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We are interested in the structure of human behavior, broadly con-
ccived. This interest has taken us into several specific research domains,
including test anxicty, social anxicty, and self-regulation of health-related
behavior. But in some respects the specific explorations in diverse areas of
work have been in the service of a more general interest in the structure of
behavior.

The questions underlying this interest are very abstract: What is the
most uscful way to think about how people create actions from intentions
and desires? Once people have decided to do something, how do they stay
on course? What processes account for the existence of feelings, as people
make their way through the world? At the fore of our thinking over the
past two decades is the idea that behavior is a self-regulatory event. It is an
attempt to make something happen in action that is already in mind. This
general idea forms the basis of this chapter. .

This chapter is organized in terms of a series of conceptual themes that
we've found useful. Some of them have been central in our thinking for a
long time; others have been taken up only more recently. We start simple,
with basic ideas about the nature of behavior and the organization of some
of the processes by which we believe behavior is regulated. We then turn
to consideration of emotion—how we think it is created and how certain
classes of affects differ from cach other. This is followed by a discussion of
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the fact that people sometimes are unable to do what they set out to do,
and what follows from that problem. The next sections are more specula-
tive. They deal with dynamic sysiems and catastrophe theory as models for
understanding behavior and how these models may contribute to the ways
in which pcople such as ourselves think about self-regulation.

I. BEHAVIOR IS GOAL DIRECTED
AND FEEDBACK CONTROLLED

The view we tuke on behavior begins with the concept of goal and the
process of feedback control. We see thesc ideas as intimately linked. Our
focus on goals is very much in line with a growing reemergence of goal
constructs (Austin & Vancouver, 1996; Elliott & Dweck, 1988; Miller &
Read, 1987; Pervin, 1989). A variety of labels are used in this literature: for
example, current concern (Klinger, 1975, 1977), personal strivings (Emmons,
1986), life task (Cantor & Kihlstrom, 1987), and personal project (Little,
1983). In all these theories, there is room for individualization. That is, a
life task can be achieved in many ways. People choose paths that arc
compatible with other aspects of their life situations (many current con-
cerns must be managed simultaneously) and other aspects of their person-
alitics.

Two goal constructs that differ somewhat from those named thus far
are the possible self (Markus & Nurius, 1986) and the self-guide (Higgins,
1987, 1996). These constructs are intended to bring a dynamic quality to
conceptualization of the self-concept. In contrast to traditional views, but
consistent with other goal frameworks, possible sclves are future oriented.
They concern how people think of their unrealized potential, the kind of
person they might become. Sclf-guides similarly reflect dynamic aspects of
the self-concept.

Theorists who usc these various terms—and others—have their own
emphases (for broader discussions, see Austin & Vancouver, 1996; Carver
& Scheier, 1998), but many points are the same. All include the idea that
goals energize and direct activitics; these views implicitly (and sometimes
explicitly) convey the sense that goals give meaning to people’s lives (cf.
Baumeister, 1989). In each theory there is an emphasis on the idea that
understanding the person means understanding the person’s goals. Indeed,
in the view represented by these theories, it is often implicit that the self
consists partly of the person’s goals and the organization among them.

A. FEEDBACK LOOPS

How are goals used in behaving? Part of our answer is that goals serve
as reference values for feedback loops. A feedback loop, the unit of
cybernctic control, is a system of four elements in a particular organization
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(cf. Miller, Galanter, & Pribram, 1960): an input function, a reference
value, a comparator, and an output function (Figure 1).

An input function is a sensor. We will treat this function as equivalent
to perception. The reference value is a second bit of information (i.e., in
addition to the input function). We'll treat the reference values in the
loops we're interested in as goals. A comparator is a device that makes
comparisons between input and reference value. The comparison yields
one of two outcomes: either the values being compared are discriminably
different from one another or they're not. The comparison can vary in
sensitivity. Sometimes very small discrepancies are detected; sometimes
only quite large ones.

Following the comparison is an output function. We will treat this as
equivalent to behavior, although sometimes the behavior is internal. If the
comparison yields a “no difference,” the output function remains whatever
it was. If the comparison yields “discrepancy,” the output changes.

There are two kinds of feedback loops, corresponding to two kinds of
goals (Figure 2). In a negative or discrepancy-reducing loop, the output
function is aimed at diminishing or climinating any detected discrepancy
between input and reference value. Tt yields conformity of input to
reference. This conformity is seen in the attempt to approach or attain a
valued goal.

In this view, behavior isn’t for the sake of behavior, but occurs in the
service of creating and maintaining conformity of input to standard,
Behavior can create conformity, but disturbances from outside also can
create conformity. Although disturbances often change conditions ad-
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FIGURE 1 Schematic depiction of a feedback Joop, the basic unit of cybernetic control.
ndard, and adjustments
in the direction of the

are made in an output function (Gl nece
standard.

iry) 1o shift the sensed val




bh PART |. GENERAL THEORIES AND MODELS OF SELF-REGULATION

N N

[¢) o

P RN N

Negatlve Positive
{discrepancy reducing) {discrepancy enlarging)
feedback loop— feedback loop—
comparison value comparison value
as attractor as repeller

FIGURE 2 Negative feedback loops cause sensed qualities to shift toward positively
valenced reference points. Positive feedback loops cause sensed qualities (o shift away from
negatively valenced reference points. Note. From On the self-regulation of Behavior, by C. S.
Carver and M. I, Scheier, 1998, New York: Cambridge University Press; Copyright 1998 by
Cambridge University Press. Reprinted with permission.

versely (enlarging a discrepancy with the reference value), they also can
change conditions favorably (diminishing a discrepancy). In the first case,
recognition of a discrepancy prompts a change in output, as always. In the
sccond case, the disturbance preempts the need for an output adjustment,
because the system sees no discrepancy. Thus no output adjustment
occurs.

The second kind of feedback loop is a positive or discrepancy-enlarging
loop (Figure 2). The reference value here is not one to approach, but one
to avoid. Think of this as an “anti-goal.” A psychological high-level
example is a feared possible self. Other, more concrete examples would be
traffic tickets, public ridicule, and being fired from your job. A positive
loop senses present conditions, compares them to the anti-goal, and tries
to enlarge the discrepancy. For example, a rebellious adolescent who wants
1o be different from his parents senses his own behavior, compares it 10 his
parents’ behavior, and tries to make his own behavior as different from

- theirs as possible.

The action of discrepancy-enlarging processes in living systems is typi-
cally constrained in some way by discrepancy reducing loops (Figure 3). To
put it differently, avoidance behaviors often lead into approach behaviors.
An avoidance loop creates pressure to increase distance from the anti-goal.
The movement away occurs untif the tendency to move away is captured by
the influence of an approach loop. This loop then serves to puli the sensed
input into its orbit. The rebellious adolescent, trying to be different from
his parents, soon finds other adolescents to conform to, all of whom arc
deviating from their parents.

Our use of the word orbit in the last paragraph suggests a metaphor
that may be useful for anyone to whom these concepts do not feel terribly
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FIGURE 3 The cffects of positive feedback systems are often bounded or constrained by
negative feedback systems. A value moves away from an undesired condition in a positive
loop and then comes under the influence of a negative loop, moving toward its destred
condition. Note. Erom On the Self-Regulation of Behavior, by C. $. Carver and M. F. Scheier,
1998, New York: Cambridge University Press; Copyright 1998 by Cambridge University Press.
Reprinted with permission,

intuitive. You might think of feedback processes as metaphorically equiva-
lent to gravity and antigravity. The negative feedback loop exerts a kind of
gravitational pull on the input it is controlling, pulling that input closer 1o
its ground zero. The positive loop has a kind of antigravitational push,
moving sensed values cver farther away. Don’t forget, though, that this is
metaphor. More is involved here than a force field.

s worth noting that the situations people confront are often more
complex than the one shown in Figure 3. Often there are several potential
values to move toward. For this reason, one positive value won’t always
capture or constrain all the avoidance attempts. Thus, if several people are
trying to deviate from a mutually disliked reference point, they may
diverge from one another. For example, one adolescent trying to escape
from his parents’ values may gravitate (o membership in a rock band,
whereas another may gravitate to the army. Presumably the choice of what
direction to approach will depend, in part, on the fit between the available
reference values and the person's preexisting values and, in part, on the
direction the person took initially to escape from the anti-goal,

Some years ago we argued that the comparator of a psychological
feedback loop is engaged by increases in seli-focused attention (Carver,
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1979; Carver & Scheier, 1981, 1990). Indeed, the similarity in function
between manipulations of sclf-focus and the elements of the feedback loop
was onc thing that attracted us to the feedback model in the first place.
Self-focused attention Ieads to more comparisons with salient standards
(Scheier & Carver, 1983), and it enhances behavioral conformity to salient
standards. The standards have ranged from instructions to personal atti-
tudes 10 subjective norms (for reviews, see Carver & Scheier, 1981, 1998).
On the avoidance side, sclf-focus has led to more rejection of attitudinal
positions held by a negative reference group (Carver & Humphries, 1981)
and to stronger reactance effects (Carver & Scheier, 1981).

The literature of sclf-awareness is not the only one that fits the picture
of feedback loops, however (Carver & Scheier, 1998). For example, social
comparison processes can casily be viewed in these terms: People use
upward comparisons to help them pull themselves toward desired goals;
people use downward comparisons to help them force themselves farther
away from (upward from) those who are worse off than they are.

B. REEMERGENT INTEREST IN APPROACH AND AVOIDANCE

Our interest in the embodiment of these two different kinds of fecdback
processes in behavior is cchoed in the recent reemergence of interest in
two modes of regulation in several other literatures. One of these derives
from a group of theories that are biological in focus. The research base of
these theories ranges from animal conditioning and behavioral pharmacol-
ogy (Gray, 1982, 1987b) to studies of human brain activity (Davidson,
1992a, 1992b; Tomarken, Davidson, Wheeler, & Doss, 1992). The theories
incorporate the idea that two systems (sometimes more) are involved in
regulation of behavior.

One system, handling approach behavior, is called the behavioral activa-
tion system (Cloninger, 1987; Fowles, 1980), behavioral approach system
(Gray, 1987a, 1990), behavioral engagement system (Depue, Krauss, &
Spoont, 1987), or behavioral facilitation system (Depue & lacono, 1989).
The other, dealing with withdrawal or avoidance, is usually called the
behavioral inhibition system (Cloninger, 1987; Gray, 1987a, 1990), al-
though it is sometimes termed a withdrawal system (Davidson, 19924,
1992b). The two systems are generally regarded as independent, because
they’re believed to be regulated by different brain mechanisms.

Another literature with a dual-motive theme derives from self-dis-
crepancy theory (Higgins, 1987, 1996; Higgins, Bond, Klein, & Strauman,
1986). This theory holds that people relate their perceptions of their actual
selves to several self-guides, particularly ideals and oughts. Ideals are
qualities the person desires to embody—aspirations, hopes, positive wishes
for the self. Living up to an ideal means attaining something desired. An
ideal is clearly an approach goal. We believe it is purely an approach goal.
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Oughts, in contrast to ideals, are defined by a sense of duty, responsibil-
ity, or obligation. An ought is a self that one feels compelled to be, rather
than intrinsically desires to be. The ought self is a positive value in the
sense that people try to conform to it. However, living up to an ought also
implies acting to avoid a punishment—self-disapproval or the disapproval
of others. In our view, oughts are more complex structurally than ideals.
Oughts intrinsically imply both an avoidance process and an approach
process. Their structure thus resembles what was illustrated earlier in
Figurc 3. Recent work has demonstrated the avoidance aspect of the
dynamics behind the ought self (Higgins & Tykocinski, 1992).

H. HIERARCHICALITY AMONG GOALS

Another theme in the translation of goals into behavior reflects the
obvious fact that some goals are broader in scope than others. How to
think about the difference in breadth is not always easy (o put your finger
on. Sometimes it’s a difference in temporal commitment. Sometimes,
though, it’s more than that. It's a difference in the goal’s level of abstrac-
tion.

A. PREMISE: GOALS CAN BE DIFFERENTIATED
BY LEVELS OF ABSTRACTION

The notion that goals differ in their level of abstraction is casy to
illustrate. You might have the goal of being an honorable person or a
sclf-sufficicnt person. These goals are at a relatively high level of abstrac-
tion. You also may have the goal of avoiding a person at work who £0SSips
or of making dinner for yourself. These are all at a lower level of
abstraction. The first set concerns being a particular kind of person, the
second sct concerns completing a particular kind of action. You could also
think of goals that are even more concrete than the latter set, such as the
goal of walking quictly to your office and closing the door without being
heard or the goal of cutting vegetables into a pan. These goals (which
some would call plans or strategies instcad of goals) are closer to specifi-
cations of individual acts than were the second set just described, which
were more summary statements about the desired outcomes of intended
action patterns.

How should we think about this difference in abstraction among goals?
As you may have noticed, the examples used to illustrate concrete goals
relate dircctly 1o the examples of abstract goals. We did this to point out
that abstract goals are linked to concrete goals in a hicrarchy of levels
of abstraction. William Powers (1973) argued that a hierarchical organiza-
tion of feedback loops underlics the self-regulation of behavior. Because




48 PARTI. GENERAL THEORIES ANC MODELS OF SELF-REGULATION

feedback loops imply goals, this argument also constituted a model of
hicrarchical structuring among the goals involved in creating action.

His gencral line of thinking ran as follows: In a hierarchical organiza-
tion of fcedback systems, the output of a high-level system consists of the
resetting of reference values at the next lower level of abstraction. To put
it diffcrently, higher order or superordinate systems “behave” by providing
goals to the systems just below them. The reference values specified are
more concrete and restricted as one moves from higher to lower levels.
Control at cach level reflects regulation of a quality that contributes to the
quality controlled at the next higher level. Each level monitors input at a
level of abstraction appropriate to its own functioning, and each level
adjusts output so as o minimize its discrepancies. It is not assumed that
one processor handles functions at various levels of abstraction. Rather,
structures at various levels handle their concerns simultaneously.

Powers focused particularly on low levels of abstraction. He said much
less about the levels that are of most interest to us, except Lo suggest labels
for several levels whose existence makes intuitive sense. Programs are
activities involving conscious decisions at various points. Sequences, the
next level down, run off directly once cued. The level above programs is
principles, qualities that are abstracted from (or implemented by) pro-
grams. These are the kinds of qualities represented by trait labels. Powers
gave the name “system concepts” to the highest level he considered. Goal
representations there include the idealized overall sense of self, relation-
ship, or group identity.

A simple way of portraying this hierarchy is in Figure 4. This diagram
omits the loops of feedback processes, using lines to indicate only the links
among goal values. The lines imply that moving toward a particular lower
goal contributes to the attainment of some higher goal (or even scveral at
once). Multiple lines to a given goal indicate that several lower-level action
qualities can contribute to its attainment. As indicated previously, there
are goals to “be” a particular way and goals to “do” certain things (and at
lower levels, goals to create physical movement).

B. ACTION IDENTIFICATION

Although the Powers hierarchy per se has not been studicd empirically,
another theory that strongly resembles it—Vallacher and Wegner’s (1985)
action identification theory—has been. This model is framed in terms of
how people think about their actions, but it also conveys the sense that
how people think about their actions is informative about the goals by
which they are guiding their actions.

People can identify a given action in many different ways, and the act
identifications can vary in level of abstraction. High-level identifications
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FIGURE 4 A hicrarchy of goals (or of feedback foops). Lines indicate the contribution of
lower level goals 10 specific highes-leve! goals. They also can be read in the opposite
direction, indicating that a given higher order goal specifies more concrete goals at the next

are abstract (c.g., becoming more cultured), lower-level identifications get
more and more conerete (e.g., attending a ballet, listening to sounds, and
walching people move while you sit quict and still). Low-level identifica-
tions tend to convey a sense of “how™ an activity is done; high-level
identifications tend 1o convey a sense of “why.”

Although the Vallacher and Wegner (1985) modcl is hierarchical, it
doesn’t specity what qualities define various levels. [t simply assumes that
where there is a potential emergent property there is the potential for
differing levels of identification. On the other hand, the examples used to
illustrate the theory tend to map onto the levels of the Powers hicrarchy:
sequences of acts, programs of actions (with variations of smaller-scale and
lurger-scale programs), and principles of being. ‘Thus, work on action
identification tends 1o suggest the reasonableness of these particular levels
of abstraction in thinking about behavior.

C. MULTIPLE PATHS TO HIGH-LEVEL GOALS, MULTIPLE
MEANINGS IN CONCRETE ACTION

Although the hicrarchy we are discussing is in some ways very simple, it
has implications for several issues in thinking about behavior (for a
broader treatment, see Carver & Scheicr, 1998). It is implicit here that
goals at any given level can often be achieved by a variety of means at
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lower levels. This flexibility is particularly apparent at upper levels of the
hicrarchy, where the goals are abstract. This permits one to address the
fact that people sometimes shift radically the manner in which they try to
reach a goal when the goal itself has not changed. This happens commonly
when the emergent quality that is the higher order goal is implied in
several lower order activities. For example, a person can be helpful by
writing a donation check, picking up discards for a recycling center,
volunteering for a charity, or holding a door open for someone else.

Just as a given goal can be obtained via multiple pathways, so can a
specilic act be performed in the service of diverse goals. For example, you
could buy somcone a gift to make him or her feel good, 1o repay a
kindness, to put him or her in your debt, or to satisfy a perceived
holiday-season role. Thus, a given act can have strikingly different mean-
ings, depending on the purpose it’s intended to serve. This is an important
subtheme of this view on behavior: Behavior can be understood only by
identifying the goals 10 which behavior is addressed. This isn’t always casy
to do, cither from an observer’s point of view (cf. Read, Druian, & Miller,
1989) or from the actor’s point of view.

D. GOAL IMPORTANCE: GOALS AND THE SELF

Another point made by the notion of hicrarchical organization concerns
the fact that goals are not cquivalent in their importance. The higher you
go into the organization, the more fundamental to the overriding sense of
sell arc the qualitics encountered. Thus, goal qualities at higher levels
would appear o be intrinsically more important than those at lower fevels.

Goals at lower levels are not necessarily cquivalent to one another in
importance, however. Just as it’s sometimes hard to tell what goal under-
lies a given behavior, it can also be hard to tell from a behavior how
important is the goal that lies behind it. In a hicrarchical system there are
at least two ways in which importance accrues to a concrete goal. The
more directly a concrete action contributes to attainment of some highly
valued goal at a more abstract level, the more important is that concrete
action. Second, an act that contributes to the attainment of several goals at
once is more important than an act that contributes to the attainment of
only one goal.

Relative importance of goals returns us to the concept of self. In
contemporary theories the self-concept has several aspects: one is the
structure of knowledge about your history; another is knowledge about
who you are now; another is the self-guides or images of potential sclves
used to guide movement from the present into the future (which may also
be working models). A broad implication of this sort of theory is that the
self is partly the person’s goals.
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Hl. FEEDBACK CONTROL AND
CREATION OF AFFECT

We shift now to another aspect of human self-regulation: emotion.
Here we add a layer of complexity to the feedback model which differs
greatly from the complexity represented by hierarchicality. Again the
fundamental organizing principle is feedback control, but now the control
is over a different quality.

What are feelings and what makes them exist? Many have analyzed the
information that feelings provide and situations in which affect arises (see,
c.g., Frijda, 1986; Lazarus, 1991; Ortony, Clore, & Collins, 1988; Roseman,
1984; Scherer & Ekman, 1984). The question we address here is slightly
different: What is the internal mechanism by which feelings arise?

A. THEORY

We have suggested that feelings arise as a consequence of a feedback
process (Carver & Scheier, 1990). This process operates simultaneously
with the behavior-guiding function and in parallel to it. One way to
describe this second function is to say it’s checking on how well the
behavior loop is doing at reducing its discrepancies. Thus, the input for
this second loop is a representation of the rate of discrepancy reduction in
the action system over time. (We focus first on discrepancy-reducing loops,
turning later to enlarging loops.)

We find an analogy usciul here. Because action implies change between
states, consider behavior analogous to distance. It the action loop deals
with distance, and if the affect-relevant loop assesses the progress of the
action loop, then the fatter loop is dealing with the psychological cquiva-
lent of velocity, the first derivative of distance over time. To the extent this
analogy is meaningful, the perceptual input 1o this loop should be the first
derivative over time of the input used by the action loop.

We don’t believe this input creates affect by itself, because a given rate
of progress has different affective consequences under different circum-
stances. As in any feedback system, this input is compared against a
reference value (cf. Frijda, 1986, 1988). In this case, the reference is an
acceptable or desired rate of behavioral discrepancy reduction. As in other
feedback loops, the comparison checks for a deviation from the standard.
If there is one, the output function changes.

We suggest that the result of the comparison process at the heart of this
loop (the cerror signal generated by the comparator) is manifest phe-
nomenologically in two forms: one is a hazy and nonverbal sense of
expectancy—confidence or doubt; the other is affect, feeling—a sense of
positiveness or negativencss.
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B. RESEARCH EVIDENCE

At least a little cvidence has accumulated to support the idea that affect
originates in a velocity function. Hsee and Abelson (1991), who came
independently to this idea, reported two studies of velocity and satisfac-
tion. In one, subjects read descriptions of paired hypothetical scenarios
and indicated which onc they would find more satisfying. For example,
they chose whether they would be more satisfied if their class standing had
gone from the 30th percentile to the 70th over the past 6 weeks or if it had
done so over the past 3 weeks.

Some comparisons were of positive outcomes; some negative. Given
positive outcomes, subjects preferred improving 1o a high outcome over a
constant high outcome; they preferred a fast velocity over a slow one; and
they preferred fast brief changes to slower larger changes. When the
change was negative (¢.g., salarics got worse), subjects preferred a constant
low salary to a salary that started high and fell to the same Jow level; they
preferred slow falls to fast falls; and they preferred large slow falls to small
fast falis.

We conducted a study that conceptually replicates aspects of these
findings, but with an cvent that was personally expericnced rather than
hypothetical (Lawrence, Carver, & Scheier, 1999), We manipulated success
feedback on an ambiguous task over an extended period. The patterns of
feedback converged such that block 6 was identical for all subjects at 50%
correct. Subjects in a neutral condition had 50% on the first and last block,
and 50% average across all blocks. Others had positive change in perfor-
mance, starting poorly and gradually improving, Others had negative
change, starting well and gradually worsening, All rated their mood before
starting and again after block 6 (which they did not know ended the
session). Those whose performances were improving reported better moods;
those whose performances were deteriorating reported worse moods, com-
parcd to those with a constant performance.

Another study that appears to bear on this view of affect, although not
having this purpose in mind, was reported by Brunstein (1993). 1t examined
subjective well being among college students over the course of an aca-
demic term as a function of several perceptions, including perception of
progress toward goals. Of particular interest at present, progress at cach
measurement point was strongly correlated with concurrent well being,

C. CRUISE CONTROL MODEL

Ours is essentially a “cruise control” model of affect. That is, the system
we’ve postulated functions much the same as the cruise control on a car. If
you’re going too slowly toward some goal in your behavior, negative affect
arises. You respond by putting more effort into your action, trying to speed
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up. If you're going faster than you need to, positive affect arises and you
coast. A car’s cruise control is very similar. You come to a hill, which slows
you down. Your cruise control responds by feeding the engine more gas to
bring the speed back up. If you come across the crest of a hill and roll
downhill too fast, the system pulls back on the gas and drags the speed
back down.

The analogy is intriguing in part because it concerns an electromechani-
cal regulation of the very quality we believe the affect system is regulating:
velocity. It is also intriguing to realize that this analogy incorporates a
similar asymmetry in the consequences of deviating from the set point.
That is, both in your car’s cruise control system and in your behavior,
going too slow requires investment of greater effort and resources. Going
too fast does not. It requires only pulling back on resources. That is, your
cruise control doesn’t apply your brakes, it just cuts back on the gasoline.
In this way it permits you to coast back to your velocity set point. In the
same fashion, you don’t respond to positive affect by trying to make it go
away, but just by casing off.

Does positive affect lead people to withdraw effort? There is a little
information on this, but not much. Melton (1995) found that people in a
good mood performed worse than control subjects on syllogisms. A variety
of ancillary data led him to the conclusion that the people in good moods
did worse because they were expending less effort. To us, this looks like
coasting.

D. AFFECT FROM DISCREPANCY-ENLARGING LOOPS

When we began this section we said we would restrict ourselves at first
to discrepancy-reducing loops. Thus far we've done that, dealing only with
issues that arise in the context of approach. Now we turn to attempts to
distance oneself from a point of comparison, attempts to not be or not do,
discrepancy-enlarging loops.

It should be apparent from our carlier discussion that behavior toward
avoidance goals is just as intelligible as behavior toward approach goals.
But what about the affective accompaniments to avoidance loops? The
affect theory described here rests on the idea that positive affect results
when a behavioral system is making rapid progress in doing what it is
organized (o do. The systems considered thus far are organized to close
discrepancics. There’s no obvious reason, however, why the principle
shouldn’t apply just as well to systems with the opposite purpose. If the
system is making rapid progress doing what it’s organized (o do, the result
should be positive affect. If the system is doing poorly at what it's
organized to do, the result should be negative affect.

That much would seem to be fully comparable across the two types of
systems. We see, however, a difference in the affect qualities involved (see
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FIGURE 5 ‘lwo sorts of affccl-creating systems and the affective dimensions we believe
arise from the functioning of cach. Discrepancy-reducing systems are presumed to yield
affective qu wdaess or depression when progress is below standard and happiness or
above standard, Discrepancy-enlarging systems are presumed to yield
anxicly when progress is below standard and reliel or contentment when progress is above
standard. Note. From On the Self-Regudation of Behavior, by C. 8. Carver and M. F. Scheier,
1998, New York: Cambridge University Press; Copyright 1998 by Cambridge University Press.
Reprinted with perm

Figure 5). In cach case there’s a positive pole and a negative pole, but the
positives aren’t quite the same, nor are the negatives.

Our view of this difference derives partly from the insights of Higgins
and his colleagues (Higgins, 1987, 1996). Following their lead, we suggest
that the affect dimension relating to discrepancy reducing loops is (in its
purest form) the dimension that runs from depression to elation. The
alfect dimension that relates to discrepancy-enlarging loops is (in its purest
form) the dimension from anxicty to relief or contentment. As Higgins and
his collcagues note, dejection-related and- agitation-related affcct may take
several forms, but these two dimensions capture the core qualities behind
them. The connections drawn in Figure 5 between affect quality and type
of system arc compatible not just with the Higgins modcl, but also with
certain other theories. For example, Roseman (1984, p. 31) has argued that
joy and sadness are related to appetitive (moving-toward) motives, whereas
reliel and distress are related to aversive (moving-away-from) motives.

E. MERGING AFFECT AND ACTION

How does the mechanism creating affect influence action? A more basic
question (which takes us to the same end) is this: We've treated affect as
the error signal of a feedback loop, but what's the output function of that
loop? If the input function is a perception of rate of progress, the output
function must be an adjustment in rate of progress.

Some adjustments are straightforward—go faster. Sometimes it’s less
so. The rates of many “behaviors” (higher order activities) aren’t defined
by the literal pace of physical action. Rather, they're defined in terms of
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choices among potential actions, or even potential programs of action. For
example, increasing your rate of progress on a reading assignment may
mean choosing to spend a weekend working rather than playing. Increas-
ing your rate of kindness means choosing to do an action that reflects that
value. Thus, adjustment in rate must often be translated into other terms,
such as concentration or reallocation of time and effort.

It should be apparent, however, that the action system and the rate
system work in concert with one another. Both are involved in the flow of
action. They influence different aspects of the action, but both always are
involved.

IU's interesting that the functions that we’ve just described are roughly
comparable to two functions typically ascribed to motivation. In effect, we
seem to have arrived at saying that the action loop handles most of what is
sometimes called the directional function of motivation (the choice of an
action from among many options, keeping an action on the track intended),
and that the affect loop is handling the intensity function of motivation
(the vigor, enthusiasm, effort, concentration, or thoroughness with which
the action is pursued). Our linking of affect with the intensity aspect of
motivation is a consequence of structural assumptions we began with,
rather than a principled decision. However, this link is certainly consistent
with statements of many theorists who have emphasized the intimate
connection between emotion and motivation.

This view of the nature and origin of affect raises a number of
issues—far more than we can address here. We limit ourselves to a few of
the more provocative and interesting ones.

F. 1S THIS REALLY A FEEDBACK SYSTEM?

Our view on affect is that it results from a comparison process in a
feedback loop. This view has a counterintuitive implication. If affect is
created the way we say it is, it is a signal that the rate of progress isn’t right
and should be adjusted. This implies that although the organism tries to
minimize pain, it docs not, in general, try to maximize pleasure.

Minimizing pain is straightforward. Negative feelings reftect a negative
discrepancy in rate, indicating a problem. Things aren’t moving forward
fast enough. The normal response is to try harder. If this happens, the
negative affect ceases (o exist. Thus, people try to minimize pain.

Maximizing pleasure is trickicr. Positive feclings reflect a positive dis-
crepancy in rate. This means things are going better than they need to, and
the expericnce feels good. To a system whose goal is controlling rate,
however, discrepancics are to be reduced. If there really is a feedback loop
of the sort we have proposed, neither negative nor positive affect is a state
the system wants to sce. Either quality of atfeet (either deviation from the
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standard) would represent an “error” and lead to changes in output that
would reduce

If this is truly a feedback system, an overshoot of the reference value
should lead to a sclf-corrective altempt to return to the reference value.
Put more concretely, this view argues that people who exceed the desired
rate of progress will slow subsequent effort in this domain. They are likely
to “coast.” The result in subjective experience would be that the positive
affeet from the overshoot is not sustained for very long.

Why shouid there be a natural tendency that would cause positive affect
to be short lived? A plausible basis fies in the idea that behavior is
hicrarchically organized and has multiple current concerns. People typi-
cally arc working toward several goals more or less simultancously. To the
cxtent that movement toward goal attainment is more rapid than expected
in onc domain, it lets the person shift effort toward strivings in anothe
domain at no cost. To continue an unnecessarily rapid pace in the first
domain may increase positive affect, but by diverting efforts from othe
goals, it may increase the potential for negative affect in other domains.

G. SHIFTS IN STANDARDS

Reference values in this system can differ across categories of behavior,
and they can shift through time and experience. That is, as pcople
accumulate experience in a given domain, adjustments can occur in the
pacing they expect and demand of themselves. There is a recentering of
the system around the past xvo:osnn by changing the reference value.

Sometimes the adjustment is downward, toward less stringent pacing.
One conscquence of this is a more favorable balance of positive to
negative affect across a given time span. In other cases, the adjustment is
upward. This has the side effect of decreasing the potential for positive
affect and increasing the potential for negative affect.

These changes don’t happen quickly or abruptly. Shifting the reference
value downward is not the first response when you have trouble keeping up
a demanding pace. First you try harder to keep up. Only more gradually, if
this fails, does the standard shift to accommodate. Similarly, an upward
shift in reference value is not the immediate response when your rate
exceeds the standard. The more typical response is to coast for a while
Only when the overshoot is frequent does the standard shift upward.

We believe that such adjustments in standard occur automatically, but
slowly. Such adjustments themselves appear to reflect a self-corrective
feedback process, as the person reacts to insufficient challenge by taking
on a more demanding pace, and reacts to too much challenge by scaling
back (see Figure 6). This feedback process is slower than the ones we've
focused on thus far. Rather, there is a gradually accumulating shift.
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ILis also of interest (and once again counterintuitive) that these shifts in
reference value (and the resultant effects on affect) imply a mechanism
within the organism that functions to actively prevent the too frequent
oceurrence of positive feeling, as well as the too frequent occurrence of
negative feeling. That is, the (bidirectional) shifting of the rate criterion
over time would tend to control pacing of behavior in such a wiy that
alfect continues 1o vary in both dircctions around neutral, roughly the
same as it had before.

Such an arrangement for changing the standard thus would not result in
maximization of pleasure and minimization of pain. Rather, the affective
consequence would be that the person experiences more or less the same
range of variation in affective experience over extended periods of time
and circumstances (cf. Myers & Diener, 1995). The organization as a whole
would function as a gyroscope serving to keep us floating along within the
framework of the affective reality we're familiar with. It would provide for
a continuous recalibration of the fecling system across changes in situa-
tion. To usc a different image, it would repeatedly shift the balance point




58 PARTI. GENERAL THEORIES AND MODELS OF SELF-REGULATION

of a psychic tecter-totter, so that rocking in both directions remains
possible.

H. COMPARISON WITH BIOLOGICAL MODELS
OF BASES OF AFFECT

1t is uscful to compare this model with the group of biologically focused
theories we mentioned carlier. The theories are quite similar 1o one
another in many ways, but in other ways they differ. These theories all
incorporate the idea that two systems (or more) are involved in the
regulation of behavior. Many assume further that the two systems underlic
affect. In situations with cues of impending reward, the activity of the
approach system creates positive feclings. In situations with cues of im-
pending punishment, the avoidance system creates feclings of anxicty.

Data from a varicty of sources fit this picture. Of particular interest is
work by Davidson and collaborators, involving EEG recordings asscssing
changes in activation in response to affective inducing stimuli. Among the
findings are these: Subjects exposed to films inducing fear and disgust
(Davidson, Ekman, Saron, Senulis, & Friesen, 1990) and confronted with
possible punishment (Sobotka, Davidson, & Senulis, 1992) show clevations
in right frontal activation. In contrast, subjects with a chance to obtain
reward (Sobota et al., 1992), subjects presented with positive emotional
adjectives (Cacioppo & Petty, 1980), and smiling 10-month-olds viewing
their approaching mothers (Fox & Davidson, 1988) show clevations in left
frontal activation. From findings such as these, Davidson (1992a, 1992b)
concluded that ncural substrates for approach and withdrawal systems
(and thus positive and negative affect) are located in the left and right
frontal arcas of the cortex, respectively.

The logic of these models thus far resembles the logic of our model. At
this point, however, theories diverge. The question on which they diverge
concerns the regulatory processes involved in, and affects that result from,
Jailure to attain reward and successful avoidance of punishment. Gray
(1987b, 1990) holds that the avoidance system is engaged by cues of
punishment and cues of frustrative nonreward. It thus is reponsible for
negative feclings in response to cither of these types of cues. Similarly, he
holds that the approach system is engaged by cues of reward or cues of
escape from (or avoidance of) punishment. It thus is responsible for
positive feelings in response to either of these types of cues. In his view,
then, each system creates affect of one hedonic tone (positive in one case,
negative in the other), regardless of its source (see Figure 7). This view is
consistent with a picture of two unipolar affective dimensions, each linked
to a distinct behavioral system. A similar position has been taken by Lang,
Bradley, and Cuthbert (1992).
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Our position is different. It argues for an approach system and an
avoidance system, in which—in each case——affect is a product of either
doing well or doing poorly. Thus, it implies two bipolar dimensions: one
tied to approach, the other to avoidance (Figure 7). We think the frustra-
tion and eventual depression that result from failure to attain desired goals
involve the approach system (for similar predictions, see Clark, Watson, &
Mineka, 1994, p. 107; Cloninger 1988, p. 103). Sadness and depression
involve reduced activity in the approach system, as the pursuit of goals
diminishes. A parallel line of reasoning suggests that relief, contentment,
tranquility, and serenity relate to the avoidance rather than the approach
system, reflecting low levels of activity in that system.

Less information exists about neurophysiological bases of these affects
than about anxiety and happiness. With regard to relief-tranquility, we
know of no data at all. With respect to depression, limited evidence exists.
Henriques and Davidson (1991) found that clinically depressed persons
had less activation in feft frontal areas than nondepressed controls. In
contrast, there was no evidence of a difference in right frontal activation.
This pattern has since been replicated by Allen, lacono, Depue, and Arbisi
(1993). Recall that Davidson viewed bascline measures as representing
susceptibility rather than ambient affect per se. Thus, this finding tenta-
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tively scems to suggest that depressed persons are vulnerable to depression
through dcficits in their approach system. This set of findings seems quite
compatible with our position.

IV. CONFIDENCE AND DOUBT,
PERSISTENCE AND GIVING UP

In describing the genesis of affect, we suggested that one mechanism
yiclds two subjective readouts: affect, and a hazy sense of confidence
versus doubt. We turn now to a consideration of confidence and
doubt—expectancies for the immediate future. We focus here on the
consequences of this sense of confidence and doubt.

We've often suggested that when people experience adversity in trying
to move toward their goals, they periodically experience an interruption of
efforts, to assess in a more deliberative way the likelihood of a successful
outcome (c.g., Carver & Scheier, 1981, 1990). In effect, people suspend the
behavioral stream, step outside it, and evaluate in a more deliberated way
than occurs while acting. This may happen once or often. It may be brief
or it may take a long time. In this assessment, people presumably depend
heavily on memories of prior outcomes in similar situations. They may also
consider such things as additional resources they might bring to bear (cf.
Lazarus, 1966) or alternative approaches to the problem. People use social
comparison information (Wills, 1981; Wood, 1989) and attributional analy-
ses of prior events (Wong & Weiner, 1981).

How do these thoughts influence the expectancies that emerge? In
some cases, when people retrieve “chronic” expectancies from memory,
the information already is expectancies, summaries of products of previous
behavior. For some cases, however, people bring to mind possibilitics for
the situation’s evolution. For these possibilities to influence expectancies,
their consequences must be evaluated. We suggest they are briefly played
through mentally as behavioral scenarios (cf. Taylor & Pham, 1996). This
should lead to conclusions that influence the expectancy. (“If 1 try ap-
proaching it this way instead of that way, it should work better.” “This is
the only thing I can see to do, and it will just make the situation worse.”)

It seems reasonable that this mental simulation engages the same
mechanism as handles the affect creation process during actual overt
behavior. When your progress is temporarily stalled, playing through a
scenario that is confident and optimistic yields a higher rate of progress
than is currently being experienced. The affect loop thus yields a more
optimistic outcome assessment than is being derived from current action.
If the scenario is-negative and hopeless, it indicates a further reduction in
progress and the loop yields further doubt.

3. STRUCTURE OF BEHAVIORAL SELF-REGULATION 61

A. ENGAGEMENT VERSUS GIVING UP

The expectancies that result, whatever their source, are reflected in
behavior (Figure 8). If expectations are for a successful outcome, the
person returns to effort toward the goal. If doubts are strong enough, the
result is an impetus to disengage from further effort and potentially from
the goal itself (Carver & Scheier, 1981, 1990, 1998, 1999; see also Klinger,
1975; Kukla, 1972; Wortman & Brehm, 1975). This theme—divergence in
behavioral response as a function of expectancies—is an important one,
applying to a surprisingly broad range of literatures (see Chapter 11 of
Carver & Scheier, 1998).

Sometimes the disengagement that follows from doubt is overt, but
disengagement sometimes takes the form of mental disengagement—off-
task thinking, daydreaming, and so on. Although this sometimes can be
useful (sclf-distraction from a feared stimulus may permit anxiety to
abate), it also can create problems. If there is tlime pressure, mental
disengagement can impair performance, as time is spent on task-irrelevant
thoughts. Consistent with this, interactions between self-focus and ex-
pectancics have been shown for measures of performance (Carver, Peter-
son, Follansbee, & Scheier, 1983; Carver & Scheier, 1982).

Often mental disengagement can not be sustained, because situational
cues force a reconfrontation of the task. In such cases, the result is a
phenomenology of repetitive negative rumination, which often focuses on
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seli-doubt and perceptions of inadequacy. This cycle is both unpleasant
and performance impairing.

A number of writers— both from an carlier tradition of cognitive-atten-
tional theories of anxicty (c.g., Sarason, 1975; Wine, 1971, 1980} and some
more recent (Ingram, 1990)—have equated this phenomenology of nega-
tive rumination with the term “self-focus.” We would argue that this label
is misleading (sce also Pyszezynski, Greenberg, Hamilton, & Nix, 1991).
Why? Because self-focus does not always produce interference. As de-
scribed carlier, sclf-focus is in many cascs associated with task focus, as
the experience of attention inward engages the feedback process underly-
ing cffort. Indeed, among confident subjects in the studies just mentioned,
this is what occurred even under conditions of adversity. Self-focus led to
better task cffort, as manifest both in overt behavior and in contents of
consciousness. Only among doubtful subjects did seff-focus lead to perfor-
mance impairment or to negative rumination.

B. 1S DISENGAGEMENT GOOD OR BAD?

Is the disengagement tendency good or bad? The answer is that it is
both and ncither, On the one hand, discngagement (at some level, at least)
is an absolute necessity. Disengagement is a natural and indispensable part
of sclf-regulation. If we are ever to turn away from cfforts at unattainable
goals, il we are ever to back out of blind alleys, we must be able to
disengage, to give up and start over somewhere else.

The importance of disengagement is particularly obvious with regard to
concrete, low-level goals: We must be able to remove ourselves from fiteral
blind alleys and wrong streets, give up plans that have become disrupted by
uncxpected events, even spend the night in the wrong city if we’ve missed
the last plane home. The tendency is also important, however, with regard
to more abstract and higher-level goals. A vast literature atiests to the
importance of disengaging and moving on with life after the loss of close
relationships (e.g., Orbuch, 1992; Stroebe, Stroebe, & Hansson, 1993,
Weiss, 1988). People sometimes must even be willing to give up values that
are deeply embedded in the sclf, if those values create too much conflict
and distress in their lives.

As with most processes in self-regulation, however, the choice between
continued effort and giving up presents opportunities for things to go awry.
It’s possible to stop trying prematurely, thereby creating potentially serious
problems for oneself (Carver & Scheier, 1998). It’s also possible to hold
onto goals too long and prevent oneself from taking adaptive steps toward
new goals. However, both continued effort and giving up are necessary
parts of the experience of adaptive self-regulation. Each plays an impor-
tant role in the flow of behavior.
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C. HIERARCHICALITY AND IMPORTANCE
CAN IMPEDE DISENGAGEMENT

Disengagement sometimes is precluded by situational constraints. How-
ever, another, broader aspect of this problem stems from the idea that
behavior is hierarchically organized, with goals increasingly important
higher in the hierarchy and thus harder to disengage from.

Presumably disengaging from concrete values is often easy. Lower order
goals vary, however, in how closely they are linked to values at a higher
fevel, and thus how important they are. To disengage from low-level goals
that are tightly linked to higher-level goals causes discrepancy enlargement
at the higher level. These higher order qualities are important, even
central to one’s life. One cannot disengage from them, or disregard them,
or tolerate large discrepancies between them and current reality without
reorganizing one’s value system (Greenwald, 1980; Kelly, 1955; McIntosh
& Martin, 1992; Millar, Tesser, & Millar, 1988). In such a case, disengage-
ment from even very concrete behavioral goals can be quite difficult.

Now recall again the affective consequences of being in this situation.
The desire to disengage was prompted by unfavorable expectancies. These
expectancies are paralleled by negative alfect. In this situation, then, the
person experiences negative feelings (because of an inability to make
progress toward the goal) and is unable to do anything about the feelings
(because of an inability to give up). The person simply stews in the feelings
that arise from irreconcilable discrepancics. This kind of situation—com-
mitment 1o unattainable goals—seems a sure prescription for distress.

D. WATERSHEDS, DISJUNCTIONS, AND
BIFURCATIONS AMONG RESPONSES

An issuc that bears some further mention is the divergence of the
behavioral and cognitive responses to favorable versus unfavorable ex-

_pectancies that is part of this model. We've long argued for a psychological

watershed among responses to adversity (Carver & Scheier, 1981). One sct
of responses consists of continued comparisons between present state and
goal, and continued cfforts. The other sct consists of disengagement from
comparisons and quitting. Just as rainwater falling on a mountain ridge
ultimately flows to one side of the ridge or the other, so do behaviors
uhltimately flow to one of these sets or the other.

Our initial reason for taking this position stemmed largely from the
several demonstrations that self-focused attention creates diverging effects
on both information sccking and behavior, as a function of expectancies of
success (Figure 9). We aren’t the only ones to have emphasized a disjunc-
tion among responscs, however. A number of others have done so, for
reasons of their own.
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An carly model that emphasized the idea of a disjunction in behavior
was proposed by Kukla (1972). Another such modecl is the reactance -help-
lessness integration of Wortman and Brehm (1975): the argument that
threats to control produce attempts to regain control and that perceptions
of loss of control produce helpless. Brehm and his collaborators (Brehm &
Scif, 1989; Wright & Brechm, 1989) have more recently developed an
approach to task engagement that resembles that of Kukla (1972), al-
though their way of approaching the description of the problem is some-
what different. Not all theories about persistence and giving up yicld this
dichotomy among responses. The fact that some do, however, is interest-
ing. It becomes more so a little bit later on.

V. DYNAMIC SYSTEMS AND HUMAN BEHAVIOR

Recent years have seen the emergence in psychology of new (or at least
newly prominent) ideas about how to conceptualize natural systems. Sev-
eral labels attach to these ideas: chaos, dynamic systems theory, complex-
ity, catastrophe theory. A number of introductions to various aspects of
this body of thought have been written, some of which include applications
to psychology (e.g., Brown, 1995; Gleick, 1987, Thelen & Smith, 1994;
Vallacher & Nowak, 1994, 1997, Waldrop, 1992). In this section we sketch
some themes that are central to this way of thinking and indicate places
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where we think the themes apply meaningfully to subjects of our own
interest. ,

Dynamic systems theory (or chaos theory) is deterministic (despite the
contrary implication of the word chaos). It holds that the behavior of a
system reflects the forces operating on (and within) it. It also emphasizes
that the behavior of a complex system over anything but a brief time is
very hard to predict. Why?

A. NONLINEARITY

One reason is that the system’s behavior may be influenced by the
forces operating on and within it in nonlinear ways. Thus, the behavior of
the system—even though highly determined—can appear random. This
determinism in principle but unpredictability in practice underlies the
label chaotic.

Many people are used to thinking of relationships between variables as
lincar. Dynamic-systems thinking asserts that many relationships are not
linear. Familiar examples of nonlinear relationships are step functions (ice
turning to water and water lurning to stcam as temperature increases),
threshold functions, and floor and ceiling effects. Other examples of
nonlinearity are interactions (Figure 10). In an interaction, the effect of
one predictor on the outcome differs as a function of the level of a second
predictor. Thus the cffect of the first predictor on the outcome is not
lincar. The sccond predictor is thereby acting as a control parameter—a
factor “that hold{s] potential for changing the intrinsic dynamics of a
system”™ (Vallacher & Nowak, 1997).

Confident
[
Q
£
8
K] ~w AN
14 ~a - e
13} ~e ~—
A Doubtful -
Low High Low High
self-focus self-focus self-focus self-focus

FIGURE 10 Interactions indicate that the effect of one variable differs as a function of
the level of another variable. On the left is the interaction between self-focus and expectancy
that was shown in Figure 9. This indicates that the effect of self-focus is nonlinear (right
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Obviously the interaction in Figure 10 is far from unique. Indced, many
psychologists think in terms of interactions much of the time. Threshold
effects and interactions arc nonlinearitics that many people take for
granted, though perhaps not labeling them as such. Looking intentionally
for nonlincaritics, however, reveals others. For example, many psycholo-
gists now think many developmental changes are dynamic rather than
lincar (Goldin-Mcadow & Alibali, 1995; Sicgler & & Jenkins, 1989; Ruble,
1994; ‘Thelen, 1992, 1995; van der Maas & Molenaar, 1992).

B. SENSITIVE DEPENDENCE ON INITIAL CONDITIONS

Z::::ﬁ:.:v;mc:cqcmzv:irw:,z_ga—c Ena_ﬁncac_ox%ﬁoaz.
Two more reasons why prediction over anything but the short term is
difficult is that you never know all the influences on a system, and the oncs
you do know you never know with total precision. What you think is going
on may not be quite what is going on. That difference, even if it’s small,
can be very important,

This theme is identified in the dynamic systems literature with the
phrase sensitive dependence on initial conditions. This phrase means that a
very small difference between two conditions of a system can lead to
divergence, and ultimatcely the absence of any relation between the paths
taken later on. The idea is (partly) that a small initial difference causes a
diffcrence in what the systems encounter next, which yields slightly differ-
ent influences on the systems, producing slightly different  outcomes
(Lorenz, 1963). Through repeated iterations, the systems diverge, eventu-
ally leading the two systems to very different pathways. After a surprisingly
bricl period, they no longer have any noticcable relation 1o one another.

How docs the notion of sensitive dependence on initial conditions relate
to human behavior? Most generally, it suggests that a person’s behavior
will be hard to predict over a long period except in general terms, For
example, although you might be confident that Joe usually eats lunch, you
wouldn’t be able to predict as well what time, where, or what he'll eat on
the second Friday of next month. This does not mean Joe’s behavior is
truly random or unlawful (cf. Epstein, 1979). It just means that small
differences between the influcnces you think are affecting him and the
influences that are actually taking place will result in moment-to-moment
behavior that’s unpredicted.

This principle also holds for prediction of your own behavior. There’s
evidence that people don’t plan very far into the future (Anderson, 1990,
pp. 203-205), even experts (Gobet & Simon, 1996). Pcople seem 1o have
goals in which the general form of the goal is sketched out, but only a few
program-level steps toward it have been planned. Even attempts at rela-
tively thorough planning appear to be recursive and “opportunistic,”
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changing—-sometimes drastically—when new information becomes known
(Hayes-Roth & Hayes-Roth, 1979).

The notion of sensitive dependence on initial conditions provides an
explanation for this. It is pointless (and maybe even counterproductive) to
plan too far ahead too fully (cf. Kirschenbaum, 1985), because chaotic
forces in play (forces that are hard to predict because of nonlinearities and
sensitive dependence) can render much of the planning irrelevant. Thus, it
makes sense Lo plan in general terms, chart a few steps, get there, reassess,
and plan the next bits. This seems a perfect illustration of how people
implicitly take chaos into account in their own lives,

C. PHASE SPACE, ATTRACTORS, AND REPELLERS

Another set of concepts important in dynamic-systems thinking are
variations on the terms phase space and attractor (Brown, 1995; Vallacher
& Nowak, 1997). A phase diagram is a depiction of the behavior of a
system over time. The system’s states are plotted along two (sometimes
three) axes, with time displayed as the progression of the line of the plot,
rather than on an axis of its own. A phase space is the array of states that a
system occupics across a period of time. As the system changes states over
time, it traces a trajectory within its phase space—a path of the successive
states it occupics across that period.

Phasc spaces often contain regions called attractors. Attractors are
arcas the system approaches, oceupics, or tends toward more frequently
than other arcas. Attractors seem to exert a metaphorical gravitational
pull on the system, bringing the system into proximity to them. Each
attractor has what is called a basin, the attractor’s region ol attraction.
Trajectories that enter the basin tend 1o move toward that attractor
(Brown, 1995). )

There are several Kinds of attractors, some simple, others more com-
plex. Ina point attractor, all trajectories converge onto some point in phase
space, no matter where they begin (e.g., body temperature). Of greater
interest are chaotic attractors, The pattern (o which this term refers is an
irrcgular and unpredictable movement around attraction points. The best
known cxample is the Lorenz attractor (Figure 11), named for the man
who first plotted it (Lorenz, 1963). 1t has two attraction zonces. Plotting the
behavior of this system yiclds a tendencey 1o loop around both attractors,
but unpredictably. Shifts in trajectory from one basin to the other seem
random. “

The behavior of this system displays sensitivity to initial conditions. A
small change in starting point changes the specific path of motion entircly.
The general tendencies remain the same—-that s, the revolving around
both attractors---but details such as the number of revolutions around one
before deflection 1o the other. form an entirely different patiern. ‘The
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FIGURE 11 The Lorenz attractor, an example of what is known as a chaotic attractor or
strange attractor. Note. From On the Self-Regulation of Behavior, by C. S. Carver and M. F.
Scheier, 1998, New York: Cambridge University Press; Copyright 1998 by Cambridge Univer-
sity Press. Reprinted with permission.

trajcctory over iterations shows this same sensitivity to small differences.
As the system continues, it often nearly repeats itself, but never quite docs,
and what seem nearly identical paths can diverge abruptly, with one path
leading to one attractor and the adjacent path leading to the other.

A phase space also contains regions called repellers, regions that are
hardly ever occupicd. Indeed, these regions seem to be actively avoided.
That is, a minimal departure from the focal point of a repeller leads to a
rapid escape from that region of phase space.

D. ANOTHER WAY OF PICTURING ATTRACTORS

The phase-space diagram gives a vivid visual sense of what an attractor
“looks like” and how it acts. Another way that is often used to portray
attractors is shown in Figure 12. In this view, attractor basins are basins or
valleys in a surface (a more technical label for a basin is a local mininm).
Repellers are ridges. This view assumes a metaphoric “gravitational” drift
downward in the diagram, but other forces are presumed to be operative in
all directions. (For simplicity, this portrayal usually is done as a two-dimen-
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sional drawing, but keep in mind that the diagram often assumes the
merging of a large number of dimensions into the horizontal axis.)

The behavior of the system at a given moment is represented as a ball
on the surface. Tf the ball is in a valley (points 1 and 2 in Figure 12A), it's
in an attractor basin and will tend to stay there unless disturbed. 1T it's on
a hill (between | and 2), any slight movement in cither direction wi
it to escape its current location and move to an adjacent atiractor.

cause

- R Atk
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A strength of this portrayal is that it does a good job of n.qﬂ._::.w a fozmn
of how attractors vary in robustness. The breadth of a _x_z_.: _:c_n..:rv. p_ .r
diversity of trajectories in phase space that are .Q:_iz. into it. d,o J:rw_a._:.
the basin (point I, in Figure 12B), the more trajectorics arc drawn ._:. e
parrower the basin (Figure 12B, point 2), the n_:mr% the ball :.:m —.c qu.:a 1o
its focal point to be drawn to it. ,_._E. m.m‘cv:r.mm of the valley _=a_n§_rw _:.z_,“
abruptly a trajectory is drawn into it. :E.ﬁcn_ucq the m:.:wc c., ”.F s_:wp
(Figure 12B, point 2), the morc sudden is the entry of a system tha
encounters that basin. . o

The depth of the valley indicates how firmly entrenched :E.J?FE _vN
once drawn into the attractor. Figure 12C represents a system cA_. attractors
with fairly low stability (most of the valleys are shallow). In Figure _N.m\w
one attractor represents a stable situation (valley 1), E:r.:&,m the others
are less so. 1t will take a lot more “energy” to free the ball from valley 1
than from the others. .

There’s a sense in which both breadth and depth suggest that a goal is
important. Breadth doces so because the system is drawn to the :::F._c.q.
from widcly divergent trajectories. Depth does so because the system that's
been drawn into the basin tends to stay there, o .

A weakness of this picture, compared to a v_:.v..c-z?_nc portrait, is that it
isn’t as good at giving a sense of the erratic motion .?:.: one N._::_c:.: :.
another in a multiple-attractor system. You can regain .ﬁ.::c).c_ that sensc
of erratic shifting, however, if you think of the surface in —._m:?. 12 as a
tambourine, with a certain amount of shaking going on all the time (Fig-
ure 12D). Even a little shaking causes the ball o _:E_,cm..:::__:_ in its well,
and may jostle it from one well to another, ?_:mn:_:& if the ::._.zn._:; are
not highly stable. An alternative would be to :::r.. of .::.. ball as a _:.:_g._:m
bean, hopping and bouncing. These two n_:_:_n_o:.h:..:::. are .:::_c.mﬂ:._w :“
jostling that comes from situational influences and jostling from interna

dynamics, respectively.

i, GOALS AS ATTRACTORS

The themes of dynamic systems thinking c:..:.:na here have had zc<w:.__.
applications in personality—social and n<c=.n_=.:n:_ _.J%n:c_cmv\ Q.D___:n._.r_
& Nowak, 1997). An casy and intuitive application of the attractor concept
to human behavior is to link it with the goal concept. Goals are points
around which behavior is regulated. That is, pcople m_u.nz.n_ much .:_ their
time doing things that keep their behavior in close proximity Lo __E:.m.:___,...
It seems reasonable to suggest, then, that a goal represents a kind of
attractor. Furthermore, if an attractor represents a goal, it scems reason-
able that a repeller represents an anti-goal. .

The idea of attractors and trajectories within phase space .1:..<=_c..ﬁ an
interesting complement and supplement to the idea that behavior is guided
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by feedback processes regarding goals and anti-goals, However, we don't
think the ideas about phase space replace the ideas about feedback and
goals. Rather, the ideas mesh. Each provides something the other lacks.

Movement toward a goal is not really an automatic gravitational drift,
once the goal is identified (no matter how convenient that image). The
feedback model provides a mechanism through which goal directed activity
is managed, a mechanism that isn’t in the phase-space modcl. The phase-
space model, however, suggests ways of thinking about how goals diverge
and how people shift among multiple goals over time, issues that aren't
dealt with as casily in terms of feedback processes.

That is, think of the landscape of chaotic attractors, but think about
there being many different basins attracting behavior rather than just two
or three. This scems to capture rather well the sense of human behavior.
Because no attractor basin in this system ever becomes a point attractor,
behavior tends toward one poal, then another, never being completely
captured by any goal. The person does one thing for a while, then
something clse. The goals are all predictable—in the sense that they all
have an influence on the person over time—an influence that is highly
predictable when aggregated across time. However, the shifts from one to
another occur unpredictably (thus are chaotic).'

Vl. CATASTROPHE THEORY

Another set of ideas that has been around for a whife but scems to be
reemerging ininfluence s catastrophe  theory, o mathematical model
focusing on creation of discontinuitics. bifurcations, or splittings (Brown,
1995; Saunders, 1980; Stewart & Peregoy, 1983; van der Maas & Molenaar,
1992, Woodeock & Davis, 1978; Zeeman, 1977). A catastrophe oceurs
when a smalt change in one variable produces an abrupt (and usually
large) change in another variable,

An abrupt change implics nonlinearity or discontinuity. This focus on
nonlinearity is one of several themes that catastrophe theory shares with
dynamic systems theory, although the two bodies of thought have different
origins (and, indeed, some view them as quite different from cach other-sce
Chapter 2 of Kelso, 1995). The discontinuity that is the focus of calastro-
phe theory can be seen as reflecting “the sudden disappearance of one
attractor and its basin, combined with the dominant emergence of another
attractor” (Brown, 1995, p. S
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Though several types of catastrophe exist (Brown, 1995; Saunders, 1980);
Woodcock & Davis, 1978), the one that has been considered most fre-
quently regarding behavior is the cusp catastrophe, in which two control
paramcters influence an outcome. Figure 13 portrays its three-dimensional
surface, where x and z are the control parameters and y is the outcome.
At low values of z, the surface of the figure expresses a roughly linear
relationship between x and y. As x increases, so does y. As z (the second
control parameter) increases, the relationship between x and y becomes
less lincar. It first shifts toward something like a step function. With
further increase in z, the x-y relationship becomes even more clearly
discontinuous—the outcome is cither on the top surface or on the bottom.
Thus, changes in z cause a change in the way x relates to y.

Another theme that links catastrophe theory to dynamic systems is the
idea of sensitive dependence on initial conditions. The cusp catastrophe
model displays this characteristic nicely. Consider the portion of Figure 13
where z has low values and x has a continuous relation to y, the system’s
behavior. Points 1 and 2 on x are nearly identical, but not quite. As z
increases and we follow the movement of these points forward on the
surface, for a while they track cach other closcly, until suddenly they begin

FIGURE 13 Three-dimensiol
control
shows sensitive dependence on ini
the same on x. If you project these points forwitrd on the ses i ), you
find that they move in parallel until the cusp begins to emerge. The lines are separated by the
formation ol the cusp and project to completely different regions of the surface. Note. From
On the Self-Regulation of Behavior, by C. S. Carver and M. I Scheier, 1998, New Yo
Cambridge University Press; Copyright 1998 by Cambridge University Press. Reprinted with
permission.

1d 2 are nearly
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to be separated by the fold in the catastrophe. At higher levels of z, one
track ultimately projects to the upper region of the surface, the other
projects to the lower region. Thus, a very slight initial difference results in
a substantial difference farther along.

A. HYSTERESIS

The preceding description also hinted at an interesting and important
feature of a catastrophe known as fiysteresis. There are several ways to get
a handle on what this term means. A simple characterization is that at
some levels of z, there’s a kind of foldover in the middle of thex—y
relationship. A region of x exists in which there is more than one value of
y. Another way to characterize the hysteresis is that two regions of this
surface are attractors and one is a repeller (Brown, 1995). This unstable
area is illustrated in Figure 14, The dashed-line portion of Figure 14 that
lies between values a and b on the x axis—the region where the fold is
going backward—repels trajectories (Brown, 1995), whereas the areas near
values ¢ and d attract trajectories. To put it more simply, you can’t be on
the dashed part of this surface.

Yet another way of characterizing hysteresis is captured by the state-
ment that the system’s behavior depends on the system’s recent history
(Brown, 1995; Nowak & Lewcenstein, 1994). That is, as you move into the
zone of variable x that lies between points @ and b in Figure 14, it matters

T

c a U d
X

FIGURE 14 A cusp catastrophe exhibits a region of hysteresis (between values a and b
on the x axis) in which x has two stable values of y (the solid lines) and one unstable value
(the dotted line that cuts backward in the middle of the figure). The region represented by
the dotted line repels trajectories, whereas the stable regions (those surrounding values ¢ and
d on the v axis) attract wrajectories. Traversing the zone of hysteresis from the left of this
ligure resul brupt shift Gat value b on the v axis) from the lower (o the upper portion
of the surface (right arrow). Traversing the zone of hysteresis from the right of this figure
results in an abrupt shift Git value @ on the x axis) from the upper to the lower portion of the
surface (eft arrow). Thus, the disjunction between portions of the surface oceurs at two

different values of x, depending on the starting point. Note. From On the Self-Regulation of

Behavior, by C. S. Carver and M. F. Scheier, 1998, New York: Cambridge University Press,
Copyright 1998 by Cambridge University Press. Reprinted with permission.
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which side of the figure you're coming from. If the system is moving from
point ¢ into the zone of hysteresis, it stays on the bottom surface until it
reaches point b, where it jumps to the top surface. If the system is moving
from d into the zone of hysteresis, it stays on the top surface until it
reaches point ¢, where it jumps to the bottom surface.

B. SOME APPLICATIONS OF CATASTROPHE THEORY

How docs catastrophe theory apply to the human behaviors of most
interest to personality and social psychologists? Several applications of
these ideas have been made in the past decade or so, and others scem
obvious candidates for future study.

The first serious application of catastrophe theory by a social psycholo-
gist apparently came in an article published nearly two decades ago by
Tesser (1980). He described there two potential influences on a romantic
relationship: attraction toward the partner and social pressures against the
partner {c.g., when the partner is the “wrong” race, social class, or
religion). When social pressures are low, dating-related behavior is at the
back plane of the catastrophe figure. The extent of dating activity shows a
generally linear increase with attraction,

When social pressures against the relationship are high, however, dat-
ing-related behavior is at the forward plane of the figure. When attraction
is low to moderate (z is low), the social pressure keeps dating activity low.
When attraction (z) is high, the social pressure is resisted and dating
activity is high. In the middle range of attraction, the behavior that
emerges depends on the system's prior history. When attraction that once
was high fades, the model predicts that dating-related behavior will con-
tinue until (and unless) attraction slips too low. When attraction that once
was low increases, the model predicts that dating-related behavior will
remain low unless attraction increases beyond the region of hysteresis.

Other candidates for examination in terms of catastrophes are casy to
find. Here are a few more: Consider latitudes of acceptance and rejection
in persuasion. When a persuasive message deviates from the recipient’s
opinion but remains within the opinion range that the recipient is w ng
to consider (the latitude of acceptance), it has a persuasive influence. If
the message is too deviant (the latitude of rejection), it will be rejected out
of hand. The fact that there’s a break between these two latitudes suggests
a discontinuity. But is there also a region of hysteresis? Would an initially
acceptable message continue to be seen as such, even when it actually had
gonc outside that range? Would an initially rcjected message continued to
be taken as such, even when it had shifted to be within the acceptable
range?

Another potential application is suggested by Martin and Tesser’s
(1996) analysis of rumination. They argued that rumination constitutes
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implicit problem solving, which occurs in the service of an eventual
discrepancy reduction. This argument leads to the further idea that there
is a balance between action and rumination, such that they tend to occur
in different circumstances. Action dominates when there are no obstacles
or when obstacles are manageable. Rumination dominates when the action
is fully thwarted. Presumably there is a grey area where each might go on.
Again, an interesting question is whether this grey arca displays hysteresis.
Is a person who's stuck in rumination more likely to remain there when
the situation changes to where action is more effective? Is a person who's
struggling to overcome obstacles likely to keep struggling past the point
where it would make more sense to step back and think things over?

C. EFFORT VERSUS DISENGAGEMENT

What we think is another potentially important application of the
catastrophe concept concerns the bifurcation between engagement in
effort and giving up. Earlicr we pointed to a set of theories that assume
such a disjunction (Brchm & Sclf, 1989; Kukla, 1972; Wortman & Brehm,
1975). In all those models (as in ours), there is a point at which effort
scems fruitless and the person stops trying. Earlier we simply emphasized
that the modcels all assumed a discontinuity. Now we look at the disconti-
nuity more closely and suggest that the phenomena addressed by these
theories may embody a catastrophe.

Figure 15 shows a slightly retabeled cross section of a cusp catastrophe,
similar to what was scen carlier in Figure 14. This figure displdys a region
of hysteresis in the engagement versus disengagement function. In that
region, where task demands are close to people's perceived limits to
perform, there should be greater variability in effort or cngagement,
because some people are on the top surface of the catastrophe and others

Engagement,
effort, or
persistence ~ ~
_\
Low High
Confldence

FIGURE 15 A catastrophe model of effort versus disengagement. Note. From On the
Self-Regulation of Behavior, hy C. S, heier, 1998, New York: Cambridge
University Press: Copyright 1998 by € ed with perm
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arc on the bottom surface. Some peaple would be continuing to exert
cfforts, at the same point where others would be exhibiting a giving-up
response.

Recall that the catastrophe figure also conveys the scnse that the
history of the behavior matters. A person who enters the region of
hysteresis from the direction of high confidence (who starts out confident
but confronts many cucs indicating otherwise) will continue to display
clforts and engagement, even as the situational cues imply less and less
basis for confidence. A person who enters that region from the direction of
low confidence (who starts out doubtful but confronts cucs indicating
otherwise) will continue to display little effort, even as the situational cues
imply more and more basis for confidence.

This model helps indicate why it can be so difficult to get someone with
strong and chronic doubts about success in some domain of behavior to
exert real cffort and engagement in that domain. It also suggests why a
confident person is so rarcly put off by cncountering difficulties in the
domain where the confidence lies. To put it in terms of broader views
about life in general, it helps to show why optimists tend 1o stay optimistic
and pessimists tend to stay pessimistic, even when the current circum-
stances of the two sorts of people are identical (i.c., in the region of
hysteresis).

Figure 16 shows a slightly simplificd version of the Wortman and Brehm
(1975) model (oriented horizontally 1o be on a scale that's directionally
similar to that of Figure 15) and the Brehm and Self (1989) maodel (which,
for this discussion, is the same as the Kukla, 1972, modeh)” These
functions both show bifurcations between two classes of response. As
drawn by their authors, neither has a region of hystere Is that
feature—missing from the diagrams—opresent in the phenomena ad-
dressed by the theories? We think a plausible case can be made that it is.

We suspect that a person who enters the situation portrayed in the
Wortman-Brehm model with a belief of no control will continue to show
little effort even when control begins to emerge. We suspect that a person
struggling with a threat to control will continue to struggle even when
control is lost. These cffects of behavioral history would create a hystere-
sis, rendering this function very similar to the catastrophe.

The Brehm and Self model (Figure 16B) differs in a number of ways
from Figure 16A and from Figure 15, but we think a case can be made that
a region of hysteresis may exist here as well. The critical issue here may be

influences confidence (Brehm & Sclf, 1989), as does perceived facility at the
1972) and extent of threat to control (Wortman & Brehm, 1975). Although none of these
variables is a complete determinant of confidence, they all are related 1o confidence closely
cnough to warrant our treating them as equivalent for the purposes of this exercise.
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the ambiguity of the situation the person is facing. The figure assumes the
person knows the point at which maximum cffort is required, but this is
unlikely to always be true. A person who begins with a task that’s far too
hard to perform won't engage in serious effort. But if the task changes so
that success is now possible, how will the person know i, it only minimal
effort is being exerted? Not knowing, why would the person try harder? A
person who begins with a task that’s challenging but doable will excrt
strong cllort. But how will this person know if the task demands change so
that they exceed his or her maximum cffort, unless he or she continues to
try? In short, it appears there is good potential here lor a region of
hysteresis.

Two further points about these figures. First, no one has studied the
processes of effort and disengagement in a truly parametric manner that
would allow plotting the full range ol the figures. Maost work on the
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Wortman-Brehm (1975) model has chosen two points in the range of
threat to control. Brehm, Wright, and co-workers have typically chosen
three points on the range of task difficulty: casy, demanding-but-possible,
and too hard to bother with. The exact shape of the function represented
by these figures still is not well known.

Sccond, keep in mind that the catastrophe cross section (Figure 15) is
the picture that emerges under catastrophe theory only once a clear region
of hysteresis has begun to develop. Farther back, the catastrophe model is
morce of a step function. An implication is that it’s important to engage the
control variable that’s responsible for bringing out the bifurcation in the
catastrophe surface (that is, axis z in Figure 13). It may be that in research
bearing on this set of issues, this variable is only at a low to moderate level.
If s0, the hysteresis would be less observable, even if the rescarch proce-
dures were otherwise suitable to observe it.

What is the control variable that induces the bifurcation? We think that
in the motivational models under discussion—and perhaps much more
broadly—the control parameter is importance. Tesser (1980) pointed to
social pressure as a control variable. Social pressure is one force that can
make a behavior or a decision important, but we think social pressure is
only one of a broader set of pressures. Importance arises from several
sources, but there is a common thread among events seen as important:
They demand mental resources. We suspect that almost any strong pres-
sure that demands resources (time pressure, self-imposed pressure) will
induce similar bifurcating cffects.

VIl. CONCLUDING COMMENT

In this chapter we sketched a set of ideas that we think are important in
conceptualizing human self-regulation. We believe that hehavior is goal
directed and feedback controlled, and that the goals underlying behavior
form a hierarchy of abstractness. We believe that the experience of alfect
(and of confidence versus doubt) also arises from a process of feedback
control, but a feedback process that takes into account more explicitly
temporal constraints. We believe that confidence and doubt yicld patterns
of persistence versus giving up and that these two responses to adversity
form a dichotomy in behavior. These ideas have been part of our work for
some time.

We have also recently begun to consider some newer ideas, which we
addressed in the latter parts of the chapter. In those sections we described
ideas from dynamic systems theory and catastrophe theory, and suggested
that they represent useful tools for the analysis and construal of behavior.
Our view is that they supplement rather than replace the tools now in use
(though not everyone will agree on this point). We see many ways in which
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those ideas mesh with the ideas presented earlier, although space con-
straints limited us to discussing only a few of them.

In thinking about the structure of self-regulation, we have drawn on
ideas from disparate sources. At the same time, however, we've tried to
continue to follow the thread of the logical model from which we started.
The result is an aggregation of principles that we think have a good deal to
say about how behavioral self-regulation takes place. The conceptual
model surely is not complete, and many avenues exist for further work. For
example, although a few studies have provided evidence bearing on the
affect portion of the model, the implications of those ideas thus far have
been explored only superficially.

Another arca of thought that certainly will receive further attention
over the next few years comprises the ideas of dynamic systems and
catastrophe  theory. Many people arc becoming intrigued by dynamic
systems thinking and arc exploring the implications of these ideas in
several ways. Some people believe these conceptual tools, and the new
angles they give us on the human experience, will force us to change not
just the ways we conceptualize behavior, but also the ways we study
behavior. Whether this will be true or not remains 1o be seen. The answer
will be played out in the methods that people find to explore the id HER

There are also some additional ideas—not discussed here—that we
think are likely to receive further attention in the years to come. Some of
these ideas come from connectionist models of thought, which are starting
to have an influence on personality and social psychology (Anderson, 1995;
Read, Vanman, & Miller, 1997; Sloman, 1996; Smith, 1996; Smolensky,
1988; Thagard, 1989). Other ideas of potentially great value come from the
literature of robotics (Beer, 1995; Brooks & Stein, 1994; Macs, 1994),
These literatures push thinking in a varicty of dircctions beyond the ideas
that were discussed in this chapter, injecting new ideas and fresh view-
points (see Carver & Scheicr, 1998, Chapter 17).

Finally, we believe that the ideas discussed in this chapter also have
interesting implications for conceptualizing both problems in sclf-regu-
fation and therapeutic behavior change (sec Carver & Scheicr, 1998).
Although there was not space to consider such issues here in any detail,
there arc several ways in which the concepts addressed here bear on
problems. For example, we suspect that many of the problems in people’s
lives are, at their core, problems of disengagement versus engagement and
the failure to disengage adaptively. As another example, it may be useful
to conceptualize problems as being less-than-optimal adaptations in a
multidimensional phase space, which require some jostling to bounce the
person to a new attractor (Hayes & Strauss, 1998).

These are just some of the ways in which we think the ideas under
discussion are likely to be explored in the immediate future. Doubtlessly
there will be others. The next generation of attempts to understand the
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sclf-regulation of human behavior can be expected to create an ever-evolv-
ing landscape of ideas, as has the current generation. There are sure to be
some surprises, as well. We look forward to seeing them,
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ASPECTS OF GOAL
NETWORKS

IMPLICATIONS FOR
SELF-REGULATION

JAMES Y. SHAHAND ARIE W. KRUGLANSKI

University of Manyland, College Park, Maryland

Psychologists have long recognized the importance of goals in under-
standing how our desires affect our specific actions. In defining a “desira-
ble future state of affairs,” pouls serve as concrete points of reference for
directing our actions in fulfillment of our needs. Everyday self-regulation
however, involves the pursuit of many different goals. Indeed, our lives are
frequently “juggling acts™ of important but disparate cveryday concerns
such as getting enough sleep, teaching, and writing this chapter. Compli-
cating sclf-regulatory matters further, psychologists have long appreciated
that just as we have many different goals, we usually have more than one
road to these psychological destinations (Heider, 1958; McDougal, 1923).
For instance, many of us may have the intention of “staying healthy,” but
have very different ways of pursuing this goal. On some days we may
choose to play sports, but occasionally we may opt to work out or to run.
Certainly the manner in which this goal is pursued can vary across
different individuals and different situations, but whatever one’s particular
preferences, we commonly are faced with a choice among a number of
different activities, all of which are means 1o attain our health goal.

Clearly, goals can become associated with other goals and with a wide
range of specific behaviors designed to bring about their attainment.
Morcover, the number and strength of these associations can vary as a
function of the specific goal or individual involved.
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