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a r t i c l e

The ways of handling information that work well in

(print and broadcast) do not always translate grace-

fully into new media environments. Although enter-

tainment (in video games and CD-ROMs) and

communication (on the Internet and on-line services)

are finding new forms and new configurations in the

new media, information (news, reference, educa-

tion), which still relies largely on text, usually takes

on forms native to print environments. These can

appear very awkward in new media. This article

compares people’s relationships to digital media and

print media; it also examines information and peo-

ple’s needs for and expectations of information,

with an eye toward adapting information design to

suit new media environments. This concerns not so

much the death of print as it does fitting the inter-

face to both the medium and the message—which

some would say are the same thing.

“Old Media”“Old Media”
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Media  A useful basic distinction can be made between active and passive, or between

users and consumers. The old media are massified; they broadcast on a one-to-many

model, and I don’t really get to choose what I want, except on the widest level. The mass

media deliver information on their own terms and on their own schedule, assuming the

existence of a passive consumer on the receiving end. All periodicals and broadcast media

select subsets of information from the vast pools available, and transmit these subsets in

complete packages that they create, in a format of their choosing. The most active thing

that I, as a consumer, can do is go out and choose a package. After I have it, I can’t add to

it. I can’t rearrange its contents. I can’t respond to it except inside my own head.

Melinda McAdams
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McLuhan, who did not live to see the prolif-
eration of personal computers, set television on a
pedestal as the “coolest” of the electric technolo-
gies, one he referred to as “the mosaic mesh.” He
credited TV with breaking up the linearity of
human lives and thinking, a linearity that had
evolved from print culture—from centuries of
words set in type, set in lines, set in pages that
followed one another in invariable numerical
order. The increasing use of new media contin-
ues this breakup; new media, in fact, reveal the
relative linearity of television (and all time-based
media) and offer far more possibilities for an
information mosaic. As oral cultures became
print cultures after Gutenberg [3, 7], print cul-
tures are now becoming electronic cultures.

Evidence of this change lies in the way we
prefer to receive and process information. Are
you impatient with long articles? Do you turn
the page when you see there are no subheadings
to break up the long columns of type? Do you
like to flip channels on the TV set? Have you
noticed how more movie previews take the form
of montage, images strung together to a bold
musical score with a lot of cutting from scene to
scene and not much dialogue, and afterward you
feel as if you’ve seen the whole movie?

These preferences, and this way of thinking,
demand new ways of presenting information so
that people will be able to use it. As we move
away from the book and from print culture,
many questions come up: How will people seek
and find information when they are no longer
“looking it up’’? How can we search for images
and sounds without reading text descriptions of
them? How will education change? How will
the meaning of “news’’ be affected?

When we talk about users, we’re assuming
that they use something. They don’t passively

read or view or consume; they actively use. The
worst kind of CD-ROMs assume a passive
viewer; they provide slide shows in a complete-
ly linear format, a perfect example of what hap-
pens when a designer does not understand the
medium. A disc cannot be called interactive
just because the user clicks a button labeled
“next” to go to the next picture. Information
users expect to be able to explore and discover,
to seek and find. Otherwise, they go back to
being information consumers.

To address this difference, we need to consid-
er responsiveness (an effective alternative to the
overused “interaction”). The Internet and on-
line services offer an ad hoc form of responsive-
ness: Messages can be sent and received in a
free-form way between those who produce infor-
mation products and those who use them. CD-
ROMs can be responsive, too, but in a different
way: By allowing the users to set the agenda, to
look for things that interest them and entirely
skip the things that don’t, even this contained
medium provides more responsiveness than a
newspaper, book, or television program.

Media are extensions of ourselves. Media are
like long arms extending out from our bodies.
Some media, like highways, enable an extension
of an individual’s world. With old information
media (the mass media), the extensions reach
out to us, from their point of production, and
drop products onto us, the audience. Because of
the participatory nature of new media, exten-
sions come from both directions—from pro-
ducer and user—and meet at a midpoint.

Information
There are two ways of talking about informa-
tion: the engineering view, which is largely
about the transmission of signals, and the
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arshall McLuhan [5] separated “cool” media, which demand active par-

ticipation and an “involvement in process,” from “hot” media, like

print, which come in complete packages and encourage passive consumption.

In McLuhan’s view, roads and vehicles, money, and weapons are media, just as

movies, books, and radio are. Media act as extensions of the human body, and

electric media are extensions of the human nervous system.

M
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meaning view, which concerns how people
think about information. New media producers
need to concentrate on the latter.

In the broadest sense, everything is informa-
tion: sounds, smells, tastes, and anything else that
enters our sense organs. But most people would
define information as something that has mean-
ing—that is, it must make sense or have signifi-
cance. Meaning is, of course, relative; what has
meaning to one person may have none to another.
Meaning also has nothing to do with importance
or relevance; news of a war in a foreign country has
meaning, but that news may be neither of use nor
of interest to any number of people.

An often quoted definition of information
says it is “a difference which makes a differ-
ence’’ [1]. But even “makes a difference” pre-
sents us with at least two possible meanings:
that some change is brought about, or that
someone cares (in the sense opposite to the
statement “It makes no difference to me’’). The
second is probably closest to what most people
have in mind when they go looking for infor-
mation (or when they express dissatisfaction
with the information available to
them); they want something that
makes a difference to them. In the
context of one person’s search for
something that will be of use or of
interest to him or her, all the end-
less gigabytes of information in the world are
meaningless junk except for the bits that fulfill
the purposes of that person’s search.

We can define the standards people use to
judge the information that is available to them:
They want information that is either useful or
interesting or both. That is the standard they
will use to measure whether information they
get is satisfactory or not. Although they may
also apply other standards, such as truth and
completeness, they will probably do so after
they have determined whether the information
is of use or of interest—or they will choose their
source in the first place based on whether they
believe it to be reliable or complete.

Recognizing that information is something
that has meaning, but also that not all informa-
tion is of value to all people, we can start think-
ing about information overload and what
people want from information.

Too much is not enough. “We live in a world

of proliferating information and shrinking
sense,’’ Jean Baudrillard [2] wrote in 1980.
There is more information out there—more
TV channels, more magazines, more books—
than was available fifty or even ten years ago.
Baudrillard called it “bombardment by signs’’
and referred to “a state of perennial emulsion.’’

Much of this information is useful or interest-
ing to someone, but for each individual, very lit-
tle is of use or of interest. In addition, at the same
time that they are being bombarded with more
than they can take in, people also lack informa-
tion that they need or want. Sometimes they
don’t even know what they want, but they expe-
rience a vague sense of dissatisfaction, as if there’s
more they should know, but they don’t know
what that “more” is or where to look for it.

Richard Saul Wurman, a graphic designer
and creator of innovative guidebooks, notes
that many people waste a great deal of time and
effort learning things that do not really interest
them, out of some social compulsion to feel
informed or up to date [8]. They act, he says, as
if they think there will be a test.

Noise not only makes it more difficult to
find what we want, but it also makes us feel
overloaded, numb, and powerless. For any
subject, some people will want more informa-
tion about it, but many will want less (or
none). The existing mass media do not pro-
vide people with filters to block what they do
not want. People find that they have no time
to “keep up with the news”—to read a news-
paper or the magazines they subscribe to, or to
watch all the TV programs they have taped.

a r t i c l e

e can make a useful distinction between

noise and redundancy in this context.

Both interfere—in different ways—with

people’s ability to get meaningful information [4].

“Noise” is any information that is neither interest-

ing nor useful to us, getting in the way of what we

really want. “Redundancy’’ is too much information

that is too much the same, like 10,000 articles

about how to get skinny.

W
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Excessive redundancy makes people try to
shut things out—maybe the things they most
want (or need) to know. In the mass media,
the two extremes are superimposed: much of
the noise is redundant, and much of the
redundancy is noise.

Time-based media require a lot of redun-
dancy; the eleven o’clock news always repeats
much of what was on the six o’clock news, and
today’s newspaper has to assume that you did
not read yesterday’s. With hypertext links, new
media can avoid at least redundancy (if not
noise); links that change in appearance (as in
some World Wide Web browsers) to
show that you have already followed
them can help.

Within a contained product, such
as a CD-ROM, redundancy can be
avoided. But in any dynamic form,
redundancy is a danger.

Noise can also be avoided in new media more
easily than in the old, because of the difference
between a user and a consumer. Users can deter-
mine quickly whether a particular site or seg-
ment will be interesting or useful, and if neither
is the case, the user can just as quickly move on.
Channel surfing is the mode of operation native
to new media. Users are cruisers at high speed.

Use of Information
Not all users who enter an information envi-
ronment have the same goal. Some come in
hoping to find a particular thing, to answer a
specific question, to research a certain topic.
Others come in to enjoy themselves, to browse
what’s available, to see what’s new. These two
types of activity in an information space are not
exclusive, and any user who comes in for one
type of activity may want to switch to the other
at some point. Moreover, both searching and
browsing consist of various activities.

A searcher wants, first, to find. But finding
includes several steps. The searcher needs search
tools—not only a text search for words and
phrases, but also ways to find sounds and
images, subject categories, and material related
to the primary topic. Then, when the set of
search results is in hand, the searcher may need
to evaluate which items deserve further atten-
tion; for example, if the search returns a large
set of documents, the searcher usually does not

want to read every one of them. What if the set
is not satisfactory? Can the user modify the
search from this point and go deeper, or does
she have to start over?

With the finding stage completed, the
searcher wants to study the found items. Are the
items presented in a form that’s good for this
purpose? Can the searcher save or store the set of
found items? Can she make notes for herself as
she’s examining them? Can she call up related
items without losing her place? Can she connect
those in this set to other items—so that she can
refer to them later, or pass them on to a friend?

Some browsers may not want to browse
everything, but may want to limit their infor-
mation space to certain subjects, or to a certain
time frame. Others may want to have a wide
field, but will prefer to eliminate, or screen out,
certain subjects that do not interest them.
These filters, then, are of two kinds: one lets
things in, and the other keeps things out.

In some cases, the browser will become a
searcher in the same session. Something he
comes upon may make him want to initiate a
search. A searcher may also wish to suspend
searching temporarily and browse, perhaps in
an exploratory way, to determine whether this
particular space contains suitable or sufficient
information.

For both kinds of users, an information space
must do more than provide access to informa-
tion; it must be organized and navigable, and it
must provide comfortable ways to handle the
information once it is called up. If users cannot

rowsing too comprises several activities.

Being casual, the browser doesn’t want to

spend a lot of time configuring the system

or evaluating items he comes across. A browser’s

environment requires few words, appropriate

images, and easy movement. However, once the

browser sees something of interest, he wants to

stop and look at it more closely. He wants to

switch modes—but this does not necessarily

transform him into a searcher.

B
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meet their goals—if, either as searchers or as
browsers, they cannot find what is of use or of
interest to them—then the information space
fails. It is a mistake for developers to complain
that users are at fault if they can’t figure out how
to function effectively in the environment.

A well-designed information space is one
that (like any well-designed environment) is
consistent, predictable, and transparent.

Don Norman [6] identifies four principles of
good design that can be applied to an informa-
tion environment to make it self-explanatory
and not frustrating: (1) visibility, so that users
can see clearly what state the system is in and
what it is possible to do next; (2) a good con-
ceptual model—that is, the metaphor the
designer chooses to present to users; (3) good
“mappings,” so that users can figure out and
anticipate relationships between their actions
and the results they will get; and (4) feed-
back, so that users always know what their
actions have caused to happen.

Organization
An information space, whether dynamic
(on-line) or static (nonrewritable media) begins
with a large collection of information. The first
step must be to organize the information in a
logical and useful way. 

Wurman’s “five ways of organizing informa-
tion’’ are by category, by location (for example,
maps), by continuum (that is, from best to
worst, largest to smallest, and so on), alphabet-
ically, and chronologically. In a new media envi-
ronment, some kinds of information can be
organized in all five ways simultaneously, and
users can choose which organizational scheme
they prefer. It’s important to remember that in
an electronic space, organization can be virtual;
that is, the way the information appears to be
organized does not need to have any relation to
the way it is stored in digital form.

Ways of organizing information are also
ways of understanding, as Wurman points out.
When people can move easily from one topic to
another, or from one source to another, they
build mental connections that reinforce learn-
ing and comprehension.

Some new media products take feeble steps
in this direction. CD-ROM encyclopedias, for
example, often offer a time-line view as an

option to a subject-oriented view. But the time
line is not integrated across all the entries; users
cannot switch from every entry to a precise
point on the time line, and choosing a point on
the time line does not take them to an array of
all concurrent articles.

Great promise for information environments
lies in new media’s ability to show connections
and relations among multiple, simultaneous
sets. Hypertext naturally plays a part in the
organization of a new media information envi-
ronment. Much has been written about using
machine intelligence to construct these connec-
tions, but it may be that human experience will
always provide a better framework for building
information sets that will be interesting and
useful to other humans—especially given the
myriad possibilities presented by large sets con-
taining overlapping information.

Whether this kind of selectivity is welcome
depends on the users’ preferences. Searchers will
often want the complete list of relevant items
and will want to evaluate all of them. More
casual users may prefer to have the best or the
clearest or the most recent selected for them.

The less repetition, or useless redundancy, a
user finds in a set of information, the more
valuable it must be. The same is true of noise.
It is probably too much to expect that
machine intelligence will be able to configure
sets with low factors of noise and redundancy.
Thus organizing information for use is likely
to remain a highly skilled task, even more so

a r t i c l e

In searching for relevant texts, software systems

can use word occurrence to bring back only texts

that are primarily about a requested topic,

rather than texts that merely mention the topic. But

software is unlikely to be able to tell which of five,

or ten, or one hundred articles about a topic pre-

sents the best introduction or overview, and soft-

ware also seems an inadequate judge of which

additional articles will complement, rather than reit-

erate, the information found in the overview.

I
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than the work of determining subject labels
for library card catalogues.

Whenever whole texts originally produced in
print environments are linked together, redun-
dancy is inevitable. If the texts can be broken
down into smaller segments, some of the redun-
dancy can be avoided. If the texts are created
specifically for the new media environment,
then they should be developed with linking in
mind, and also with consideration for browsing
users, who will want to move quickly from text
to text. Even though some texts do not lend
themselves to incorporation of embedded
hypertext, most can be broken up into smaller
segments that will retain their meaning.

Although use of hypertext can cut down on
redundancy, much of the hypertext found on
the World Wide Web introduces a lot of noise,
and thus offers little improvement from old
media environments. Gratuitous or excessive
use of links does no user a favor; rather, it will
discourage many users from following links.
Designers of an information space need to
find a balance between allowing for serendipi-
tous discovery and providing a frustratingly
large number of options. One way to do so is
to evaluate the entire set of links in each seg-
ment and eliminate those that are redundant.
The elimination of such links does a great ser-
vice to the user.

Organizing the whole of the information
space constitutes only one level of an informa-
tion designer’s task. Each element in the space
must have its own internal organization; ele-
ments that belong to one set must be organized
as a set; sets that are related to one another must
have appropriate connections. Finally, the users
must be able to come into the full space, or col-
lection, and find a form of organization that
makes sense to them so that they can move
around comfortably within it.

Navigation
Although organization has some bearing on
navigation, it is not the only factor affecting
navigation. Because users have different goals
and desires when they enter and while they are
within an information space, they need a vari-
ety of navigational tools and options.

The word navigation invokes an image of
an explorer or a traveler. Some insight into

navigational options may be derived from a
travel metaphor:

• If you know exactly where you’re going,
or what you want to see, you want to get
there quickly and directly, with as little
trouble as possible.

• When you get there, you want to stay for
a while and to have the chance to go
deeply into the local culture and history.

• If you’re more interested in the scenery, in
seeing the country, you want to keep
moving. You don’t want to get stuck in
the station. But you also want to be able
to get out at will and linger if the urge
strikes you.

• No one likes to be really lost. A little bit
lost, temporarily, is all right.

• A traveler is different from a tourist.
Tourists want everything to be arranged
in advance, never to deviate from the
plan. Tourists want someone else to show
them the sights—even to decide which
sights are worth seeing. Travelers like to
guide themselves and make their own
decisions. That does not mean they shun
advice. But they don’t want to follow
another person’s itinerary.

Because much of our information is still
conveyed most efficiently in the form of text, a
number of print conventions for navigation
appear in new media environments. Some of
these work fine; a table of contents, for exam-
ple, can serve as a kind of map to let users know
what to expect in this space. If users can jump
from any information segment back to the
appropriate section of the table of contents,
they will always be able to orient themselves.

Few things are less inviting, however, than a
very long, multilevel table of contents in outline
form. Some sites on the World Wide Web use
these, making each line a hypertext link, but the
form of presentation overwhelms the user. A
better strategy would be to present the top lev-
els only (Roman numerals I, II, III) and have
each of those link to a short overview, followed
by the next level (A, B, C), which would lead to
an overview of the sublevel (1, 2, 3), and so on,
eventually taking the user to the individual seg-
ments. In this way, the user gets to choose how
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deep to go and also gets to take in and evaluate
information quickly, actively.

A full index is equally tedious on a comput-
er screen. Indexes require a great deal of
scrolling or paging even if the user can jump to
a selected letter of the alphabet. Instead, the
user could initiate a search for a word or phrase
that would bring up the information directly.
Although serious researchers may want some
form of index, the print model is inadequate
when we consider the power of electronic text:
the user’s entry of a search term could trigger a
search for all related terms and synonyms, if the
search tool had been configured appropriately.

Browsing users do not necessarily want any
form of map or index. As discussed
earlier here, they are more likely to
want to set parameters—if the mecha-
nism for setting them can be made rea-
sonably straightforward—to constrain
their browsing to subjects in their
range of interests. Even so, when browsers move
from one place to another, they will want to
have some feeling of control; that is, they will
seldom want to skip about completely at ran-
dom. Some environments force randomness on
the user by giving inadequate information
about the options for the next step. For exam-
ple, some hypertexts highlight a single word as
the link to another segment, and that word
alone is often insufficient to provide a mean-
ingful expectation of what it may lead to. Other
environments not conducive to browsing are
those that provide only an option to go to the
“next” segment or to return to the “top,” and
those that don’t offer any expansion of the cur-
rent segment, but lead only to related topics.
This last flaw is typical of CD-ROM encyclo-
pedias, which many users find to be enticingly
broad, but disappointingly shallow.

The navigation needs of a browser, then, are
very different from those of a searcher, and yet
any user may become a browser or a searcher at
any time. The challenge in a robust information
environment is to provide useful tools for both
and to make all the tools accessible all the time.

Formatting Information
One last consideration about the design of an
information space concerns the basic units of
the space, or the building blocks—the individ-

ual blocks of information themselves. In some
cases these are sounds and in other cases, images,
either still or moving. But in many cases they are
text, and one of the biggest differences between
printed text on a page and electronic text on a
screen is that it does not scan the same way.
Scrolling up and down differs greatly from turn-
ing pages, and the screen provides less space
than most pages (if the text is displayed at a size
that will not strain the eye, as it should be). In
this transition period, as we are poised between
the print era and the electronic era, many of the
electronic texts available have been dumped in
from print environments, and their format is ill
suited to electronic reading.

Contextual use of display type aids a browser
of electronic texts. Use of headings should be
increased over print—but not randomly. Each
heading should say something meaningful about
the text below it, so that the user can make an
informed decision about whether to read it.
There is more reason to make every word count
in the subheadings of a scrolling document than
there is on the front page of a newspaper. Even
the use of italics and boldface and, of course,
color, within the body of the text can be increased
far more than any print designer would ever per-
mit, because this is not print, even though it is
text, and the reading patterns are different.

Graphics can serve a wide variety of iconic uses.
Small graphics inserted at the beginning of a sec-
tion or paragraph can tip off the user to a type of

a r t i c l e

The use of “white space,’’ or empty space,

has become more and more popular in print

since the 1960s, and now even newspapers

(which used to cram the columns so close to each

other, they almost touched) recognize the

improved readability that results. In electronic

environments, a full line of space between para-

graphs makes a huge difference between a read-

able text and an unreadable one. A narrower

line-width, too, is easier to read (and scan) than a

longer one—that also holds true in print.

T



46 i n t e r a c t i o n s . . . o c t o b e r   1 9 9 5

content—a globe could mean geography, a pair of
human profiles could mean “related thinkers.’’
The larger and more diverse an information space
is, the more useful such cues could be.

Even a focused searcher may begin scanning at
any moment, and visual cues that aid in scanning
increase the value of the information space to its
users. The implication is not that no one will want
to read deeply, but, rather, that the information
designer should strive to help the user avoid read-
ing extraneous material and to make it easier to
locate material that is of real value to that user.

Summary
New media information environments are very
different from print and broadcast environ-
ments, even when much of the content of the

new media environment is text. For this reason,
designers of information spaces can benefit
from thinking about the capabilities of new
media, the qualities of information, and the
goals and desires of users of information.

There is excessive information available to
most people; not only is it available, it is intru-
sive. Merely providing information or access to
information is, therefore, not enough. The infor-
mation space must be well organized and easily
navigable, and the form of the information (not
only its content) must be useful to those who
find it. Because different users of information
will have different goals, and any one user may
have different goals at different times, it’s impor-
tant to provide adequate, flexible tools to enable
the users to accomplish what they want.

If we resist the urge to equate text with print
media, and recognize the full potential of elec-
tronic media—for searching, for providing nav-
igation options, for setting filters, for linking
sets of information, for offering hierarchical
paths through large collections of related
data—we will design information spaces that
are effective and satisfying.
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