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I. Introduction 

Although there has been excellent research by many investigators on 
the topic of metamemory, here we will focus on our own research pro- 
gram. This article will begin with a description of a theoretical framework 
that has evolved out of metamemory research, followed by a few remarks 
about our methodology, and will end with a review of our previously un- 
published findings. (Our published findings will not be systematically re- 
viewed here; instead, they will be mentioned only when necessary for 
continuity .) 

11. A Theoretical Framework for Metamemory 

Our analysis of metacognition is based on three abstract principles that 
have been individually used in isolation by other authors: 

Principle 1 :  The cognitive processes are split into two or more spec$- 
cally interrelated levels. Figure 1 shows the basic structure, which con- 
tains two interrelated levels that we call the meta-level and the object- 
level, following the usage of those terms by the mathematician Hilbert 
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Fig. 1. Upper panel shows a theoretical mechanism consisting of two structures (meta- 
level and object-level) and two relations in terms of the direction of the flow of information 
between the two levels (notice the asymmetric aspect of each relation). Lower panel shows 
( I )  a nonhorneostatic mechanism without any feedback, (2) a spylike mechanism that has 
information about the system but no control (e.g., a time traveller who isn't allowed to 
affect history), and (3) a mechanism with a symmetric relation, such that neither component 
is rneta-level with regard to the other (e.g., two department chairmen discussing their re- 
spective departments). 

(1927; i.e., "metamathematics") and by the philosopher Carnap (1934; 
i.e., "metalanguage"). Generalizations to more than two levels can be 
developed, but we have no need to do so for this article. 

Principle 2:  The meta-level contains a dynamic model ( e .g . ,  a mental 
simulation) of the object-level. Conant and Ashby (1970) gave a demon- 
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stration for the necessity of such an assumption if the system is to control 
a dynamic process so as to change from a given state to some other goal 
state. 

Principle 3: There are two dominance relations, called "control" and 
I '  monitoring," which are defined in terms of the direction of the flow of 
information between the meta-level and the object-level. This distinction 
in the direction of flow of information is analogous to that in a telephone 
handset, as discussed next. 

1. Control 

The basic notion underlying control-analogous to speaking into a tele- 
phone handset-is that the meta-level modifies the object-level. In partic- 
ular, the information flowing from the meta-level to the object-level either 
changes the state of the object-level process or changes the object-level 
process itself. This produces some kind of action at the object-level, 
which could be (1) to initiate an action, (2) to continue an action (not 
necessarily the same as what had been occurring because time has passed 
and the total progress has changed, e.g., a game player missing an easy 
shot as the pressure increases after a long series of successful shots), or 
(3) to terminate an action. However, because control per se does not yield 
any information from the object-level, a monitoring component is needed 
that is logically (even if not always psychologically) independent of the 
control component. 

2 .  Monitoring 

The basic notion underlying monitoring-analogous to listening to the 
telephone handset-is that the meta-level is informed by the object-level. 
This changes the state of the meta-level's model of the situation, including 
"no change in state" (except perhaps for a notation of the time of entry, 
because the rate of progress may be expected to change as time passes, 
e.g., positively accelerated or  negatively accelerated returns). However, 
the opposite does not occur, i.e., the object-level has no model of the 
meta-level. The main methodological tool for generating data about meta- 
cognitive monitoring consists of the person's subjective reports about his 
or her introspections. 

3.  Role of Subjective Reports about Introspection for Inferences about 
Monitoring 

During the past decade or so, subjective reports about introspection 
have been resurrected in a form that circumvents the serious flaws in the 
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older version used by turn-of-the-century psychologists. Methodological 
rigor is increased when people are construed as imperfect measuring de- 
vices of their own internal processes and when the assumption that intro- 
spection yields a veridical picture of the person's internal processes is not 
made. This distinction in our use of subjective reports is critical and can 
be highlighted by noticing an analogy between the use of introspection 
and the use of a telescope. One use of a telescope (e.g.. by early astrono- 
mers and analogous to the early use of introspection) is to assume that it 
yields a perfectly valid view of whatever is being observed. However, 
another use (e.g., by someone in the field of optics who studies tele- 
scopes) is to examine a telescope in an attempt to characterize both its 
valid output and its distortions. Analogously, introspection can be exam- 
ined as a type of behavior so as to characterize both its correlations with 
some objective behavior (e.g., likelihood of being correct on a subsequent 
test) and its distortions. 

Thus we try to recognize and avoid the potential shortcomings of intro- 
spection (e.g., Nisbett & Wilson, 1977) while capitalizing on its strengths 
(e.g., Ericsson & Simon, 1980, 1984). We view introspective reports as 
data to be explained, in contrast to the Structuralists' view of introspec- 
tive reports as descriptions of internal processes; i.e., we regard intro- 
spection not as a conduit to the mind but rather as a source of data to be 
accounted for by postulated internal processes. 

Although previous writers such as Nisbett and Wilson (1977) have un- 
derscored the possibility of distortions in introspective monitoring, they 
have not emphasized its potential role-even with its distortions-of af- 
fecting control processes. A system that monitors itselJ'(even imperfectly) 
may use its own introspections as  input t o  alter the system's behavior. 
One of our primary assumptions is that in spite of its imperfect validity 
and in spite of its being regarded by some researchers as only an isolated 
topic of curiosity, introspection is a critical component in the total mem- 
ory system. In attempting to understand that system, we examine the 
person's introspections so as to have some idea about the input that the 
person is using. 

The person's reported monitoring may, on the one hand, miss some 
aspects of the input and may, on the other hand, add other aspects that 
are not actually present. Indeed, one of our goals is to characterize both 
the accuracy and the distortions that are present in people's introspec- 
tions. This is analogous to one traditional view of perception, where what 
is perceived is different from what is sensed (i.e., perception conceptual- 
ized as sensation plus inference), except that what is analogous to the 
objects being sensed is here the object-level memory processes. 




























































































