easy idiomatic learnability.

The showstoppers

If we depend on metaphors to create user interfaces, we encounter not only the
minor problems already mentioned, but also two more major problems:
metaphors are hard to find and they constrict our thinking.

Figure 5-1

Here is a randomly chosen idiomatic symbol that has been imbued with meaning from use
rather than from any inherent metaphoric value. For anyone who grew up in the *50s or
*60s, this otherwise meaningless symbol has the power to cause a small shiver of fear to
touch our backs. Idioms are just as powerful as metaphors. The power comes from how
we use them and how we associate them, rather than from any innate imagery.
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It may be easy to discover visual metaphors for physical objects like printers and
documents. It can be difficult or impossible to find metaphors for processes,
relationships, services and transformations—the most frequent uses of soft-
ware. It can be extremely daunting to find a useful visual metaphor for buying
a ticket, changing channels, purchasing an item, finding a reference, setting a
format, rotating a tool or changing resolution, yet these operations are pre-
cisely the type of processes we use software to perform most frequently.

The most insidious problem with metaphors, the real showstopper, is that they
tie our interfaces to mechanical age artifacts. It is easy to intuit how to use the
clipboard, for example, because it is a metaphor. But if we adhere strictly to the
clipboard metaphor, the facility is incredibly weak. It won’t hold more than one
thing, it doesn’t have a memory of what it held before, it can’t identify where
the images came from, it can’t show you thumbnails of what it holds and it
doesn’t save its contents from run to run. All of these actions are non-
metaphoric and have to be learned. Following the metaphor gives users a
momentary boost the first time they use the clipboard, but it costs them
greatly after that in the arbitrary weakness of the facility.

Another really outrageous example is MagiCap, a communications interface
from General Magic. It relies on metaphor for every aspect of its interface. As
you can see in Figure 5-2, you metaphorically walk down a street lined with
buildings representing services. You enter a building to begin a service, which
is represented as a walk down a hallway that is lined with doors representing
functions. This heavy reliance on metaphor means that you can intuit the basic
functioning of the software, but its downside is that the metaphor restricts all
navigation to a very rudimentary, linear path. You must go back out onto the
street to go to another service. This may be normal in the physical world, but
there is no reason for it in the world of software. Why not abandon this slavish
devotion to metaphor and give the user services they can’t get out on the
street?

For all the limitations of metaphors, there is nothing bad about using one if it
fits the situation. If I see a twenty-dollar bill lying on the sidewalk, of course
I’ll pick it up: I’d be a fool not to! But I’d be a bigger fool if I decided to make
my living finding misplaced twenty-dollar bills. Metaphors are like that: use ’em
if you find ’em, but don’t bend your interface to fit some arbitrary metaphoric
standard.
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(@ Downtown Wednesday, June 15, 1994 I3 Hallway

Figure 5-2

This is the MagiCap interface from General Magic. It is the acme of the expression of the
metaphoric paradigm. Nothing in the program is done without a thorough metaphoric
rationalization. Iam in awe of its designers: the program is a tour de force of metaphor-
finding above and beyond the call of duty. All of the interaction has been subordinated to
the maintenance of these metaphors. I’'m sure it was a lot of fun to design. I’ll betitisa
real pain to use. Once you have learned that the substantial-looking building with the big
«“AT&T” on its facade is the phone company, you must forever live with going in and out
of that building to call people. This most-modern, information-age software drags all of
the limitations of the mechanical age into the future and forces us to live with them yet
again. Is this progress?

Never bend your interface
to fit a metaphor

On a design project for a library management system, we had to present a
screen with multiple parts. Some gizmos were common to all of the parts, while
others came and went depending on the active part. We made part of the screen
look like a wire-bound notebook. The pages could flip like a notebook while
the rest of the screen remained stationary. The gizmos on the flipping pages
came and went while the gizmos outside of the notebook stayed still and
worked globally. The notebook metaphor drew the user’s attention to the dif-
ference and offered some visual help in understanding the scope of the
controls. The metaphor fit naturally into the design of the overall product, so
we used it.
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General Magic’s interface relies on what is called a [globa ] is
a single, overarching metaphor that provides a framework for all of the
other metaphors in the system. The desktop of the original Macintosh is also

considered a global metaphor.

A hidden problem of global metaphors is the mistaken belief that other little
daughter metaphors consistent with them enjoy cognitive benefits by associa-
tion. The temptation is irresistible to stretch the metaphor beyond simple func-
tion recognition: That little software telephone also lets you “dial” with
buttons just like those on our desktop telephones. We see software that has
“address books” of phone numbers just like those in our pockets and purses.
Wouldn’t it be better to go beyond these confining technologies and deliver
some of the real power of the computer? Why can’t our communications
software allow multiple connections or make connections by organization or
affiliation, or just hide the use of phone numbers altogether?

It may seem clever to represent your dial-up service with a picture of a tele-
phone sitting on a desk, but it actually imprisons you in a bad design. The orig-
inal makers of the telephone would have been ecstatic if they could have
created one that let you call your friends just by pointing to pictures of them.
They couldn’t because they were restricted by the dreary realities of electrical
circuits and Bakelite moldings. On the other hand, today we have the luxury of
rendering our communications interfaces in any way we please—showing
pictures of our friends is completely reasonable—yet we insist on holding these
concepts back with little pictures of obsolete technology.

There are two snares here, one for the user and one for the designer. Once the
user depends on the metaphor for recognition, he expects consistency. This
causes the snare for the designer, who will now be tempted to render the soft-
ware in terms of the mechanical-age metaphor. As we saw in Part I, transliter-
ating mechanical processes onto the computer just makes them worse than they
were before.

Brenda Laurel says in her book Computers as Theatre (Addison-Wesley, 1991),
“Interface metaphors rumble along like Rube Goldberg machines, patched
and wired together every time they break, until they are so encrusted with the
artifacts of repair that we can no longer interpret them or recognize their ref-
erents.” It amazes me that software designers, who can finally create that
dream-phone interface, give us the same old telephone simply because they were
taught that a strong, global metaphor is a prerequisite to good user interface
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design. Of all the misconceptions to emerge from Xerox PARC, the global
metaphor myth is the most debilitating and unfortunate.

Idiomatic design is the future of user interface design. Using this paradigm, we
depend on the natural ability of humans to learn casily and quickly as long as
we don’t force them to understand how and why. There is an infinity of idioms
waiting to be invented, but only a limited set of metaphors waiting to be dis-
covered. Metaphors give first-timers a penny’s worth of value but cost them
many dollars’ worth of problems as they continue to use the software. It is
always better to design idiomatically, only using metaphors when one falls in
our lap.

Manual affordances

Donald Norman, in The Psychology of Everyday Things (Basic Books, 1988),
has given us the fine term affordance, which he defines as “the perceived and
actual properties of the thing, primarily those fundamental properties that
determine just how the thing could possibly be used.”

This definition is fine as far as it goes, but it omits the key connection: how do
we know what those properties offer us? If you look at something and under-
stand how to use it—you comprehend its affordances—you must be using some
method for making the mental connection.

I would alter Norman’s definition by omitting the phrase “and actual.” By
doing this, affordance becomes a purely cognitive term, referring to what we
think the object can do rather than what it can actually do. If a push-button is
placed on the wall next to the front door of a residence, its affordances are
100% doorbell. If, when we push it, it causes a trapdoor to open beneath us and
we fall into it, it turns out that it wasn’t a doorbell, but that doesn’t change its
affordance as one.

So how do we know it’s a doorbell? Simply because we have learned about
doorbells and door etiquette and push-buttons from our complex and lengthy
socialization and maturation process. We have learned about this class of push-
able things by exposure to electrical and electronic devices in our environs and
because—years ago—we stood on doorsteps with our parents, learning how to
approach another person’s abode.

But there is another force at work here, too. If we see a push-button in an
unlikely place like the hood of a car, we cannot imagine what its purpose is, but
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we can recognize that it is a finger-pushable object. How do we know this? I
don’t think we know it instinctively, because a small child wouldn’t necessarily
recognize it as such; certainly not the way she would recognize claws or fangs.
I believe that we recognize it as a pushable object because of our tool-manip-
ulating nature. We, as a species (genus, actually), see things that are finger-
sized, placed at finger-height, and we automatically push them. We see things
that are long and round, and we wrap our fingers around them and grasp them
like handles. I think this is what Norman was getting at with his “affordance.”
For clarity, though, T call this instinctive understanding of how things are
manipulated with our hands manual affordance. When things are clearly
shaped to fit our hands or feet, we recognize that they are directly manipulable
and we need no written instructions.

In fact, Norman makes much of how [manual] affordances are much more
compelling than written instructions. A typical example he uses is a door that
must be pushed open with a metal bar for a handle. The bar is just the right
shape, height and position to be grasped by the human hand. The manual affor-
dances of the door scream “pull me.” No matter how often someone uses this
diabolical door, he will always attempt to pull it open, because the affordances

are strong enough to drown out any number of signs affixed to the door say-
ing “PUSH.”

There are only a few manual affordances. We pull handle-shaped things with
our hands and, if they are small, we pull them with our fingers. We push flat
plates with our hands or fingers. If they are on the floor we push them with our
feet. We rotate round things, using our fingers for small ones—like dials—and
both hands on larger ones, like steering wheels. Such manual affordances are
the basis for much of our visual user interface design.

The popular three-dimensional design of systems like Windows 95, NeXT and
Motif rely on shading and highlighting to make screen images appear to “pop
out.” These images offer manual affordances of button-like images that say
“push me” to our tool-manipulating natures.

Understanding what it means

What is missing from a manual affordance is any idea of what the thing really
does. We can see that it looks like a button, but how do we know what it will
accomplish when we press it? For that we begin to rely on text and pictures, but
most of all we rely on previous learning. The manual affordance of the scroll-
bar clearly shows that it is manipulable, but the only things about it that tell us
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what it does are the arrows, which hint at its directionality. In order to know
that a scrollbar controls our position in a document, we have to either be
taught or learn by ourselves through experimentation.

In the canonical vocabulary (described in Chapter 4), manual affordances have
no meaning in the uppermost tier, in idioms. This is why gizmos must have
writing on them to make sense. If the answer isn’t written directly on the
gizmo, we can only learn what it does by one of two methods: experimentation
or training. Either we try it to see what happens, or someone who has already
tried it tells us. We get no help from our instinct or intuition. We can only rely
on the empirical.

Fulfilling the contract

In the real world, a thing does what it can do. A saw can cut wood because it
is sharp and flat and has a handle. However, in the digital world, a thing does
what it can do because some programmer imbued it with the power to do
something. Our tool-using nature can tell us a lot about how a saw works
merely by inspection, and it can’t easily be fooled by what it sees. On a com-
puter screen, though, we can see a raised, three-dimensional rectangle that
clearly wants to be pushed like a button, but this doesn’t necessarily mean that
it should be pushed. We can be fooled because there is no natural connection—
as there is in the real world—between what we see on the screen and what lies
behind it. In other words, we may not know how to work a saw, and we may
even be frustrated by our inability to manipulate it effectively, but we will never
be fooled by it. It makes no representations that it doesn’t manifestly live up
to. On computer screens, canards and false impressions are very easy to create.

When we render a button on the screen, we are making a contract with the user
that that button will visually change when we push it: that it will appear to
depress when the mouse button is clicked over it. Further, the contract states
that the button will perform some reasonable work that is accurately described
by its legend. This may sound obvious, but I am constantly astonished by the
number of programs I see that offer bait-and-switch visual affordances. This is
relatively rare for push-buttons, but extremely common for text fields.
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