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ABSTRACT

Metacognition is one of the buzz words in educational
psychology, but it is not always clear what is meant by metacognition.
Metacognition refers to higher order thinking that involves active control
over the cognitive processes engaged in learning. Because metacognition plays
a critical role in successful learning, it is important to study
metacognitive activity and development to determine how students can be
taught to apply their cognitive resources through metacognitive control. The
term "metacognition" is most often associated with John Flavell (1979), who
proposed that metacognition consists of both metacognitive knowledge and
metacognitive experiences or regulation. Flavell further divides
metacognitive knowledge into knowledge of person variables, task variables,
and strategy variables. Most definitions of metacognition include both
knowledge and strategy components. Most individuals of normal intelligence
engage in metacognitive regulation when confronted with an effortful
cognitive task, but some are more metacognitive than others. The most
effective approaches to metacognitive instruction involve providing the
learner with both knowledge of cognitive processes and strategies and
experience or practice in using both cognitive and metacognitive strategies.
The study of metacognition has important implications for instructional
intervention. (Contains 16 references.) (SLD)
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"Metacognition" is one of the latest buzz words in educational psychology, but what exactly is
metacognition? The length and abstract nature of the word makes it sound intimidating, yet its
not as daunting a concept as it might seem. We engage in metacognitive activities everyday.
Metacognition enables us to be successful learners, and has been associated with intelligence
(e.g., Borkowski, Carr, & Pressley, 1987; Sternberg, 1984, 1986a, 1986b). Metacognition refers
to higher order thinking which involves active control over the cognitive processes engaged in
learning. Activities such as planning how to approach a given learning task, monitoring
comprehension, and evaluating progress toward the completion of a task are metacognitive in
nature. Because metacognition plays a critical role in successful learning, it is important to study
metacognitive activity and development to determine how students can be taught to better apply
their cognitive resources through metacognitive control.

"Metacognition" is often simply defined as "thinking about thinking." In actuality, defining
metacognition is not that simple. Although the term has been part of the vocabulary of
educational psychologists for the last couple of decades, and the concept for as long as humans
have been able to reflect on their cognitive experiences, there is much debate over exactly what
metacognition is. One reason for this confusion is the fact that there are several terms currently
used to describe the same basic phenomenon (e.g., self-regulation, executive control), or an
aspect of that phenomenon (e.g., meta-memory), and these terms are often used interchangeably
in the literature. While there are some distinctions between definitions (see Van Zile-Tamsen,
1994, 1996 for a full discussion), all emphasize the role of executive processes in the overseeing
and regulation of cognitive processes.
The term "metacognition" is most often associated with John Flavell, (1979). According to
Flavell (1979, 1987), metacognition consists of both metacognitive knowledge and
metacognitive experiences or regulation. Metacognitive knowledge refers to acquired
knowledge about cognitive processes, knowledge that can be used to control cognitive
processes. Flavell further divides metacognitive knowledge into three categories: knowledge of
person variables, task variables and strategy variables.

Metacognitive Knowledge
Stated very briefly, knowledge of person variables refers to general knowledge about how
human beings learn and process information, as well as individual knowledge of one's own
learning processes. For example, you may be aware that your study session will be more
productive if you work in the quiet library rather than at home where there are many
distractions. Knowledge of task variables include knowledge about the nature of the task as well
as the type of processing demands that it will place upon the individual. For example, you may
be aware that it will take more time for you to read and comprehend a science text than it would
for you to read and comprehend a novel.
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Finally, knowledge about strategy variables include knowledge about both cognitive and
metacognitive strategies, as well as conditional knowledge about when and where it is
appropriate to use such strategies.

Metacognitive Regulation
Metacognitive experiences involve the use of metacognitive strategies or metacognitive
regulation (Brown, 1987). Metacognitive strategies are sequential processes that one uses to
control cognitive activities, and to ensure that a cognitive goal (e.g., understanding a text) has
been met. These processes help to regulate and oversee learning, and consist of planning and
monitoring cognitive activities, as well as checking the outcomes of those activities.
For example, after reading a paragraph in a text a learner may question herself about the
concepts discussed in the paragraph. Her cognitive goal is to understand the text.
Self-questioning is a common metacognitive comprehension monitoring strategy. If she finds
that she cannot answer her own questions, or that she does not understand the material
discussed, she must then determine what needs to be done to ensure that she meets the cognitive
goal of understanding the text. She may decide to go back and re-read the paragraph with the
goal of being able to answer the questions she had generated. If, after re-reading through the text
she can now answer the questions, she may determine that she understands the material. Thus,
the metacognitive strategy of self-questioning is used to ensure that the cognitive goal of
comprehension is met.

Cognitive vs. Metacognitive Strategies
Most definitions of metacognition include both knowledge and strategy components; however,
there are a number of problems associated with using such definitions. One major issue involves
separating what is cognitive from what is metacognitive. What is the difference between a
cognitive and a metacognitive strategy?
Can declarative knowledge be metacognitive in nature? For example, is the knowledge that you
have difficulty understanding principles from bio-chemistry cognitive or metacognitive
knowledge? Flavell himself acknowledges that metacognitive knowledge may not be different
from cognitive knowledge (Flavell, 1979). The distinction lies in how the information is used.

Recall that metacognition is referred to as "thinking about thinking" and involves overseeing
whether a cognitive goal has been met. This should be the defining criterion for determining
what is metacognitive. Cognitive strategies are used to help an individual achieve a particular
goal (e.g., understanding a text) while metacognitive strategies are used to ensure that the goal
has been reached (e.g., quizzing oneself to evaluate one's understanding of that text).
Metacognitive experiences usually precede or follow a cognitive activity. They often occur
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when cognitions fail, such as the recognition that one did not understand what one just read.
Such an impasse is believed to activate metacognitive processes as the learner attempts to
rectify the situation (Roberts & Erdos, 1993).
Metacognitive and cognitive strategies may overlap in that the same strategy, such as
questioning, could be regarded as either a cognitive or a metacognitive strategy depending on
what the purpose for using that strategy may be. For example, you may use a self-questioning
strategy while reading as a means of obtaining knowledge (cognitive), or as a way of monitoring
what you have read (metacognitive). Because cognitive and metacognitive strategies are closely
intertwined and dependent upon each other, any attempt to examine one without acknowledging
the other would not provide an adequate picture.
Knowledge is considered to be metacognitive if it is actively used in a strategic manner to
ensure that a goal is met. For example, a student may use knowledge in planning how to
approach a math exam: "I know that I (person variable) have difficulty with word problems
(task variable), so I will answer the computational problems first and save the word problems
for last (strategy variable)." Simply possessing knowledge about one's cognitive strengths or
weaknesses and the nature of the task without actively utilizing this information to oversee
learning is not metacognitive.

Metacognition and Intelligence
Metacognition, or the ability to control one's cognitive processes (self-regulation) has been
linked to intelligence (Borkowski et al., 1987; Brown, 1987; Sternberg, 1984, 1986a, 1986b).
Sternberg refers to these executive processes as "metacomponents" in his triarchic theory of
intelligence (Sternberg, 1984, 1986a, 1986b). Metacomponents are executive processes that
control other cognitive components as well as receive feedback from these components.
According to Sternberg, metacomponents are responsible for "figuring out how to do a
particular task or set of tasks, and then making sure that the task or set of tasks are done
correctly" (Sternberg, 1986b, p. 24). These executive processes involve planning, evaluating and
monitoring problem-solving activities. Sternberg maintains that the ability to appropriately
allocate cognitive resources, such as deciding how and when a given task should be
accomplished, is central to intelligence.

Metacognition and Cognitive Strategy Instruction
Although most individuals of normal intelligence engage in metacognitive regulation when
confronted with an effortful cognitive task, some are more metacognitive than others. Those
with greater metacognitive abilities tend to be more successful in their cognitive endeavors. The
good news is that individuals can learn how to better regulate their cognitive activities. Most
often, metacognitive instruction occurs within Cognitive Strategy Instruction programs.
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Cognitive Strategy Instruction (CSI) is an instructional approach which emphasizes the
development of thinking skills and processes as a means to enhance learning. The objective of
CSI is to enable all students to become more strategic, self-reliant, flexible, and productive in
their learning endeavors (Scheid, 1993). CSI is based on the assumption that there are
identifiable cognitive strategies, previously believed to be utilized by only the best and the
brightest students, which can be taught to most students (Halpern, 1996). Use of these strategies
have been associated with successful learning (Borkowski, Can, & Pressley, 1987; Garner,
1990).

Metacognition enables students to benefit from instruction (Can, Kurtz, Schneider, Turner &
Borkowski, 1989; Van Zile-Tamsen, 1996) and influences the use and maintenance of cognitive
strategies. While there are several approaches to metacognitive instruction, the most effective
involve providing the learner with both knowledge of cognitive processes and strategies (to be
used as metacognitive knowledge), and experience or practice in using both cognitive and
metacognitive strategies and evaluating the outcomes of their efforts (develops metacognitive
regulation). Simply providing knowledge without experience or vice versa does not seem to be
sufficient for the development of metacognitive control (Livingston, 1996).
The study of metacognition has provided educational psychologists with insight about the
cognitive processes involved in learning and what differentiates successful students from their
less successful peers. It also holds several implications for instructional interventions, such as
teaching students how to be more aware of their learning processes and products as well as how
to regulate those processes for more effective learning.
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