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Personality-Social, Clinical, and Health Psychology
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Control theory provides a model of self-regulation that we believe is useful in
the analysis of human behavior. As an illustration of the breadth of its appli-
cability, we present the basic construct of control theory—the discrepancy-re-
ducing feedback loop—and discuss certain of its implications for theory in three
separate areas of human psychology. In personality-social, clinical, and health
psychology, the construct proves to fit well with known phenomena and with the
theories most recently developed to account for the phenomena. Moreover, in
each case control theory appears to make a distinct and unique contribution to
the state of the area. We conclude by noting the integrative potential that is
suggested by these illustrations and by noting some issues that should receive
attention in future work.

Cybernetic or control theory is a general
approach to the understanding of self-reg-
ulating systems. Its central ideas have been
around for a long time (see, for example,
Cannon's 1929, 1932, discussion of homeo-
static physiological mechanisms), but its
birth as a distinct body of thought is usually
traced to the publication of Wiener's (1948)
book, Cybernetics: Control and communi-
cation in the animal and the machine. Since
then, control theory (in various forms) has
had a major impact on areas of work as di-
verse as engineering (e.g., Dransfield, 1968;
Ogata, 1970), applied mathematics (e.g.,
Berkovitz, 1974; Davis, 1977), economics
(e.g., Balakrishnan, 1973; Pindyck, 1973),
and medicine (e.g., Guyton, 1976). Indeed,
this breadth of application has led some peo-
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pie to argue that control processes are ubiq-
uitous, identifiable in virtually any sort of
self-regulating system, a point of view termed
general systems theory (e.g., Buckley, 1968;
Miller, 1978; von Bertalanffy, 1968),

Despite the integrative promise held out
by such arguments, psychologists (with a few
exceptions such as Miller, Galanter, & Pri-
bram, 1960) have generally been disinclined
to examine in detail the control-theory per-
spective on self-regulation. This seems par-
ticularly true with regard to areas of psy-
chology that focus on the behavior of the
whole person (e.g., personality psychology)
as opposed to focusing on more circum-
scribed processes (e.g., physiological regu-
lation). In part, this lack of interest probably
stems from the fact that alternative ap-
proaches—largely deriving from learning
theories—have fully occupied theorists' at-
tention during this period. In part, reluc-
tance to think seriously about these ideas
may stem from the fact that cybernetic con-
cepts are "outsiders," ideas that evolved in
a context other than the study of human or
animal behavior.

In any case, we suggest that these ideas
have a great deal to recommend them as a
model of human functioning. Describing our
basis for that assertion is the purpose of this
article. We focus here on three areas of
work. The first is the area of our own re-
search: a set of problems in personality and

i l l
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Figure 1. The negative feedback loop—the basic unit
of cybernetic control.

social psychology that concern how people's
moment-to-moment actions are determined.
The second area is a facet of clinical psy-
chology: recent accounts of cognitive bases
by which therapeutic behavior change is ef-
fected. The third area is the newly emerging
field of health psychology, or behavioral
medicine: analyses of ways in which people
attempt to maintain their physical well
being. In each case we argue that control
theory, as represented by the feedback pro-
cesses outlined just below, makes a substan-
tial contribution to the problem area under
examination.

Control Processes: The Feedback Loop

The basic unit of cybernetic control is the
negative feedback loop (see Figure 1)—
termed negative because its function is to
negate, or reduce, sensed deviations from a
comparison value. Though it may look ab-
stract at first, the component processes of
this system are really quite simple. The input
function is the sensing of a present condition.
That perception is then compared against a
point of reference via a mechanism called
a comparator. If a discrepancy is perceived
between the present state and the reference
value, a behavior is performed (output func-
tion), the goal of which is to reduce the dis-

crepancy. The behavior does not counter the
discrepancy directly but by having an impact
on the system's environment (i.e., anything
external to the system). Such an impact cre-
ates a change in the present condition, lead-
ing to a different perception, which in turn
is compared anew with the reference value.
This arrangement thus constitutes a closed
loop of control, the overall purpose of which
is to minimize deviations from the standard
of comparison.

As a concrete example of how these no-
tions can be applied to behavior, imagine a
person driving a car down an otherwise
empty road. What exactly are people doing
when they are driving? Once on the road,
driving (for most people) is partly a process
of maintaining a visual image of the road
sweeping past the fenders and hood of the
car. One attempts to keep just the proper
proportion of the road visible on one's left
while the right edge of the road's image in-
tersects the hood at just the proper place.
But what happens if this image is not main-
tained? If, for example, the road begins to
curve to the left, the driver will eventually
notice that more of the road is becoming
visible on the left-hand side of the car. This
perception differs discriminably from the
idealized perception (the standard of com-
parison). For the well-practiced driver, this
discrepancy is quickly countered by a slight
turn of the steering wheel. This action brings
the image of the road back into the appro-
priate configuration vis-a-vis the image of
the hood. Indeed, well-practiced drivers make
the adjustments so smoothly that discrep-
ancies are consistently kept quite small.

All of the component processes of Figure
1 are used in this example: perception, com-
parison of the perception with a standard,
behavioral output, and the effect of the be-
havior on the environment. Two elements of
Figure 1, however, have not yet been ad-
dressed in any detail. These are the two in-
fluences that originate outside the loop: the
reference value and what is labeled distur-
bance. Let us consider the latter influence
first. Forces from outside occasionally im-
pinge on any system that does not exist in
a complete vacuum. In our example, move-
ments of the driver's hands are not the only
influences on the orientation of the car with
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respect to the image of the road. Moving
forward (which driving entails) inevitably
introduces a variety of disturbances, as the
road curves to the left or the right, as air
turbulence buffets the car, and so on. If a
crosswind shifts the car's orientation, or if
one enters a curve, the visual image of hood
and road departs from the desired image,
and compensatory behavior is required.

Note, however, that the essence of the
disturbance is simply that it influences the
present state separately from the system's
own action. Though it is most intuitive to
construe the disturbance as discrepancy cre-
ating, that is not its defining quality. Indeed,
an environmental disturbance may actually
be discrepancy reducing. Suppose, for ex-
ample, that our driver enters a slight curve
to the right. A second later a sharp gust of
wind sweeps in from the left. In this case,
the second disturbance counters the effects
of the first disturbance on the driver's per-
ception, and the driver need not behave at
all. The correct perception is induced by the
action of the second disturbance.

This example allows us to emphasize the
central function of a feedback system. Its
purpose is not to create "behavior." Its pur-
pose is to create and maintain the perception
of a specific desired condition: that is, what-
ever condition constitutes its reference value
or standard of comparison.

Where does the standard of comparison
come from? This is a trickier question. To
address it usefully, we must introduce one
more bit of complexity—the notion of hi-
erarchical organization. Powers (1973a;see
also Powers, 1973b) explicitly considered the
possibility that control systems can be in-
terconnected hierarchically and argued that
such an organization underlies the self-reg-
ulation of behavior in living systems. It is on
his reasoning that we now build.'

A hierarchically organized system by def-
inition has both superordinate goals and sub-
ordinate goals. Attainment of the latter are
requisite to—and intimately involved in—
attainment of the former. Consider Figure
2 (while keeping in mind the component
functions that were illustrated in Figure 1).
Powers (1973a, 1973b) argued that a su-
perordinate system (for example, the fifth
level of Figure 2) "behaves" by providing

reference values to feedback systems at the
next lower level of the hierarchy. That is,
the behavioral output of the superordinate
system constitutes the setting of standards
for the next lower level. That lower level, in
turn, behaves by providing reference values
to the next lower level, and so on. At the
very lowest level of the behavioral hierarchy
in an animal system, the behavior is more
obviously behavior: changes in muscle ten-
sions.

At each level of the hierarchy, the results
of the behavior are presumably assessed by
monitoring perceptual input information at
the appropriate level of abstraction (see Fig-
ure 2) and by comparing it with the refer-
ence values provided from the level above
(cf. Norman, 1981; Reason, 1979). At the
lowest level there are sensors that indicate
the present level of muscle tension and a
comparator that assesses whether the desired
muscle tensions are being created (though
such perceptions and comparisons may not
be represented in conscious awareness). Sim-
ilar processes presumably occur at succes-
sively superordinate levels, as perceptual in-
put (integrated to the level of abstraction
that is appropriate to that level; cf. Hubel
& Wiesel, 1963,1965; Palmer, 1977) is com-
pared with the reference values at each level.

This description of a hierarchical orga-
nization is abstract and written strictly in
terms of control processes. Powers is much
more specific, however, about what qualities
he believes are controlled at each level of his
proposed hierarchy. To illustrate his reason-
ing, let us return to our example. This time
we will not limit ourselves to the processes
by which a driver stays on the road and out
of the ditches. Instead, let us acknowledge
that people drive for specific reasons, reasons
that vary from wanting to be somewhere in
particular, to wanting to get some fresh air
and see the countryside, to wanting to hear

1 The Powers model is one example of a broader class
of possibilities (cf. discussions of "production systems"
by Newell, 1973; Newell & Simon, 1972; and by Bower,
1978; and of levels of "action identification" by Val-
lacher & Wegner, Note 1). We focus on the Powers
hierarchy here in part because we find that aspects of
his nomenclature nicely capture the essence of certain
qualities of human action.



114 CHARLES S. CARVER AND MICHAEL F. SCHEIER

the sounds and feel the surge of a powerful
engine.

Our driver is a college student, who is
headed across town to deliver a set of class
notes to a friend. He had borrowed the notes
earlier to catch up on lectures missed be-
cause of illness. Now the friend needs the
notes back. As the young man makes a right
turn at a stop sign, precisely what goal is
guiding his behavior? To illustrate the levels
of this hierarchy, we will invest him with a
goal at the highest level of abstraction that
Powers postulated and work our way down-
ward. (This exercise is illustrated graphi-
cally in Figure 3.)

The young man in our example has an
image of himself as a good, responsible, and
thoughtful person. This idealized self-image
of the personal characteristics that he wants

to embody is one example of the type of ref-
erence value that Powers termed a system
concept. Periodically (though not necessarily
always), this young man attempts to behave
in such a way that his perception of his pres-
ent self (which presumably represents an
abstracted integration of a variety of avail-
able information) is as congruent as possible
with that image of who he thinks he should
be. This attempt represents self-regulation
at the level of system concepts, the highest
level of control that Powers postulated.

But how does one go about living up to
one's ideal self? What are the behavioral
outputs that allow people to minimize sensed
discrepancies between how they are and how
they want to be? One plausible argument is
that system concepts imply very general
guiding principles that can be used in self-

STANDARD
(REFERENCE VALUE)

FOR LEVEL 5

LEVEL 5 PERCEPTION

LEVEL 4 PERCEPTION

I LEVEL 5

OUTPUT CONSTITUTES
STANDARD FOR...

[ O U T P U T CONSTITUTES
LEVEL 3 PERCEPTION 1 STANDARD FOR...

Analysis of Raw

Sensory Input

Sensory Input 1

LEVEL 2 PERCEPTION

LEVEL 1 PERCEPTION

Effect on Environment

"L
1 OUTPUT CONSTITUTES

L STANDARD FOR..

LEVEL Z

OUTPUT CONSTITUTES
, , STANDARD FOR...

•*

C LEVEL 1

OUTPUT:

BEHAVIOR

Figure 2. A five-level hierarchy of feedback systems in which the output of a superordinate system
constitutes the resetting of reference values at the immediately subordinate level. (At the lowest level,
the output is behavior. Note that the boxed C at each level represents a comparator at that level.
[Adapted from Carver & Scheier, 198la.])
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regulation. For example, one becomes (or
stays) a good and responsible person partly
by adhering to the principle that one should
follow through on one's commitments. In
accord with this reasoning, Powers suggested
that directly subordinate to control of system
concepts is a level of self-regulation that he
termed principle control. Structures at the
level of system concepts behave by specifying
principles for use as reference values at this
next lower level of abstraction.

Guiding principles represent a starting
point in the attempt to describe how people
self-regulate with respect to system concepts.
But principles are in a sense content free.
That is, the essential characteristic of a prin-
ciple is that it is applicable to many kinds
of behavior. To return to our student, "fol-
lowing through on one's commitments" could
easily mean a hundred different things, at
different times and places. Honoring one's
commitments is not a behavior but rather

SYSTEM
CONCEPT:

^ Be a responsible person

PRINCIPLE:
T Follow through on

commitments

PROGRAM:
^ Drive over and return

the notes

RELATIONSHIP:

"Drivingness"

SEQUENCE:
^ Make a right turn

TRANSITION:
^ Turning of steering

wheel

CONFIGURATION:
^ Fingers around wheel

rim

SENSATION:

Gripping

*INTENSITY:

Muscle tensions

Figure 3. A concrete behavioral illustration of Powers's hierarchy of control. (The behavior, which is
described more fully in the text, is that of a young man making a turn while driving to a friend's house
on an errand. Note that this figure directly parallels the more abstract representation of Figure 2.
[Adapted from Carver & Scheier, 198la.])
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a quality of behavior, which could be real-
ized in a wide range of overt actions,

How, then, are principles put into oper-
ation? How do people self-regulate with re-
gard to such a standard? To answer this
question we move to the next lower level of
control in this hierarchy: program control.
What Powers termed a program is similar
to what Schank and Abelson (1977) termed
a script. It specifies a general course of ac-
tion, but it is more than a simple list of acts.
Instead, it incorporates a series of implicit
if-then decisions because what is done at any
given point of the program depends in part
on what circumstances are encountered at
that point. The young man in our example
has entered into a program that we might
call "drive over to Joe's house and return his
notes." Its if-then character is illustrated by
the fact that not all of its actions are spec-
ified beforehand. Our student may ordinarily
take the most direct route to his friend's
house. But if he is low on gas he may stop
at a service station; if traffic is heavy he may
choose a more indirect route; and if he en-
counters a barricade in the road he will make
a detour. All of these decisions are made,
however, in the service of matching behavior
to the goal of returning the notes. (Note also
that the variations in behavior that may oc-
cur within the program implicitly occur in
order to promote conformity to other goals,
i.e., to avoid being stranded, delayed by
traffic, or driving into a hazardous area.)

Programs can be entered for a variety of
reasons, and we believe that control at this
level is particularly important in human self-
regulation (cf. Schank & Abelson, 1977).
What is most important in the present con-
text, however, is the notion that self-regu-
lation with respect to a principle takes place
by determining which programs are under-
taken or by influencing decisions that are
made in the course of executing a program.
Said differently, the specification of some
sort of program represents the behavioral
output required for successful self-regulation
at the principle level. Programs, in effect,
provide some behavioral content in which a
principle can be reflected.

This content, however, is still fairly ab-
stract. What does it really mean to "drive
over to Joe's house and deliver the notes"?

For one thing, doing this requires the cre-
ation of a type of relationship between one-
self, a motor vehicle, and the rest of the en-
vironment—a complex relationship termed
driving. Doing that, in turn, requires that
combinations of acts be done in appropriate
sequences. The student opens the car door
before sitting down and inserts the key into
the ignition before turning the key. Prepar-
ing to turn right at a stop sign he stops, starts
rolling again, and then begins to turn the
steering wheel. Consistent with this descrip-
tion, Powers postulated relationship control
and sequence control as the next two levels
that are (successively) subordinate to pro-
gram control.2

Specifying particular event sequences to
be matched, however, does not end the pro-
cess of producing overt behavioral acts. Ac-
tually producing behavior entails control of
more and more concrete behavioral qualities
(see Figure 3). For example, making a right
turn ultimately depends on the creation of
transitions from one orientation to another
as the person turns the steering wheel. Being
able to do this depends on the successive
creation of appropriate configurations be-
tween the wheel and the person's hands and
fingers and, at the very core, the creation of
appropriate levels of muscle tensions in sev-
eral parts of the body.

All of these qualities of behavior represent
lower and lower levels of control in the Pow-
ers hierarchy. Each superordinate level acts
by specifying reference values to the next
subordinate level. Each level monitors its
progress by comparisons with sensory input
of the relevant type and at the appropriate
level of abstraction. As the driver turns the
wheel, his behavior is simultaneously match-
ing reference values throughout the range
of the hierarchy. He is creating muscle ten-
sions, turning the wheel, delivering the notes
to his friend, following through on his com-

2 One might dispute the way that Powers defined spe-
cific levels or determined that a specific level is subor-
dinate to another (indeed, we have done so elsewhere).
One might even argue that hierarchical control should
have different constituents altogether (see Broadbent,
1977; Newell, 1973). In our view, however, such ar-
guments do not render the central concept of a hierarchy
of control processes less compelling or interesting.
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mitment, and buttressing his self-image as
a responsible person.3

Reference values in this hierarchy are
being matched (and new values being sub-
stituted) more quickly at lower levels than
at higher levels. That is, many changes in
muscle tensions are involved in making a
single turn; it takes many turns to get to the
friend's house; and it takes more than one
act of responsibility to sustain one's self-es-
teem. This difference in time scales is di-
rectly implied by the logic of a hierarchy of
control (see Carver & Scheier, 1981a, Chap-
ter 2). But it also fits nicely with the common
observation that abstract goals are normally
attained more gradually over longer periods
of time than are concrete goals.

In the welter of details, it is easy to lose
track of one of the important benefits con-
ferred by this hierarchical sort of approach:
It allows one to account successfully for the
fact that exceedingly restricted and concrete
behavioral acts (i.e., changes in levels of
muscle tensions) are used to create behav-
ioral events that are often so abstract as to
seem completely unrelated to those concrete
acts (e.g., writing an article, winning a tennis
tournament, faithfully executing the office
of president). Indeed, to the best of our
knowledge, it seems to be the only approach
that claims to provide such an account.

Now that we have described the hierarchy
proposed by Powers (1973a, 1973b), let us
return to the question that prompted us to
address it in the first place: Where does the
reference value for behavior come from?
One portion of the answer should now be
apparent. In a hierarchically organized sys-
tem, the standard of comparison for the be-
havior of a subordinate loop is specified as
the output of a loop at the next higher level
of analysis. (It should also be obvious that
the terms standard and reference value have
dramatically different referents at different
levels of the hierarchy.)

We are still left, however, with a need to
account for the presence of a reference value
at whatever lever is at the top of the hier-
archy. The argument that it is supplied from
above is specious here because there is no
higher level of control in the organization of
the system.

Moreover, the preceding discussion may

have induced some readers to conclude mis-
takenly that we see every level of control—
from system concepts downward—as in-
volved in all acts of behavioral self-regula-
tion. We do not (see also Vallacher & Weg-
ner, Note 1). We suggest that people often
function at the level of program control with
little or no reference to higher order goals.
(All levels below whatever level is function-
ally superordinate would continue to oper-
ate, of course, because their operation occurs
in the service of the functionally superordi-
nate level.) Indeed, there is no reason in prin-
ciple why yet a lower level might not be func-
tionally superordinate for long periods of
time; for example, imagine an assembly-line
worker repeating the same sequence of acts
over and over, oblivious to the fact that the
sequence may also be relevant to goals at
higher levels of abstraction. These consid-
erations require that the question raised
above be made more general: Specifically,
where does the reference value come from
at whatever level is functionally superordi-
nate at the present time?

The attempt to answer this question takes
us from a general discussion of control the-
ory and the Powers hierarchy to a more spe-
cific discussion of how such ideas may be
applied to the domain of personality and so-
cial psychology. Accordingly, let us state our
position briefly here and elaborate on it in
the following section. In short, we assume
that when people enter a new behavioral sit-
uation, they implicitly categorize that situ-
ation, based partly on the situation's observ-
able elements and partly on the person's
previously organized knowledge about phys-
ical and social environments (see Neisser,
1976). We suggest further that how-to-
behave information is stored in memory

3 For clarity, we have chosen an example that seems
intuitively accessible for a reader who is not accustomed
to thinking in terms of the hierarchy that Powers pro-
posed. There is no conceptual difference, however, be-
tween the sort of behavioral goal we are discussing and
other goals that might seem a bit more amorphous (e.g.,
keeping close to nature). The only difference is in the
specific behaviors called for. The latter goal might dic-
tate that the person systematically choose scenic byways
over superhighways whenever possible. Additional il-
lustrations arc described elsewhere (Carver & Scheier,
1981a, I981b, t982a, in press; Scheier & Carver, 1982).
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along with more perceptual or conceptual
information, as a function of prior associa-
tions between behavior and categories of set-
tings. The process of perceiving or constru-
ing the new setting may also cause this be-
havior-specifying information to be retrieved.
If so, this information then constitutes the
functionally superordinate behavioral stan-
dard. Depending on what level of self-reg-
ulation is temporarily superordinate, the
standard may be quite abstract (e.g., en-
hance your reputation as a scientist) or much
more concrete (e.g., transcribe these raw
data onto a ledger sheet).

What determines what level of control is
functionally superordinate? Our answer is
only a partial one and is more descriptive
than explanatory. We suggest that the high-
est level of control operating at any given
moment corresponds to the level to which
the person is focally attentive at that mo-
ment (cf. Shallice's, 1978, discussion of the
"dominant action system"). In adults, this
most often means control at the program
level, though self-regulation is sometimes
governed by principles and system concepts.

It is relatively easy to provide a rationale
for why attention is so often fixed at the level
of program control. Program control consists
of a maze of implicit decisions. If one con-
dition exists at a choice point, one behavior
occurs; if other conditions are encountered,
a different behavior occurs. Though such
courses of action can become so ritualized
that they require little attention and are ex-
ecuted all-at-a-piece (see, e.g., Langer, 1978;
Norman, 1981), many are not. The unpre-
dictability of the flow of events requires that
they be attended to (cf. Norman & Shallice,
Note 2).

It is also relatively easy to see how atten-
tion can be drawn to lower levels of control,
rendering them temporarily superordinate.
For example, when the matching of a ref-
erence value is temporarily impeded at a
lower level, higher level self-regulation is
suspended as the person attempts to remedy
the lower level problem (cf. Kimble & Perl-
muter, 1970; Mancuso, 1977).

It is harder, however, to specify what
causes attention to shift to higher levels of
control. Why should people ever use prin-

ciples or system concepts? One way to begin
to account for an upward shift in control
would be to assume that the organism has
a built-in tendency toward an increase in
organization as it adapts continuously to its
environment. Piaget, of course, postulated
just such a "developmental equilibration
process," involving organization and adap-
tation as the two functional invariants that
characterize psychological growth (see, e.g.,
Flavell, 1963). What should cause this ten-
dency to exist is less clear. Most explanations
reduce to the argument that greater orga-
nization—and greater abstraction of orga-
nization—facilitates functioning in ever more
diverse circumstances. Despite this uncer-
tainty about its source, any pressure toward
development of higher order control struc-
tures would seem to imply a tendency to (at
least periodically) attend to and self-regulate
at the level that is emerging or that consti-
tutes the highest level accessible. Thus, even
though most human activity can probably
proceed with nothing more complex than
programs at work, it is undeniable that peo-
ple do, on occasion, self-regulate at the levels
of principles and system concepts.

Personality-Social Psychology

Thus far we have presented the logic of
control theory's basic concept—the feedback
loop—and suggested how that construct can
be applied to the self-regulation of behavior.
But we have not yet offered concrete support
for our reasoning, nor have we applied the
reasoning to issues that are being addressed
by research psychologists. We now do so,
beginning with the area of our own greatest
interest: personality and social psychology.

Let us start by examining several of the
assertions made just above and data that
support them. First, we made the assumption
that knowledge about objects and events be-
comes organized over time in schematic
fashion and that these organized structures
are used to interpret and recognize new ob-
jects and events. This line of reasoning has
led to an active area of theory and research
in cognitive psychology (see Anderson, 1980,
for a review). Furthermore, on the basis of
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the reasonable assumption that people and
the physical and social settings in which they
interact represent an important set of objects
and events, researchers have also obtained
considerable support for this reasoning in
personality-social psychology. Work in this
area, often termed "social cognition," has
produced evidence that we impose schematic
organization on our knowledge about envi-
ronments (e.g., Brewer & Treyens, 1981),
about other people (e.g., Cantor & Mischel,
1977), and about ourselves (e.g., Rogers,
Rogers, & Kuiper, 1979). The principles
underlying these knowledge structures ap-
pear to be the same as those underlying the
organization that is imposed on more arbi-
trary stimuli in the cognitive laboratory.

Our second assumption was that behavior-
specifying information is encoded as part of,
or in association with, some of the knowledge
structures that are used to recognize and
construe events. This notion is consonant
with a variety of approaches to category de-
velopment and use (see, e.g., Neumann,
1975; Rosch, 1978; Rosch & Mervis, 1975;
Rosch, Mervis, Gray, Johnson, & Boyes-
Braem, 1976), although few theorists have
emphasized it. One major exception is
Schank and Abelson's (1977) argument that
"scripts" are dual-purpose structures: that
is, they help a person to understand and in-
terpret what is going on, and they also spec-
ify information about how to behave.

There is also research evidence of asso-
ciations between descriptive knowledge and
behavioral specifications. Rosch and Mervis
(1975) reported that subjects who were in-
structed to list attributes of specific items
often listed behaviors commonly applied to
the items. "Apples," for example, might
elicit a list of attributes that would include
"you can eat them." In a different domain,
Price (1974) found that people see classes
of behavior as differing in their appropriate-
ness to different settings (a finding that sup-
ports Barker's, 1968, long-held position that
behavior settings are integrated systems of
physical and behavioral elements). The find-
ings of both of these projects are one step
removed from our argument in that the data
consisted of spontaneous mentions of behav-
ior and ratings of the appropriateness of be-

havior, rather than acting or preparing to
act. The data do, however, suggest mental
associations between objects and settings on
the one hand and behavior on the other.

Studies in the domain of person perception
may be less equivocal on this point. For ex-
ample, making a particular stereotype sa-
lient as applicable to a target person influ-
ences the kinds of information that subjects
later seek out about the person (Snyder &
Swann, 1978; Carver & de la Garza, Note
3; see Hamilton, 1979, or Brewer, Dull, &
Lui, 1981, for evidence that stereotypes are
organized schematically). A similar effect
results from the arbitrary division of subjects
into an ingroup and an outgroup (Wilder
& Allen, 1978). Though information seeking
may not seem terribly "behavioral," all of
these effects did go beyond the simple in-
ference of a second attribute from the knowl-
edge of a first attribute. All represent active
attempts to obtain additional information.

Similar biases in behavior as a function
of an initial categorization have also been
found in other domains. Subjects allocate
more resources to ingroup than to outgroup
members (Allen & Wilder, 1975; Billig &
Tajfel, 1973), presumably reflecting behav-
ioral biases induced by such categorizations.
Racial categorizations also influence per-
ceivers' actions toward stimulus persons
(Rubovits & Maehr, 1973; Word, Zanna,
& Cooper, 1974), and so do categorizations
based on physical attractiveness (Snyder,
Tanke, & Berscheid, 1977). Indeed, con-
struing a person in terms of his or her present
role has been found to lead to actions that
are quite different from those that occur
when construing the same person as a unique
individual (Carles & Carver, 1979). Taken
together, these findings seem to render quite
plausible the notion that certain knowledge
structures that are used to identify and cat-
egorize persons also incorporate information
specifying how to behave toward those per-
sons.

One recent study (Carver, Ganellen,
Froming, & Chambers, Note 4) has even
directly tested the assumption that behav-
ioral information associated with a knowl-
edge structure can be rendered more acces-
sible, and thus more likely to be used, by
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"priming" the interpretive structure with
which it is associated. Srull and Wyer (1979)
found that exposing subjects to a series of
items that contained words pertaining to
aggressiveness and hostility-caused the in-
terpretive schema for hostility to be more
accessible later on and thus to be used to a
greater extent in perceiving an ambiguous
stimulus person. Carver et al. (Note 4) found
that this effect of priming also generalizes
to behavior: Exposure to the aggression-re-
lated items led to enhanced aggression in a
completely separate context.

Attention and Self-Regulation

Despite the evidence that behavioral spec-
ifications are stored in association with other
elements of knowledge structures, we do not
believe that simply accessing such infor-
mation inevitably ensures that it will be re-
flected (as a superordinate reference value)
in the person's behavior. There still must be
some mechanism to account for the fitting
of behavior to that value. Consistent with
our position that the execution of behavior
reflects a hierarchy of self-regulatory feed-
back loops, we have proposed that the en-
gagement of the loop at whatever level of
control is superordinate partially depends on
the person's focus of attention (Carver,
1979; Carver & Scheier, 198la, 198lb,
1982a). More specifically, we suggest that
directing attention to the self, when a be-
havioral standard has been evoked by the
nature of one's role or the setting, engages
the comparator at the level of control that
is superordinate. The result is a tendency to
compare one's perceptions of one's present
state or behavior against the standard, lead-
ing (when possible) to a reduction of per-
ceptible discrepancies between the two.

We should note that our use of terms such
as self-directed attention, self-focus, and
self-awareness does not necessarily connote
a lengthy examination of the self or the at-
tainment of a dramatic insight into one's
motives or character. In the present context,
these terms mean little more than the mo-
mentary shifting of attention to the salient
standard and the standard-relevant aspect
of one's present behavior (see Carver &
Scheier, 198la, Chapter 3, for detail). We

should also note that we assume the dis-
crepancy-reduction process to be relatively
automatic. We do not assume that the person
necessarily thinks the matter through in ver-
bal or near-verbal terms. Nor do we assume
that people will necessarily be able to rec-
ollect or reconstruct with a high degree of
accuracy what they did or why (cf. Broad-
bent, 1977, pp. 192-194). We assume only
that the reference value and the perception
of present behavior are temporarily focal and
that the one is used to guide the other.

Nonetheless, it is incontrovertible that
people do sometimes think their behavior
through and analyze their reasons for doing
one thing or another. Sometimes—though
not always—people who are behaving ac-
cording to a logical principle can sponta-
neously verbalize the principle and state that
they are consciously using it. How to con-
ceptualize the difference between these two
conditions is a difficult question. Conscious-
ness of use represents a kind of recursiveness
of the process of attention, removing one
from the self-regulation process per se and
stepping outside it for a moment as if to ex-
amine it. This recursiveness is not necessary
for self-regulation to occur. But it does hap-
pen, and it presumably has a function. It
may be that this process is involved in the
shaping and smoothing of the self-regulatory
functions (see Broadbent, 1977; LaBerge
& Samuels, 1974; Mandler, 1975; Powers
1980) and represents a way in which refer-
ence values are encoded with sufficient re-
dundancy for future automatic use.

Our characterization of the self-regula-
tory events that follow from self-focus has
two aspects. The first is the assumption that
self-directed attention results in an increased
tendency to compare one's present state with
relevant and salient reference values. Indi-
rect evidence exists that such active com-
parisons do follow from self-focus. In a series
of studies (Scheier & Carver, in press-b),
subjects with high levels of self-focus were
more likely than subjects with low levels of
self-focus to seek out concrete information
that would facilitate the comparison process
assumed to be occurring mentally at a more
abstract level. Operationally, in two studies
this meant reexamining a geometric figure
that the subjects were attempting to copy
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accurately. In two other studies it meant
seeking out information about performance
norms on test items. In all cases self-focus
was positively associated with the seeking of
such information. This, in turn, suggests a
more active comparison against relevant per-
formance standards as a function of in-
creased attending to the self.

The second aspect of the above charac-
terization is that self-focus promotes en-
hanced self-regulation. If the comparator's
functioning reveals a discrepancy between
perceived state and reference value, the rel-
atively automatic result is behavioral output
aimed at countering the deviation. There is
abundant evidence that self-focus does result
in increased conformity to salient behavioral
standards.4 The behavioral domains sampled
in this research range from aggression
(Carver, 1974, 1975; Scheier, Fenigstein,
& Buss, 1974), to letter copying (Carver
& Scheier, 1981c; Wicklund & Duval, 1971),
to the Use of the equity norm in resource
allocation (Greenberg, 1980), and beyond
(see Carver & Scheier, 198 la, f o r - a . more
thorough review). Furthermore, the stan-
dards in question have ranged from personal
attitudes (Carver, 1975; Gibbons, 1978), to
commonly internalized norms (Scheier et al.,
1974), to information contained in experi-
mental instructions (Wicklund & Duval,
1971). In all of these cases, manipulations
increasing self-directed attention resulted in
closer behavioral conformity to the standard
that was situationally salient.5

The superordinate behavioral standards
in these studies typically stood at the pro-
gram or principle level of the Powers hier-
archy. As one illustration, unprovoked sub-
jects in the Scheier et al. (1974) study
shocked women less intensely in the context
of a presumed learning experiment when
self-focus was high than when it was low,
presumably because they were adhering
more closely to a principle resembling chiv-
alry (Buss, 1966, having shown that men
deliver less shock to women than to other
men). Subjects in other studies using the
same paradigm (Carver, 1975) chose their
levels of punishment on the basis of preex-
isting opinions about whether using punish-
ment was an effective and justifiable way to
produce learning. These attitudes were re-

flected in behavior only when self-focus was
relatively high.

It is also worthy of some note that the
behavior of interest in these specific stud-
ies—aggression or punishment—was exe-
cuted in a very artificial manner, that is, by
pressing one of 10 buttons on a given trial,
to choose from among 10 intensities of shock
to deliver. This illustrates how subjects in
research display abstract qualities of behav-
ior in very concrete physical acts. As we in-
dicated earlier, the notion of a hierarchy of
control structures accounts nicely for such
a capability, whereas it seems difficult to do
so without such a hierarchy.

Expectancy

Our approach to self-regulation incorpo-
rates one additional facet that is less ob-
viously related to control theory than the
processes discussed thus far. Specifically, we
have argued that discrepancy reduction nor-
mally follows the comparison between pres-
ent state and behavioral standard but that
an impulse to withdraw or disengage from
the attempt may occur if the person's ex-
pectancy of being able to reduce the dis-
crepancy is sufficiently unfavorable. We as-
sume an expectancy-assessment process
(which may be either momentary or pro-
longed) that is separate and distinct from
the discrepancy-reduction process. It may
occur either before or during a discrepancy-
reduction attempt and presumably involves
an integration of information from several
potential sources, including a consideration

4 Though these findings are often interpreted as re-
flecting a self-attention-induced increase in "drive" (see
Duval & Wicklund, 1972), results of a recent study
(Carver & Scheier, 1981c) appear to cast doubt on the
adequacy of a drive-based analysis,

5 One important distinction among behavioral stan-
dards would seem to be between the relatively private
and personal standards that people have (e.g., their at-
titudes and moral beliefs) and standards that are evoked
by such means as acts of social comparison. The latter
would seem to be more temporary and situation-specific
than the former, though both clearly are used to guide
behavior at various times. Our position is that the two
are similar in serving as reference values for self-reg-
ulation but that they differ in terms of what superor-
dinate reference values they follow from. This issue is
discussed at length elsewhere (Carver & Scheier, 1981 a;
Scheier & Carver, 1981, in press-c).
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Figure 4. A flow-chart description of the expectancy-
assessment process and the behavioral responses that
follow when impediments are encountered in a discrep-
ancy-reduction attempt. (Adapted from Carver, 1979.)

of physical or social constraints on one's be-
havior and the depth and breadth of one's
resources (cf. Lewin, Dembo, Festinger, &
Sears, 1944).

We assume a dichotomy among people's
responses to this assessment process. In a
real sense, responses ultimately reduce to
two classes: further attempts and disengage-
ment from the attempt (see Figure 4), Peo-
ple's further attempts may well vary in in-
tensity or enthusiasm as a function of
variations in expectancy, when expectancies
are sufficiently favorable as to ensure further
attempts (cf. Miller & Bollard, 1941). Also,
the subjective probability at which further
efforts give way to resignation and disen-
gagement certainly will vary with the im-
portance of the behavioral goal. But we see
some merit in emphasizing that a sort of
"watershed" exists among responses, sepa-
rating further efforts from the abandonment
of effort.

One reason for this emphasis stems from

the fact that although expectancy constructs
have had a long history in psychology (see
Feather, 1982), rarely if ever have they been
construed as reflecting control processes. It
is easy to do so, however, provided one is
willing to assume the dichotomy outlined
above among the forms of behavior to which
they lead. Said differently, the expectancy-
assessment process can be construed (at least
in part) as constituting a binary, yes-or-no
decision: Either continue to try, or withdraw
from the attempt. Though it may not be im-
mediately obvious, the comparator of a feed-
back loop is also making such a decision:
The values being compared either are or are
not the same. This decision-making char-
acter is much more apparent in Miller et
al.'s (1960) Test-Operate-Test-Exit (TOTE)
construct, which is a sequential description
of the behavior of a feedback system. More
specifically, the "test" of the TOTE (which
constitutes the behavior of the system's com-
parator) yields a yes-or-no judgment, which
determines whether control is transferred to
"operate" or to "exit." Though there is some
disagreement as to how widely discrete and
sequential decision-making processes do oc-
cur in behavioral self-regulation (see Cooper
& Shepard, 1973; Grossberg, 1980; Powers,
1973a), we believe that something very
much like this occurs in what we are refer-
ring to as an outcome-expectancy assess-
ment. Thus, the assessment process itself can
be viewed in control-theory terms without
too much difficulty.

This watershed aspect of our model has
received empirical support in a variety of
studies. For example, chronic expectancies
of being able to cope successfully with a spe-
cific strong fear were found to interact with
self-focus in a situation in which the fear
was induced. Favorable expectancies pro-
duced enhanced efforts when self-focus was
high, and unfavorable expectancies pro-
duced early withdrawal when self-focus was
high (Carver, Blaney, & Scheier, 1979a).
Expectancies did not predict behavior, how-
ever, when self-focus was lower. In other
research, situationally manipulated expec-
tancies of being able to make up for a poor
performance interacted with self-focus in a
similar fashion to influence subjects' persis-
tence on a second task (Carver, Blaney, &
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Scheier, 1979b; Scheier & Carver, in press-
a). These effects have also been replicated
conceptually with a measure of performance
rather than of persistence (Carver & Scheier,
1982b). Finally, yet other studies have im-
plicated the interaction between unfavorable
expectancies and self-focus in the perfor-
mance impairments associated with low self-
esteem (Brockner, 1979) and test anxiety
(Carver, Peterson, Follansbee, & Scheier,
Note 5).

Social Cognition and Self-Regulation

We close this section by noting what may
be an unexpected benefit conferred by the
control-theory approach to the kinds of be-
havior outlined above. As noted earlier, re-
searchers in social cognition have adopted
concepts and research paradigms from cog-
nitive psychology, in exploring the ways in
which people acquire and organize knowl-
edge about themselves and others. This area
has been a growth industry in recent years
(see Mischel, 1979; Wyer, 1980), but there
has also arisen some criticism (and self-cri-
ticism) concerning the direction taken by its
proponents. One concern is that this area
focuses too much on "cold" cognitions and
ignores the feelings and valences that imply
a moving toward, a moving away from, or
a moving against something (e.g., Fiske,
1981; Zajonc, 1980).6 Another concern is the
possibility that in adopting ideas from cog-
nitive psychology, social and personality psy-
chologists may be simultaneously adopting
a disinterest in behavior (see Neisser, 1980;
Rogers, 1980). Such disinterest may perhaps
be understandable among cognitive psy-
chologists, but it seems out of place in a field
that is defined as focusing on human action
and interaction. In sum, we suspect that the
uneasiness with which some people view so-
cial cognition stems at least partly from the
fact that workers in that area have not
pointed out a way to get from social knowl-
edge to social behavior without doing vio-
lence to the theoretical and metatheoretical
assumptions underlying the research on so-
cial knowledge.

We suggest that the model outlined in the
preceding pages serves precisely that func-
tion. The information-processing ideas that

dominate theories in the area of social cog-
nition are entirely compatible with the ideas
of control theory. The notion that behavior
specifications are encoded with other social
knowledge, the assumption that once such
an element is activated it serves as a refer-
ence value for the superordinate level of a
hierarchy of feedback loops, which (once
engaged) match the value with behavior—
taken together, these ideas appear to offer
a way to bridge the conceptual gap between
social cognition and motivated action. A way
of conceptualizing social understanding can
thus be connected with a way of concep-
tualizing "doing" in a fashion that is inter-
nally consistent.

Two Other Applications

We now turn to two other areas of theory
and research on human behavior in which
cybernetic concepts are being used either
explicitly or by implication. Our primary in-
terest will be in noting similarities to the
ideas already discussed and indicating some
of the issues that emerge in applying the
ideas to these different areas of work.

Clinical Psychology: Cognitive Models of
Behavior Change

Several theorists in the cognitive-behav-
ioral camp of clinical psychology have re-
cently made an energetic and thoughtful
attempt to specify accurate and comprehen-
sive models of the parameters of behavior
change (e.g., Bandura, 1977; Kanfer, 1977;
Kanfer & Hagerman, 1981). We see these
efforts as important, and we agree with much
of what the theorists have said. These ac-
counts share one implicit problem, however,
that may not be obvious at first glance.
Though they derive historically from learn-
ing theory, they have moved steadily farther
and farther away from the assumptions of
the learning-theory paradigm. In order to
gain sharper predictive accuracy, these the-
orists are in effect abandoning their concep-

6 We do not discuss emotion per se in this article. But
see Leventhal (1980) and Bower and Cohen (1982) for
approaches to emotion and the experience of emotion
that appear to be compatible with our point of view.
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tual heritage. We suggest, however, that
while leaving the old heritage behind, they
are moving inexorably toward a new one.
Without having fully realized it, these the-
orists have been developing descriptions of
the processes of cybernetic control.

The most explicit statements in this area
are probably those of Kanfer (1977; Kanfer
& Hagerman, 1981) and Bandura (1977).
Both discuss the process of self-regulation
as involving self-imposition of behavioral
standards, observation of one's own actions,
and evaluation of the actions by comparing
them with the standards (see also Mischel,
1973). In addition, both discuss the impor-
tance of the person's expectancies of being
able or unable to alter behavior in the di-
rection of the standard, viewing them as crit-
ical determinants of whether the person con-
tinues to strive or gives up the attempt (cf.
Rotter, 1954). The importance of expectan-
cies in the behavior change process has also
been verified empirically (e.g., Bandura,
Adams, & Beyer, 1977; Bandura, Adams,
Hardy, & Howells, 1980).

The resemblance between these ideas and
the concepts that we have used in our own
work (described above) is striking. Our focus
has been on the moment-to-moment regu-
lation of behavior, whereas the theoretical
statements by Kanfer and Bandura have em-
phasized the longer term regulation of be-
havior change. Despite the difference in time
scales, however, the processes themselves
seem nearly identical: the existence of a ref-
erence value, the self-reflective comparison
between that value and one's present state,
and the attempt (unless countermanded by
an unfavorable expectancy) to match the one
with the other. These processes also map
directly onto the component processes of the
feedback loop introduced in Figure 1.

Other than the difference in time scales,
apparently the only major difference be-
tween our approach and these approaches
concerns reliance on a self-reinforcement
construct to account for behavior change.
We do not invoke the concept, but the social-
learning approach to behavior and behavior
change typically does. Even Kanfer, who has
long recognized the similarity between his
ideas and the cybernetic approach to self-
regulation (see Kanfer & Phillips, 1970) and

who has even adopted some of the language
of control theory (see Kanfer & Hagerman,
1981), ultimately rests his analysis on the
postulate that there is self-reinforcement for
goal attainment and self-punishment for
failure to attain goals.

This postulate, which has come to seem
like something of an afterthought, seems to
be retained in these theories at least partly
because it binds them to the learning para-
digm from which they evolved. It thus pro-
vides a sense of continuity and stability—far
from a trivial goal. But is the self-reinforce-
ment postulate really effective in that re-
gard? The answer is not clear. The concept
of self-reinforcement has always been a
fuzzy one. It is appealing when it accounts
for behavior for which there are no obvious
external reinforcers. But it is also disturbing,
because it could potentially be applied ev-
erywhere, thus obviating the need to discuss
external reinforcement at all.

This problem in turn raises more general
questions about the need to assume rewards
as the universal controls over behavior.
There are other possibilities (see Powers,
1973b). For example, informational feed-
back—knowledge of the effects of one's be-
havior—is commonly treated as a special
type of reinforcer. It could as easily be ar-
gued, however, that the information regard-
ing the outcome of one's action and the sub-
sequent guidance that it provides are what
is truly basic to self-regulation (cf. Locke,
Shaw, Saari, & Latham, 1981, especially pp.
135-136) and that we give the term rein-

forcer to events that impart such information
only because that term seems to give the
events greater substance. This argument is
certainly not new (see Adams, 1968; Annett,
1969; Brewer, 1974; Locke, Cartledge, &
Koeppel, 1968), but it is often disregarded
by psychologists with social-learning orien-
tations.

Interestingly enough, difficulties with the
reinforcement concept once prompted Ban-
dura (1976) to suggest that it may be useful
to abandon the term altogether and instead
talk simply about self-regulation. In effect,
such a change in constructs would place the-
orists such as Bandura squarely in the midst
of control theory. We have argued elsewhere
(Carver & Scheier, 198la) that the past re-
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luctance to seriously consider this step is
based in part on a misunderstanding of cy-
bernetic concepts. The time may be right to
reexamine the issue.

Before leaving this section, let us draw one
more connection between the processes of
therapeutic behavior change and control-
theory concepts. In particular, we wish to
note the relevance of the hierarchy of control
processes suggested by Powers (1973a) for
the task of conceptualizing behavior change.
It seems likely that in adult self-regulation,
reference values for behavior at low levels
of control are normally specified easily and
automatically. The behavioral qualities that
are being specified at those levels (regardless
of what the behavior is) are typically well
learned because they are component ele-
ments of a great many kinds of action. Thus,
it should be no surprise that having com-
ponent skills makes observational learning
easier because it allows persons to focus on
behavioral qualities at high levels of abstrac-
tion. Nor is it surprising that muscle coor-
dinations generalize across different do-
mains of activity.

It seems likely, however, that a good deal
of the behavioral disruption that is viewed
as neurotic or maladaptive stems from an
inability to specify reference values from the
level of system concepts (or principles) down
to—and through—the level of program con-
trol. Thus, for example, many people want
to be "fulfilled," or "likable," or "success-
ful" but have no idea what actions will move
them in the direction of those superordinate
goals. Indeed, they often do not know where
to begin in determining what concrete steps
will provide such superordinate discrepancy
reduction.

Focusing on the discrepancies between
their salient reference values and present
self-perceptions has the added consequence
of repeatedly (and painfully) reminding
these people of their inability to reduce the
discrepancies. This awareness may lead to
withdrawal or disengagement from the at-
tempt to match the higher order reference
values. Because the social environment often
does not allow a permanent disengagement,
the cycle continues: inability to attain higher
order goals, awareness of that inability, and
the negative feelings following from that

awareness (see also Carver & Scheier, in
press). All of this is further exacerbated by
the fact that continued failure causes the
expectancies of future failure to become
more stable (see Weiner, 1974), leading to
even lower likelihood of exerting sustained
efforts toward the higher order goals.

Such difficulties are very distressing, par-
ticularly when they involve central aspects
of one's life. How are they to be resolved?
It seems sensible that the process of dealing
effectively with this sort of problem would
not differ in principle from the process of
resolving other sorts of problems. That is,
the issues inherent in dealing with problems
in one's own psychological self-management
may be essentially the same issues as are
inherent in dealing with problems of an in-
tellectual sort (e.g., physics problems). Per-
haps examining research on the evolution
and use of problem-solving strategies in in-
tellectual areas can provide information that
is useful in conceptualizing the process of
successful behavior change.

A cursory examination of such research
yields two conclusions, one simple, the other
more complex. First, effective handling of
a novel problem requires that it be broken
down into concrete components, each of
which by itself is manageable. To generalize
this point to the therapy process, a useful
way for a person to approach a psychological
problem would be to analyze the abstract
complaint in terms of the concrete acts of
ineffective self-regulation that are associated
with it (indeed, that may constitute it) and
to re-specify those component acts in more
effective ways. This line of argument is con-
sistent with the reasoning underlying cog-
nitive therapies (see, e.g., Beck, 1976; Mei-
chenbaum, 1977).

The more complex conclusion stems from
the fact that recent research on intellectual
problem solving typically finds evidence of
a sort of "bootstrapping" effect (see, e.g.,
Anzai & Simon, 1979; Larkin, McDermott,
Simon, & Simon, 1980). That is, the way
in which an initial problem is approached
differs markedly from the way problems are
approached after gaining some experience
(see also related discussions of how percep-
tions are organized differently as a function
of experience; Chase & Simon, 1973; Rosch
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et al., 1976). The initial attempt involves
generating small components of behavioral
strategy. Once a component structure is in-
corporated into the behavioral stream, it
then is used as a vehicle for generating
higher order structures. Indeed, once a so-
phisticated understanding of the task has
been developed, the initial component be-
havior—which led to the development of the
more abstract behavior in the first place—
may be abandoned as less efficient than a
previously unconsidered alternative. The
long-term result of this process is that the
person is not simply capable of solving a spe-
cific problem but has learned a general ap-
proach to a class of problems. This sort of
finding also has implications for therapy. If
the bootstrapping effect generalizes to solv-
ing problems in one's own behavioral self-
management, a properly focused therapy
should induce in clients a greater ability to
analyze and resolve their problems in new
domains (cf. Belmont, 1978).

Let us add one final note, which stems
from the hierarchy of control but constitutes
quite a different point. Specifically, as dis-
cussed earlier, Powers (1973a, 1973b) pro-
posed a hierarchy of control structures in
which all levels from the superordinate on
down are functioning simultaneously. This
conceptualization suggests an interesting
conclusion: The process of specifying and
executing effective programs of action is not
just a step that enables one to attain higher
order goals. Rather, specifying and execut-
ing effective programs is precisely the pro-
cess of attaining the higher order goals.
More concretely, self-satisfaction in goal
attainment can often be expected to accrue
from the doing rather than from the having
done.

To summarize the points made in this sec-
tion, cognitively oriented theorists attempt-
ing to conceptualize the process of behavior
change have reached a degree of consensus
as to the importance of self-imposed behav-
ioral standards and the self-monitoring of
one's progress in comparison with those stan-
dards. There has also been a renewed em-
phasis on the role played by expectancies
about effective discrepancy reduction. In its
evolution, however, this approach has in-
creasingly become a theory without a meta-

theory. Cybernetics provides a metatheory
that fits well with the developing models.

Health Psychology

We now address the relatively new domain
of health psychology, where several theorists
have already begun to make explicit use of
cybernetic constructs to describe how people
attempt to keep themselves healthy. Good
health—however it is defined—constitutes
a reference value just like any other refer-
ence value. Furthermore, self-regulation with
regard to that value has all the earmarks of
self-regulation in other domains.

For example, merely checking one's tem-
perature, taking one's pulse or blood pres-
sure, or trying out the flexibility of one's
hand and fingers is an intelligible activity
only when viewed in control-theory terms
(Schwartz, 1978, 1979). That is, whatever
information is obtained by any of these ac-
tions is meaningful only when it is compared
with some reference value. Indeed, when
people do such things, it is usually for the
express purpose of determining whether
there is a discrepancy between the present
state and the "normal" state. A discrepancy
implies a state of less-than-ideal health (see
Leventhal, Meyer, & Nerenz, 1980; Lev-
enthal, Nerenz, & Straus, 1980). The result
is usually the taking of some action in an
attempt to shift reality back toward the stan-
dard of comparison (e.g., taking medication
for an elevated temperature or rubbing lin-
iment on aching fingers).

Seeking out a physician for a checkup is
conceptually the same process. The physi-
cian is able to use esoteric devices to obtain
otherwise inaccessible information about
one's present state and can prescribe a
broader range of potential behaviors to aid
in discrepancy reduction if a discrepancy is
perceived. But in all these cases people as
"health care systems" (Schwartz, 1978,
1979)—whether they use the physician as
a perceptual-behavioral adjunct or use only
the perceptual channels and behavioral op-
tions that are normally available to them—
can be seen as constituting discrepancy-re-
ducing feedback loops.

Schwartz (e.g., 1978, 1979) discussed the
use of techniques such as biofeedback in
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precisely the same terms. A biofeedback de-
vice provides one with a perceptual input
that is more accessible than is usually the
case, for whatever physiological state is
being monitored. In effect, two feedback
loops are linked hierarchically. The subject's
goal is (for example) to light a light on the
face of an apparatus. Doing this, however,
requires regulating some physiological sys-
tem with respect to some specific reference
value as well.

Earlier in the article we discussed the
mediating role of self-attention in behavioral
self-regulation. It is of some interest, then,
that attention appears to play a role in self-
regulation of health-relevant behavior as
well as the kinds of behavior addressed ear-
lier. There is, for example, evidence that lev-
els of chronic self-focus help to determine
the degree to which people take steps to
counter the stresses caused by life events
(Mullen & Suls, 1982). In addition, Schwartz
(Note 6) recently reported the finding that
self-attention—as denned by attending to
natural internal biofeedback—promotes an
increased regularity in the functioning of the
system being attended to.

The notion of a hierarchy of control has
additional implications in the field of health
psychology, most obviously in connection
with ineffective self-regulation (as was also
true in the preceding section). One straight-
forward problem stems from the fact that
certain physical disorders (e.g., hyperten-
sion) have no known symptoms. Despite this,
people with the disorder often persist in at-
tempting to ascertain their present condi-
tions by means of easily monitored (internal)
perceptual events. In effect, they define for
themselves some symptom to observe. Of
greater importance, they then proceed to
regulate their behavior on the basis of the
presence or absence of that symptom (Lev-
enthal, Meyer et al., 1980).

This tendency leads to either of two kinds
of problems. If the symptom goes away, peo-
ple may stop taking their medication, be-
lieving that their blood pressure is down
when it is not. If the symptom persists, on
the other hand, people may become despon-
dent, believing (incorrectly) that their blood
pressure is remaining elevated despite their
faithful following of the doctor's orders.

Feeling that the medication is not helping
may lead these people to discontinue it. In
either case, the long-term result is that the
person ceases taking the medication that is
actually effective in keeping blood pres-
sure low.7

This example makes two noteworthy
points. First, the case under scrutiny involves
two hierarchically ordered levels of self-reg-
ulation. The more obvious level is the mon-
itoring of a symptom and the attempt to stay
symptom free. But this attempt is occurring
in the service of a higher order goal: staying
healthy by reducing blood pressure. The per-
son in this example has developed a faulty
behavioral specification from the higher or-
der loop to the lower one. That is, the be-
havior that the higher order loop is calling
for in order to reduce blood pressure—symp-
tom monitoring—is actually irrelevant to
that goal. This disjunction is an example of
what we have referred to elsewhere as "mis-
regulation" (Carver & Scheier, 198la). In
misregulation the person is actively regulat-
ing behavior at one level, but doing so is
failing to reduce discrepancies—and may
even be enlarging them—at a higher level.8

The second point made by this example
is that the flow of self-regulation at the lower
level of control is partially dependent on the
person's expectancy of successfully match-
ing the reference value (i.e., eliminating the
symptom) by means of the behavior being
undertaken (i.e., taking medication). A per-

7 This should not necessarily be read as an endorse-
ment of medication per se. Schwartz (1978, 1979) ar-
gued persuasively that an overreliance on medication
results in an artificial regulation of the physical state,
which can have unfortunate consequences of its own.

8 Though this example makes our point concerning
hierarchical organization fairly clearly, we would also
like to draw some attention to the more general issue
here, that is, the importance of knowing how a super-
ordinate goal such as good health is defined by the per-
son and thus what strategies are specified for goal at-
tainment. Consider another illustration (suggested to us
by Karen Matthews). To one person, good health is the
absence of perceptible symptoms of disease; to a second,
it implies a state of better-than-average physical fitness,
a balanced diet, and so on. This difference has obvious
implications for behavior. Consider, for example, which
person is more likely to be systematic about taking a
prescribed medication even after symptoms are no
longer salient, or which is more likely to engage in pre-
ventive medicine.
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son who sees that continued pill taking is not
influencing the symptom that is being mon-
itored is beginning to develop an unfavorable
expectancy concerning the effectiveness of
that behavior. This can lead to disengage-
ment from the attempt to eliminate the
symptom by use of the drug (i.e., to discon-
tinuation of compliance with the prescribed
medical regimen).

To summarize the points made in this sec-
tion, the cybernetic model appears to provide
a good accounting of health-related behavior
ranging from symptom monitoring to the use
of biofeedback techniques and compliance
or noncompliance with medical regimens.
This brief discussion does not exhaust the
ways in which health psychologists are using
information-processing and control-theory
ideas (see, e.g., Leventhal, Nerenz et al.,
1980). But it does give some idea of the suc-
cess that this general approach has enjoyed
there.

Additional Questions and Directions for
the Future

We have carefully sidestepped several is-
sues in the preceding sections. We raise those
issues now to indicate some places where
there obviously is greater complexity than
we have addressed thus far, to answer some
questions that may have arisen in readers'
minds, and to suggest what we see as inter-
esting possibilities for further scrutiny.

Goals: Continuity and Change

The common stereotype of cybernetic sys-
tems holds that they either proceed toward
a preset endpoint at which the sequence ter-
minates (cf. the computer program) or func-
tion only to maintain steady states (cf. ho-
meostasis). The common inference from this
stereotype is that the control system thus
cannot be adequate as a model of human
behavior because it makes no allowance for
changing goals. We believe this image to be
fallacious and misleading, but dispelling it
introduces conceptual complexity into what
we hope has thus far been a relatively
straightforward statement.

There are two major fallacies in this image

of control processes. The first is the implicit
assumption that the reference values for con-
trol systems are always static. That this as-
sumption is erroneous is easily demonstrated
by examining the nature of the reference
values (or goals) at various levels of the hi-
erarchy proposed by Powers. Despite the
convenience of construing goals as endpoints
for behavior, the reference values assumed
in this hierarchy are not necessarily end
"states." Instead, the goals in this hierarchy
are qualities of the behavior itself. Perhaps
the clearest illustration comes from the level
that Powers (1973a) termed control of tran-
sitions. The reference value for a transition
is not the end state of a movement. Rather,
it is the process of movement. The goal of
the component system that controls behavior
at this level thus is a process goal. Though
harder to perceive intuitively, perhaps, the
same character is also inherent at other lev-
els of control. The overall goal of the "dining
out" program (seeSchank & Abelson, 1977)
is not merely to be standing outside the res-
taurant with a full stomach but rather the
negotiation of the entire program.

The second major fallacy in this image of
control processes is its failure to allow for
the fact that the present situation changes
with the passage of time and with events that
occur in the interim. Most basically, the
world continues to send "disturbances" to-
ward us as we are actively behaving and even
when we are not doing much of anything.
Some disturbances simply create deviations
from an initial reference value (which need
to be countered). Others, however, constitute
sufficiently important elements that they
change the nature of the situation, thereby
leading to different categorizations and
thereby calling up new reference values. As
an example, imagine yourself working in the
late afternoon. A colleague drops by your
office and suggests that you go have a drink.
The colleague (an environmental distur-
bance) has made salient a new reference
value.

The outcomes of one's previous actions
may also cause new reference values to be
specified, either by inducing an alteration in
one's aspirations (see, e.g., Locke et al.,
1968) or in other ways. An obvious illustra-
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tion of this point derives from the if-then
character inherent in program control. Pro-
grams inevitably lead one into a continually
branching maze of goal specifications and
thus to continually changing component
goals. For example, the outcome of a sci-
entist's data analysis may indicate whether
to begin drafting a report of the study, or
instead to begin rethinking the hypothesis
that led to the study. Indeed, some branches
of programs even bring us back to where we
started earlier in the same program. For ex-
ample, the person who is following programs
that stem from "being a scientist" repeatedly
returns to the goal "generate a hypothesis."
Thus, certain sorts of programs are virtually
never-ending processes.

The outcome of an action in a program
may determine the next component goal in
the program (i.e., the next behavior to be
done). But the outcome can also have a dif-
ferent implication for goal setting. Recall
that programs often occur in the service of
higher order goals. Typically, goal attain-
ment at the lower level means progress to-
ward a higher level goal. But sometimes the
attainment of lower order goals is noticeably
ineffective at reducing a higher order dis-
crepancy. This sort of outcome may lead a
person to synthesize new subordinate goals,
aimed at being more effective in attaining
superordinate goals (see Schank & Abel-
son's, 1977, discussion of "tactical substi-
tutions" in behavior). Something very much
like this would seem to be happening, for
example, when a person decides to leave one
career path and strike out on another.

Perhaps the greatest potential complexity
in the process of changing reference values,
however, derives from the fact that many
goals are time dependent. This point is most
obvious with regard to biological goals (cf.
Collier & Rovee-Collier, in press), but it is
not limited to them. A young child does not
just want the toy but wants it right now. As
another example, consider the evolution of
the career of an academic psychologist. The
novice may have as an initial professional
goal the publication of an article. A couple
of years later, the salient reference value will
be the publication of a reasonable body of
work over the cumulative period subject to

tenure review. Yet later, the standard of
comparison will be a level of productivity
(both present and accumulated) that is com-
mensurate with the middle stage of the per-
son's career. The goals keep changing as
time slips by, and many of the goals them-
selves represent integrations over time spans.

The notion of time-dependent goals raises
other interesting issues. We indicated earlier
that expectancy assessments are important
in self-regulation. Such judgments typically
entail the processing of information about
such things as one's resources and the nature
of the constraints on one's behavior. Some
of these variables implicitly involve temporal
considerations. Thus, just as goals can be
conceptualized as being time dependent, so
can expectancy judgments. That is, the ex-
pectancy can easily be a subjective proba-
bility of goal attainment within a particular
span of time.

The assessment process is time dependent
in a second respect as well. The assessment
can be aimed at determining the long-term
likelihood of attaining an overall goal or the
short-term likelihood of attaining a compo-
nent goal. It seems inevitable that which of
these is taken as the focus of the expectancy-
assessment process will influence the favor-
ability of the person's expectation and the
nature of the subsequent behavior (see Carver
& Scheier, 1981a, pp. 195-196).

The results of several recent studies sup-
port this general conclusion but point once
again to the need for greater elaboration. In
the main, these studies have focused on the
effects of variations in goal monitoring in
remedial programs for academic and study
skills. Some of this research has found that
focusing on short-term goals ultimately pro-
duces better outcomes than does focusing on
long-term goals (Bandura & Schunk, 1981;
see also Bandura & Simon, 1977). Other
studies, however, have found that working
with moderately distant goals is more effec-
tive than working with very-short-term goals
(Kirschenbaum, Humphrey, & Malett, 1981;
Kirschenbaum, Tomarken, & Ordman,
1982). Despite many differences among the
studies (e.g., Bandura & Schunk, 1981, used
a younger subject population than did the
others), it seems not unreasonable to con-
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elude from them as a group that for any
given self-regulatory activity among any
given population, there is an optimal range
of goal specificity.9 If the goal value chosen
for self-regulation is too distant or general,
the result may be unfavorable expectancies
of attaining it, as progress is seen to be very
slow and limited. If the chosen goal is too
limited or specific, its attainment may be in
itself a reminder of how incremental the
progress actually is. Furthermore, failure at
a limited goal may lead the person to have
unfavorable expectancies for eventual suc-
cess overall. This issue obviously warrants
further attention.

Interest in this question has also arisen in
other areas. Leventhal and his colleagues,
for example, are now exploring its implica-
tions for health psychology. To restate the
basic thesis, it is important to know whether
persons are self-regulating with regard to a
long-term goal (e.g., recovering from an ill-
ness) or self-regulating with regard to a
short-term goal (e.g., doing today the spe-
cific behavior that is on the therapy agenda
for today). It seems likely in this case that
focusing on the short-term goal will lead less
often to discouragement than will focusing
on the long-term goal because discrepancy
reduction is easier to perceive with regard
to the short-term goal (provided the behavior
in question is relatively easy to accomplish).
Less discouragement may mean more com-
pliance with a discomforting medical regi-
men, and this in turn should enhance the
likelihood of successfully attaining the long-
term goal.

Conflicting Goals

Thus far we have ignored the possibility
that a given situation can be associated in
memory with more than a single behavioral
specification. But such a possibility clearly
exists. There are two aspects of this issue.
Perhaps the more straightforward is that two
different actions may be associated in mem-
ory with a situational cue at a single level
of abstraction. How, then, does the person
behave when encountering this cue? One
possibility is that only one of the available
behavioral elements will be accessed from
memory at a given time. Another possibility

is that the behaviors may be set into a queue
and executed in order of priority (see Simon,
1967). Indeed, as noted in an earlier ex-
ample, if the behaviors are perfectly com-
patible (e.g., driving to a friend's house and
not entering a dangerous area), they can be
performed simultaneously. If the behaviors
are in conflict, however, an attempt to per-
form them simultaneously will lead either
to stifled action, or to erratic behavior, as
the person shifts back and forth from one
to the other (cf. Miller & Dollard, 1941).

The second aspect of this issue stems from
the possibility that different behaviors are
associated with attributes of a stimulus or
setting at two different levels of abstraction.
A piece of art work, for example, may have
one meaning when viewed purely as a com-
position with interesting line and color. It
may elicit positive affect and the behavioral
standard of approaching and praising it. If
the same work of art happens to represent
a fascist political statement, however, rec-
ognition at this higher level of abstraction
may evoke quite different responses: revul-
sion and the behavioral standard of decrying
the aims underlying the work. Our assump-
tion is that the level of abstraction at which
the person attends to the stimulus (i.e., the
level appropriate to the functionally super-
ordinate level of control) will be the level at
which a behavioral prescription will be
evoked.

The Individual and Social Interaction

Throughout this article we have empha-
sized behavioral self-regulation within the
individual. At several points, however, our
discussion has brushed up against broader
concerns, such as the concept of social roles
(see, e.g., Biddle & Thomas, 1966; Sarbin,
1954; Sarbin & Allen, 1968). Roles repre-
sent a major class of organized knowledge
structures, tied in large measure to social
definitions of situations and incorporating
behavioral prescriptions and proscriptions.

9 There is an interesting parallel between this point
and the argument made by Rosch et al. (1976) that the
most useful level of construing objects for most purposes
is an intermediate one—not so fine-grained that the
object's overall character is lost and not so general that
important attributes of the object are obscured.
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Roles thus fit easily into the general frame-
work under discussion. There is, however, a
difference between the schema constituting
a role and schemas as we addressed them
earlier. Specifically, the existence of one role
typically implies the existence of a comple-
mentary role. The two roles thus have a be-
havioral interdependence that we have largely
ignored.

Indeed, a closer look at social behavior
more generally reveals that, whether role
based or not, people's interactions typically
are events of greater complexity than we
have addressed here. The behavior of one
person influences the behavioral options of
another in ways that are not random; the
two persons are mutually guiding each oth-
ers' actions. As people interact in larger
groups, still different forces may come into
play. "Group regulation" (see Wegner, 1981)
involves not just individuals but also the
larger collective as an entity.

We wish to make three points with regard
to these broader cases. The simplest is the
argument that self-regulation on the part of
individuals in groups does not differ in prin-
ciple from self-regulation as discussed ear-
lier. Our assumption is that self-regulation
in this case simply proceeds with regard to
the group as a system concept rather than
to the self-image. What makes one or the
other of these salient for self-regulation at
a given time is not entirely clear, though the
distinction made previously between private
and public aspects of the self may have im-
plications here (see, e.g., Buss, 1980; Carver
& Scheier, 1981a; Fenigstein, Scheier, &
Buss, 1975; Scheier & Carver, 1981, in
press-c).

The second point concerns the mutual in-
terdependence that characterizes much of
social interaction. Though such events are
more complex than considered in the present
article, we see them as amenable to analysis
in control-theoretic terms. Indeed, a recent
article by Darley and Fazio (1980) can be
viewed as making precisely this case. Those
authors discuss the interaction process in
terms of (a) one person categorizing the
other, thereby choosing a particular behav-
ior, and (b) the second person interpreting
the meaning of that behavior, thereby choos-
ing a response. The cycle then repeats. Both

persons may have their own overriding goals
in the interaction, and each may use the be-
havior of the other as a partial guide in
choosing a response while still attempting to
attain the overall goal. Thus, the behavior
of each interactant can be seen as reflecting
a feedback system. The Darley and Fazio
article focused specifically on the processes
of interaction that underlie self-fulfilling
prophecies. But their position is easily gen-
eralized to social interaction patterns more
broadly.

Finally, it is arguable (though our position
here is clearly speculative) that interaction
between and among persons constitutes an
important (perhaps the critical) contributor
to the tendency toward increased organiza-
tion and abstraction of goal systems—a ten-
dency that we alluded to earlier. This idea
is, of course, not new to us. A great many
theorists over the years have held that the
self comes to be known, or is even created,
through interaction with others (e.g., Cooley,
1902; Mead, 1934). Others have held that
self and context come to be known as distinct
from each other simultaneously (see Flavell,
1963; Piaget, 1928). Perhaps the necessity
of confronting the patterned influences ex-
erted on us by other people ultimately in-
duces both a sense of our own uniqueness
and a sense of society, thus contributing to
the emergence of the superordinate refer-
ence values that Powers termed system con-
cepts.

Conclusion

We have attempted to indicate here how
the principles of cybernetics are of value to
three rather separate areas of human psy-
chology. In each of these areas of research
and thought, control theory seems to be a
useful tool in the conceptualization and anal-
ysis of human behavior. In each case that
was addressed, the application of such ideas
is relatively recent. But in each case there
also is a remarkable fit between research
findings (and the specific theories with which
they are associated) and the feedback model
with which we began. When combined across
the three cases we have examined, there is
a good deal of integrative promise. Given
this promise, we suggest that it is time for



132 CHARLES S. CARVER AND MICHAEL F. SCHEIER

more of us to take a closer look at the con-
cepts of control theory.
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