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Abstract

If intelligent computer programs are to represent and reason
about mental states and processes, a critical first step is to
characterize the content to be represented. Toward that goal,
I sketch an outline of a folk psychology of one important
mental process, attention. The everyday knowledge people
have about their own and others’ attentional processes is
characterized in a number of generalizations, based mostly
on common sense rather than systematic empirical study.
One set of generalizations concerns the basic phenomenon of
attention--the focus of mental activity on one thing at a
time. Another set of generalizations relates to knowledge
about what determines the focus of attention. People’s
implicit knowledge about the determinants of attention
includes an understanding of the relationship between
attention and effort, as well as an appreciation for the variety
of stimuli that can capture or maintain attention without
effort. A further set of generalizations concerns the
consequences of attention. Here it is argued that people
have ’implicit knowledge about attention’s effects on
perception, memory, and action. Finally, some concluding
remarks concern the development of knowledge about
attention, differences between folk and empirical-scientific
psychologies of attention, and possible applications for
representations of knowledge about attention.

Introduction

A central premise of the current symposium is that people
have extensive knowledge about mental states and mental
processes, and that they use this knowledge in everyday
life. Knowledge about mental phenomena may be useful in
a wide variety of activities, including making sense of
social interactions, understanding stories, or assessing and
modifying one’s own performance. If practical knowledge
about mental phenomena is to be built into intelligent
computer programs, a critical first step is determining what
knowledge people generally have about various mental
processes. Toward that goal, I will present a sketch of what
everyone seems to know about one ubiquitous mental
process, attention.

In sketching out this folk psychology of attention, I will
present a number of generalizations and argue that people
implicitly use these generalizations in their everyday lives.
Face validity is the primary criterion for inclusion.

Concerning most of these generalizations, there is lively
debate among cognitive psychologists about the
mechanisms that subserve the relevant attentional
processes, the degree to which the generalizations are true,
or the conditions under which they hold. Fortunately, such
debates are beyond the scope of this paper: The present
goal is simply to characterize what people generally know
(or more precisely, believe) about attention.

Definition

When modern cognitive psychologists grope for words to
define what they mean by attention, William James
frequently comes to their rescue. In his seminal Principles
of Psychology, James (I 890) defined attention in a way that
both captured the subjective qualities of attention and also
presaged many recent developments in the cognitive
psychology of attention. For these reasons his definition is
often cited in reviews of attention research (Johnston 
Dark, 1986; LaBerge, 1990; Parasuraman & Davies, 1984;
Yantis, 1995). For the purposes of the present symposium,
James’ definition is uncannily appropriate:

Every one knows what attention is. It is the taking
possession of the mind, in clear and vivid form, of one
out of what seem several simultaneously possible
objects or trains of thought. Focalization,
concentration, of consciousness are of its essence. It
implies withdrawal from some things in order to deal
effectively with others... (p. 403-404)

James begins by baldly stating a premise of the current
symposium, more than a century in advance. Furthermore,
in this brief description he alludes to an extraordinary
range of attentional phenomena. The fundamental
attentional fact is that of selection. The mind is not on all
things at once, but somehow focuses on one thing at a time.
The generalizations that I will propose all relate to this
fundamental fact that there is a limit to the number of
things that people can (or do) deal with at a given moment.
One set of generalizations concerns the determinants of
attention: What factors, both internal and external,
influence the current focus of attention? Another set of
generalizations concerns the consequences of attention:
What are the effects of attentional selection, both for the
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selected stimulus and for unselected stimuli? For the
proposed generalizations, I will provide examples intended
to demonstrate that everyone knows these things, that
people use these generalizations in interpreting their daily
experience.

The Selectivity of Mental Activity

Attention is about selection. At any moment a large
number of things are candidates to be the focus of mental
activity, but people cannot attend to everything at once; a
single focus is selected. This may be stated as the following
generalization:

1. Mental activity tends to be focused on one thing
at a time.

If someone is searching for a friend in an airport, and does
not respond to a page announcement, we would not
immediately assume that the person being paged is deaf.
Rather, we infer that he was not listening. That is, he was
focused on something other than sounds--perhaps on his
visual search, or on his own thoughts about where the two
might have agreed to meet. When a person listening
intently for a faint sound closes her eyes, we recognize that
she is trying to improve her auditory focus by excluding
visual stimulation. We also recognize that in that state she
may be less likely to notice other sensory information, such
as discomfort caused by her tight shoes.

These examples further suggest that different types of
things can be the focus of attention. One can be focused on
some aspect of the external environment or on internal
stimuli ("objects or trains of thought").

2. The focus of mental activity may be on a
particular object in the world, on a class of objects
in the world, or on an internal stimulus.

We know that people can focus on a particular sensory
object, as when a child playing with a toy truck is oblivious
to other objects and events in the environment. People may
also focus not on one particular object in the environment,
but on a class of objects. This includes our airport
wanderer who is focused on the class of visual objects,
neglecting the class of auditory objects. If this person had
been told that his friend would be wearing a red jacket, his
attentional set may have been even narrower (red visual
objects), and we might not be surprised if he looked right
past his jacketless friend sitting on a bench.

Finally, everyone knows that people are sometimes
focused on an internal object. Someone who is "lost in
thought" may neglect the external environment, walking
into traffic, for example. Of course, inferences about
internal loci of attention are problematic because they
involve privileged information, but people do make such
inferences when possible. For example, if we knew that the
person walking into traffic had just noticed the smell of a
passerby wearing the type of perfume that a former lover

had worn, we might infer something about his subsequent
focus of attention. We would not suppose he was still
focused on the perfume, but on the idea of the lover.

A corollary to Generalization 2 is that the things that are
not the current focus of attention may also be either
external or internal objects. In each of our examples, the
unattended, neglected stimuli were in the external
environment (the auditory announcement, the traffic).
Alternatively, the unattended objects may be competing
internal stimuli. For example, a driver who is focused on
particularly bad traffic conditions might neglect an internal
stimulus--the memory that she had agreed to pick up the
dry cleaning--and find herself at home without having
detoured to the cleaner’s. Her husband may even have
mused that he hoped traffic would be light so that his wife
will remember the dry cleaning, demonstrating that he
knows that external stimuli compete for attention with
internal stimuli.

As an aside, it is worth mentioning that this distinction
between internal and external objects of attention may be
an example of a divergence between folk theorizing and
scientific theorizing. From the perspective of certain
models of cognitive architecture, the internal-external
distinction is dubious: Even external objects are
represented internally, and it is these internal
representations that attention is directed to. Nevertheless,
the distinction makes sense intuitively, and is probably
consistent with people’s everyday beliefs about attention.

Generalizations about Determinants of
Attention

Certainly people know that mental activity tends to be
focused on one (external or internal) thing at a time, but
what do people know about what determines where the
attentional focus will be? It is clear that sometimes
focusing attention on something, especially for long
periods, requires sustained effort. However, it is equally
clear that sometimes attention is held effortlessly, because
the content is interesting. James distinguished between
such situations as reflecting voluntary and involuntary
attention, respectively, and I will borrow his distinction to
organize some generalizations about the determinants of
attention.

Voluntary Attention

As described by James, voluntary attention is characterized
by an effort to attend to something for the sake of some
remote interest. In more modern terms, voluntary attention
is required for a goal-directed activity in which the goal is
of interest, but the steps toward that goal involve tasks that
are not of interest. Many of the chores people attend to in
their jobs fall into the category of voluntary attention:
Performing a clerical task, and avoiding distraction from
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more interesting alternatives in the environment (or in the
head) requires a continuous effort. Everyone knows this.

3. Attention may be focused by the application of
mental effort.

The common phrase "pay attention" suggests that focusing
on many tasks is not free; it requires an expenditure of
effort. Persisting in an inherently uninteresting task
certainly seems to take more effort than allowing one’s
mind to wander freely.

People regularly behave in a way that reflects their
knowledge of this relationship between effort and attending
to an uninteresting topic. For example, no one is surprised
to hear complaints about filling out tax returns. It is a
mundane task that we perform only in the service of a
remote interest (avoiding incarceration). Maintaining focus
on the task requires sometimes heroic expenditures of
effort.

Another generalization relates to the sustainability of
voluntary attention.

4. Our capacity to voluntarily focus attention is
susceptible to fatigue over time.

After a long stretch on a task requiring effortful, voluntary
attention, people become increasingly distractible,
suggesting that effort becomes less effective in maintaining
the focus of attention. Teachers certainly know this, and
classroom activities are scheduled accordingly. More
generally, people seem to recognize this in their daily lives:
People plan attentionally demanding tasks for times when
they are rested, and intersperse effortful activities (e.g.,
writing) with less effortful ones (e.g., playing solitaire). 
addition to reducing the ability to focus, prolonged effort
may have other consequences, such as irritability.

Involuntary Attention

Some objects of attentional focus seem to be able to hold
attention without effort. Involuntary attention refers to the
focusing of mental activity on such (internal or external)
objects.

5. Attention can be captured and/or maintained by
interesting stimuli.

This generalization says essentially that interest determines
attention. Although "we attend to what interests us" may
initially seem circular, it is not. Recall that attention may
also be focused voluntarily on things that we are definitely
not interested in. People seem to implicitly understand this
distinction. A teacher whose class loses focus on the lesson
when gunshots are heard out the window is unlikely to
scold students for not paying attention. She understands
that external forces momentarily controlled the students’
focus of attention. On the other hand, she is not likely to
overlook a student spending class time working on
homework from another course, as this is a wholly different
sort of attentional lapse.

What kinds of stimuli can hold attention involuntarily?
Here again, James makes a distinction that seems to capture
what people know. He distinguished between "immediate"
and "derived" forms of involuntary attention. I will use
these in Generalizations 6 and 7.

6. Some things are immediately interesting to
almost everyone.

The gunfire in the example above drew attention in an
immediate, involuntary way. Any extremely intense
stimulus is likely to compel attention immediately, as are
things that are unique with respect to their surrounds, or
changing (which is why waving is such a good way to get
someone’s attention). James also included in this category
certain stimuli related to basic instincts. Everyone knows
that sexual imagery is immediately interesting. The same
is true for violence, as evidenced by the difficulty of not
looking at the scene of a highway wreck. People seem to
use this knowledge about immediate capture of attention in
interpreting their world. For example, if we see a crowd
gathered watching a building burn, we would not assume
that they were members of the press doing their job, or
watching because they owned the building, but simply that
they were fascinated by the fire.

7. Other interests are acquired.

Sometimes people can be focused on something in a way
that is reminiscent of staring at a fire--utterly absorbed,
and without effort--but there is nothing immediately
compelling about the stimulus. Examples include the
absorption people experience in an adventure game, a chess
match, or a good book. These activities appear to be
associated with involuntary attention, because attention is
engaged relatively effortlessly. However, their attention-
holding ability stems not from simple stimulus properties
such as change or intensity, but from associations learned
through experience and education. Thus, the effortless
absorption into a chess game depends on having learned
the rules and strategies of chess, and having had
experiences of success and failure associated with various
board patterns.

Because this derived form of involuntary attention
depends on specific past experiences, particular contents
may be interesting to some people but not to others,
depending on the mental structures that they have. This
generalization about attention is useful in making
inferences from people’s behavior. If someone is
completely enthralled by a televised farm report, we can
infer that he has some derived interest in, say, pork bellies,
perhaps stemming from a livelihood in farming, an
investment, or an interest in economics. The knowledge
that pork bellies are not universally fascinating lets us make
inferences about someone for whom pork bellies hold great
interest.

Consider a teacher trying to teach children to read. At
first, in order to hold her pupils’ attention, she may embed



her lessons into games that are lively and immediately
engaging. However, it is likely that the teacher will also try
to foster a love of learning or an interest in language, so
that the learning can eventually take place without the
excitement of the game. In this example, the teacher
demonstrates an implicit understanding of the distinction
between immediate and derived control of attention, and
makes use of it during the course of ordinary life.

Generalizations about Consequences of

Attention

So far I have discussed basic generalizations about the
focus of mental activity, and some factors that influence
which objects or trains of thought are selected at a given
moment. Another set of generalizations concerns what
attention does once it is focused on something. Several
consequences of attention are identified, along with
examples demonstrating that people are implicitly aware of
these attentional effects.

8. Attended objects are more clearly perceived, and
more vividly experienced.

The increase in the clarity of ongoing experience is the
most subjectively obvious consequence of attention. To
start with a common example, when we attend to the
ticking sound of a clock, the sensation immediately
becomes more vivid than it was the moment before, even
though the objective loudness of the sound did not change.
People behave in ordinary life as thought they know this.
When a wine connoisseur tells a fellow taster to "look for
the undertones of tobacco in this cabernet," he is
demonstrating his belief that the taster’s attention to a
particular aspect of the wine will alter his perceptual
experience; being primed for a particular sensation
increases the probability that the sensation is experienced.

Another generalization relates to attention’s longer-term
effects.

9. The focus of attention determines what will be
retained from experience.

Two people may have precisely the same experience, but
retain very different things. The focus of attention accounts
for much of this variability in retention. Generally, we do
not remember what we did not attend to. When a teacher
tells students to pay attention unless they want to flunk the
course, the teacher is demonstrating her knowledge that the
students’ foci of attention determine how much and which
parts of the environment are processed and stored in
memory for later retrieval.

This effect of attention on memory is one of the rewards
paid for the efforts expended in voluntarily focusing
attention, but of course the benefit also accrues to situations
in which attention was held effortlessly by an interesting
stimulus.

One of the most useful generalizations about attention
concerns the consequences of attention for action.

10. The focus of attention predicts action.

Our behavior tends to reflect what we have been attending
to. That is, attentional selection influences action.
Someone who has been attending to a news program on the
radio, rather than the scenery outside the car window, is
more likely to begin talking about something she just heard
on the radio, rather than how lovely the leaves are. This
phenomenon is fairly obvious, and people rely on it to help
make predictions about others’ likely actions. Salesmen,
for example, know that the person who attends to a new
car’s sound system may be a good candidate for purchasing
some stereo accessory.

The no-look pass in basketball is so effective because it
seems to violate the expectation that the focus of attention
predicts the likely action. Of course, that principle is not
really violated, but only appears to be. When we are fooled
by a no-look pass, we do not infer that the player threw the
ball somewhere he was not attending to. Rather, we
explain it through recourse to another principle: Attention
is not inextricably linked to the direction of the sense
organs.

Related to the generalization that attention predicts
action is the point that attention serves as a social
commodity. Family members, employers, advertisers and
many others all compete for our attention, as we compete
for attention from others. This probably stems from the
fact that what people attend to is likely to be the focus of
their future actions. A child jealous of the attention given
to a new sibling may be reflecting his knowledge that
attentional focus is a good indicator of the focus of the
mother’s future actions.

Concluding Remarks

Development of Knowledge about Attention

Although it is quite unlikely that we are born knowing the
generalizations proposed in this paper, these
generalizations are apparently part of the ordinary, usually
implicit, knowledge that adults use to interpret the world.
It is an open question how such knowledge develops, but
acquiring knowledge about mental processes such as
attention would not seem to require a qualitatively different
sort of learning process than that required for acquiring
other complex concepts.

Experiments on children’s knowledge about attentional
phenomena suggest that this knowledge begins at an early
age. By examining children’s preferences for hearing one
or two stories at a time, Pillow (1988) concluded that four-
but not three-year-olds appreciate the difficulty of
comprehending simultaneous messages. Miller, Haynes &
Weiss (1985) showed that young children implicitly know
about the effects of an object’s uniqueness with respect to



color and shape on ease of attentional selection, as well as
the effects of effort and interest on performance.

What Cognitive Psychologists Know about
Attention

An important difference between the scientific and
everyday conceptions of attention concerns the role of
conscious awareness. Selective processes in the sensory
systems are often referred to in the scientific literature as
"attentional" even when experimental subjects are not
aware of a difference between selected and unselected
stimuli (performance, but not subjective experience,
demonstrates selective processing; e.g., Yantis & Jonides,
1984). On the other hand, the everyday conception of
attention is closely linked to conscious awareness. Thus,
the set of everyday attentional phenomena presented in this
paper is a subset of the phenomena commonly studied
under the label attention.

Recently, the cognitive psychological conception of
attention has deviated further from the everyday
conception. In earlier research, it had been assumed that
attention was a single process that carried out selection, and
debate raged over such issues as whether attentional
selection was "early" or "late" in processing. As the
solutions to such debates tended to favor the answer both,
researchers began discarding the notion that attention can
be considered a unitary process. What is emerging is a
conception of attention as a diverse group of subsystems
performing operations related to selection or expectancy at
a variety of different levels of perceptual and cognitive
processing (Allport, 1993; Johnston, McCann 
Remington, 1995). It is perhaps curious that while I argue
here that everyone knows what attention is, many cognitive
psychologists are arriving at the conclusion that they don’t
know what attention is after all, or at least that attention is
not a concept that will yield to a simple or unitary theory.
Of course, the reason for this discrepancy has to do with the
differences between folk and scientific theorizing.

Applications

The fractionation of attention in models of cognitive
architecture does not limit the usefulness of the
generalizations assembled here. The present goal was to
provide some content for representations of what people
generally know and believe about attention, and these
generalizations need not correspond to scientific
conceptions. Characterizing the common, everyday
knowledge about attention seems a crucial first step in
developing computer programs that represent and use
knowledge of mental processes in a way similar to the way
people do.

A system designed to understand stories or engage in
complex social interactions would be lost without some
representation of the generalizations described here.

Creating a scheme to represent these generalizations in a
way that is usable to such programs is a task not even
attempted here, but may seem to be an obvious next step. It
is important to keep in mind, however, that the mental
world is an almost incomprehensibly complex and diverse
one. For each generalization enumerated above, several
others suggested themselves, and pursuing those would
certainly lead to still more. Moreover, I have only even
attempted to sketch out everyday knowledge about
attention. What about knowledge related to perception,
imagination, memory, language, decision-making? There
is an enormous amount of content to be worked out.

The everyday conceptions of mental processes may be
sufficient for systems designed to understand the behavior
of characters in stories or people in social interactions. For
other applications, such as intelligent interface control,
everyday conceptions may be inadequate. For example, the
efficacy of certain stimuli in capturing attention is known
empirically to be influenced by the momentary perceptual
goals of the perceiver (e.g., Folk, Remington & Johnston,
1992). The subtleties of such interactions are certainly not
obvious to nai’ve observers, but this information may
provide crucial constraints in designing intelligent
interfaces. In such cases, it will be necessary to turn to the
more detailed theoretical treatments of selective cognitive
processes that are derived from empirical investigation.
However, for many applications, simply making use of the
generalizations that are obvious to everyone will suffice,
and will present a hefty challenge.
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