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v ~ Please write down briefly m Chinese the main arguments of person A and person B (5%}, and
then, write down your own argumenis regarding the same issues. (20%)

A: “All humans design, but in our current western society which is founded on expertism,
design is generally understood as something reserved only for experts; this alienates 'ordinary
people' from design debate and makes them unnecessarily dependent on the experts.”

B: “This is a point I have been making for years and I am happy to see it rearticulated in
Kari-Hans' comment. [ have also been showing that design and traditional scientific research
Jollows two distinct paradigms that intersect only where problems are conventional and
recursive, not innovative. [ have found quite a number of members of the design community
celebrate scientific or descriptive knowledge at the expense of design or constructive
knowledge. In my opinion this undermines what designers ought to be good at.”

A: "The society is all the time becoming more design intensive, and the freedom to live, act
and realize one's own aspirations is increasingly dependent on designs people have not had a
chance to influence, as well as competences to compete in the market through designing. The
social and political importance of enabling people to design for themselves, and to participate
effectively in the design of things/systems/policies that affect their life, and to make a living
designing (to some extent), is growing.”

B: "1 couldn't agree more with that It is the ground for participatory design. Not
design-for-all but design-by-all?...I guess that would be a little too provocative and also not
really feasible. Why not feasible? Surely the fact that all people are speaking a language does
not mean that poets are not feasible. But something that indicates the involvement and agenda
setting by the stakeholders, but does not carry the baggage of the other terms. For example
participatory, user driven, user inspired, democratic, etc. all have connotations and links to
other ideas about design that make it hard to discuss the kind of approach you seem to be
advocating. But the main point is that to me, the term 'metadesign’ has similar problems. "
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Color Me Blue...or Red or Green?
Lessons from the Literature on Color and Usability
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Color is a complex and powerful phenomenaon that can
have profound effects on human beings. With the
spread of low-cost color technology, many technical
commumcators, tnlerface designers, and others have the
ability to use color in their work, but they may lack
basic knowledge of how 1o use color effectively for
their audiences. This paper surveys the literature in
technical communication and psychology and suggests
ways that color can be vzed to improve the usability of
documents and interfaces,

introduction

Caolor 1s a complicated subject with complex
physiological, psychological, and cultural aspects. In
addition, there are technological issues present any time
we bring color to the computer sereen. When we use
color in computer interfaces we must consider all these
aspects and the ways they interact. Another factor thai
we must consider, in good Aristotelian fashion, 1s the
product's andience. Users” ages, genders, backgrounds,
and states of mind may affect the way they see color
and the resonances and associations they have for color,

Can we use the resonances colors have for people to
design maore usable software for particular audiences?
In considering the matter, perhaps it would be useful to
adopt a holistic approach that considers the audience’s
prior experience and psychology as well as traditional

design considerations such as Gestalt principles or
aesthetics. In the For Dummies series of computer

baoks, for example, the yellow-and-black covers are nut
agsthetically appealing, but they do communicate the
idea of “here is a quick and easy way to learn enough to
get by™ to an audience that has experience with Chiffs
Notes from their high school or college years. Black
and yellow would be a very poor choice, however, for
an audience with a phobia of wasps or hees.

Any consideration of color as it appears in the world of
experience—color and the usability of computer
interfaces included=—must deal with the mutability of
color under different conditions. Users will, after all, be
using their computers under widely varying conditions.
This situation is particularly true of users of laptop
computers. A given color may not appear the same on
the screen when that screen 1s in a windowless office as
it does on a picnic table at the beach. If the colors
appear different, then designers must investigate
whether they can assume that a usability based on color
will remain constant.

Coler in Documentation

Murch {1985) brings together technical communication
and human factors research to suggest ways we can use
color more effectively in documents. He studies the
physiology of the human eye and the physics of light to
derive a set of guidelines for practitioners in using
color.

To avoid Tatiguing the reader, Murch recommends, do
not use highly saturated and spectrally extreme colors
together, To prevent problems with resolution, avoid
pure blue for text, thin lines, and small shapes. To
create sharp edges, do not use adjacent eolors that differ
only in the amount of blue. Similarly, do not try to
create edges by using color alone, Use color sparingly
to preserve its value in grouping, coding, and drawing
attention, Canversely, these three areas are where color
is at its most useful.

Murch finds that older viewers need higher brightness
levels to distinguish colors than younger viewers do,
and small changes in some colors (reds, purples, and
greens) are harder to detect than small changes in other
colors (yellow and blue-green). Red and green are
difficult to perceive at the edges of the visual field, so
these colors should be avoided near the edges of large-
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seale displays. Contrasting colors produce betler
displays than analogous ones, and single-color
distinctions should be avoided when audience members
may be colorblind,

Wurm, Legge, Isenberg, and Luebker (1993)
recommend using color for readers or viewers with
other types of impaired vision. Their study shows that
low-vision viewers can more easily identify ohjects in
colored nmages than in black-and-white ones when
other cues (such as size) are controlled. Using color for
text or backgrounds for text, however, does not show
the same effect. '

Color and the Computer Screen

MecVey (1985) recognizes that we cannot directly
transfer all of our accumulated knowledge of what
makes for legibility from paper to other media. He lists
the factors involved: symbeol size, width-to-height ratio,
stroke width, spacing, brightness contrast, contrast
direction, and color and considers them in relation to
the newer media of film-based and television display
sySlems,

MecVey recommends against using color in displayed
visuals without good canse because of physical
problems people may have perceiving color
{colorblindness and focus problems, for example). On
the positive side, color can code information, arouse
interest, and hold attention. When color is used, McVey
concurs with Murch in cautioning against using highly
saturated and spectrally extreme colors together, using
blue for text ar objects that require good resolution, and
using red and green in areas near the edges of viewers’
fields of vision. Yellow-reds and yellow-greens are
hard to distinguish for some people, McVey finds, as
are reddish-blues and greenish blues,

Shneiderman (1992), in his well known text on
interface design, addresses both the physiological and
emotional/cultural components of color. He
recommends using color conservatively and limiting
the number of colors used. Overuse of color, he aays,
can be counterproductive and obscure information and
relationships rather than making them clear,

Shaciderman points out that color i5 a powerful
technique for coding and formatting, but 1t should be
used to support the task, should appear with minimal
effort of the part of the user, and should be under user
control where appropriate. He says that colors have
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cultural significance that designers must take into
account. Even subgroups within a culture may assign
their own significances to colors, This author
recommends using color changes to indicate changes in
status (for example: safe versus unsafe pressures in-an
oil refinery) or to display more information in the same
space {for example: muitiple lines on a graph).

Although color is dynamic in the way it appears to
humans, it is actually a stable property of surfaces, and
humans, through experience, compensate for changing
conditions when observing the colors of objects. Arend
(1993) investigates the question of whether the light
coming from a surface appears the same after the
viewer adapts to a new illumination as it did under the
previous illamination, Arend takes an experimental
approach, investigating his question in the laboratory
under conteolled ¢onditions and using computer
displays to provide the colors, Study participants first
memorized four umque hues: red, green, yellow, and
blue, each at & constant saturation, then later reproduced
those hues plus an achromatic gray under different
lighting conditions approximating a range of daylight
conditions,

Although Arend does not find a perfect adaptation—the
colors do not appear perfectly constant to observers—
his participants do come close to reproducing the test
hues. He concludes that changes in illumination do alter
colors, even within a restricted range of daylights and
even after the eye has had a chance to adapt, but the
magnitude of these changes is not great, This result is
reassuring from an interface designer’s perspective. As
long as we allow some margin for error, as we should
in any case, our designs should be usable in a wide
range of environments.

Psychological Effects of Color

The technical communication literature contains little
on the cultural and psychological aspects of color as
they might be applied to documentation. It might be
useful to derive some principles from the literature in

psychology and bring them across into technica
COTMMnUnication. :

Valdez and Mehrabian's 1994 study shows that people
find brighter and more saturated colors more pleasant,
with brightness having more of an effect than '
saturation. Colors that are less bright and more
saturated tend to be more arousing and induce feelings
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of strength, dominance, and boldness in viewers. These
results for brightness and saturation are similat in both
men and women, although women consistently showed
a “slightly stronger pattern of reactions™ (p. 399),
possibly because they are more sensitive to changes in
brightness and saturation. A program intended for
women, therefare, could rely on changes in brightness
or saturation as indicators or to make distinctions, but
this strategy would not work as well for male users,

Valdez and Mehrabian’s viewers also found blues,
greens, and purples to be more pleasant than yellows,
yellow-greens, and yellow-reds. In general, short-
wavelength (cool) colors were rated the most pleasant.
Long-wavelength (warm) colors were not as pleasant as
the short-wavelength colors, but better than
intermediate-wavelength colors. Greens, including
vellow-greens and blue-greens, were the most arousing.

The researchers also tested achromatic colors, Black
was rated the least pleasant, white the most pleasant,
and grays of intermediate pleasantness. Conversely,
black elicited the strongest dominant feslings, grays
were intermediate, and white elicited the weakest
feelings of dominance. Black and white were both
arousing (black more so than white}, while the grays
were less arousing than either black or white.

These emotional effects cannot be ignored. Rather, we
can take advantage of them to support users in their
tasks. If we are designing instructional programs for
audiences who we suspect may find our subjects
difficule, unpleasant, or dull, we can use pleasant and
arousing colors to counteract these feelings. Pechaps
bright and saturated colors could be used to encourage
users who might feel intimidated by the computer,
although we would want to avoid primary colors that
might make such users feel they were being patromzed
or treated like children. Arousing colors like black,
green, and yellow might help reinforce the excitement
of a game,

Some of pur reactions to colors, like the vellow and
black on a Cfiffs Netes cover, are leamed, Hamid and
Newport (1989) smdied children’s reactions to
investigate physiological, rather than leamed, responses
to color, Although pink is satd to have a tranquilizing
effect an adults, such an effect was absent on the
children in the study. Being in a pink room appearsd (o
“increase their physical strength and their positive
mood” (p. 184). The researchers attribute this effect o
the arousing qualities of the color pink.

Adult office workers in a red room, however, scored
higher on an anxiety scale than those working in a blue
room, according to a 1988 study by Kwallek, Lewis,
and Robbins. Workers in the blue room scored higher
for depression. Workers who switched from the red to
the blue room or vice versa were the most aroused and
made the most typing errors. These results suggest fhat
we should be deliberate in our use of color, not
haphazard about it, Arousing colors may be useful in
somne circumstances—such as physical therapy or
physical fitness software—and counterproductive in
others—such as a typing tutor or a spreadsheet
progranm.

[reland, Warren, and Herringer (1992} find that anxious
viewers prefer less saturated colors than

less anxious viewers. The researchers speculate that
anxious people prefer less saturated colors (pastels)
gither because they are less arousing or because they are
less noticeable and “less likely to deaw attention to a
high-anxious person''(p. 346). Thas research has
obvious inplications for interfaces intended for users
who may be anxious, whether those users are computer
neophytes, sufferers of math anxiety, or perhaps, in the
future, users of diagnostic psychological software.

Color is not an Afterthought

Color can affect audiences mentally and physically. It
can be a powerful means of conveying information
preattentively through Gestalt principles such as
grouping or draw on users’ prior experience to encode
information. It can creale interest and excitement or be
pleasant, reassuring, or intimidating, It can focus
attention, highlight structure, and reinforce a message
presented in text, Color can affect the way users work
and feel, and users also bring something to their
pereeptions of color based on their own backgrounds
and mental states. When we put color to use to suppaort
user lasks, we have to take this complex interplay of
physiology and psychology into account.
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