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Abstract: Metacognition is seen as the reflective part of a teaching session. If practised at all, it is usually in 

the final section of a lesson, where children are asked to reflect on what they have learned; to verbalise how 

they solved the problem; to evaluate how difficult or easy they found the work and to think about how they might 

tackle such a problem in the future. The time constraints of the curriculum can mean that it is particularly 

difficult to fi t this reflective element into a lesson. Furthermore, children are often reluctant to engage in 

meaningful reflection when the playground beckons. Metacognitive regulation is the monitoring of one’s 

cognition and includes planning activities, awareness of comprehension and task performance, and evaluation 

of the efficacy of monitoring processes and strategies. Recent research suggests that young children are capable 

of rudimentary forms of metacognitive thought, particularly after the age of 3. Although individual 

developmental models vary, most postulate massive improvements in metacognition during the first 6 years of 

life. Metacognition also improves with appropriate instruction, with empirical evidence supporting the notion 

that students can be taught to reflect on their own thinking. Assessment of metacognition is challenging for a 

number of reasons: (a) metacognition is a complex construct; (b) it is not directly observable; (c) it may be 

confounded with both verbal ability and working memory capacity; and (d) existing measures tend to be narrow 

in focus and decontextualized from in- school learning. Recommendations for teaching and assessing 

metacognition are made. 

 

I. INTRODUCTION 
Metacognition is defined most simply as “thinking about thinking.” Metacognition consists of Two   

components: knowledge and regulation. Metacognitive knowledge includes knowledge About    oneself as a 

learner and the factors that might impact performance, knowledge about strategies, and knowledge about when 

and why to use strategies. Metacognition is associated with planning, monitoring, evaluating and repairing 

performance Designers of eLearning systems can improve the quality of their environments by explicitly 

structuring the visual and interactive display of learning contexts to facilitate metacognition. Typically, page 

layout, navigational appearance, visual and interactivity designs are not viewed as major factors in 

metacognition.  This is because metacognition tends to be interpreted as a process in the head, rather than an 

interactive one.  It is argued here, that cognition and metacognition are part of a continuum and that both are 

highly interactive.  The tenets of this view are explained by reviewing some of the core assumptions of the 

situated and distribute approach to cognition and then further elaborated by exploring the notions of active 

vision, visual complexity, affordance landscape and cue structure.   The way visual cues are structured and the 

way interaction is designed can make an important difference in the ease and effectiveness of cognition and 

metacognition.  Documents that make effective use of markers such as headings, callouts, and italics can 

improve students’ ability to comprehend documents and ‘plan’ the way they review and process content.  

Interaction can be designed to improve ‘the proximal zone of planning’ – the look ahead and apprehension of 

what is nearby in activity space that facilitates decisions. This final concept is elaborated in a discussion of how 

e-newspapers combine effective visual and interactive design to enhance user control over their reading 

experience. 

Meaning of Metacognition 

Metacognition is defined as thinking about one’s thoughts (Harris & Hodges, 1995); in other words, it 

is a cognitive process where one is aware of his or her own thinking. As you are reading this chapter, you may 

be thinking to yourself,  

Definition of Metacognition  

John Flavell originally coined the term metacognition in the late 1970s to mean “cognition about 

cognitive phenomena,” or more simply “thinking about thinking” (Flavell, 1979, p. 906). Subsequent 

development and use of the term have remained relatively faithful to this original meaning. For example, 

researchers working in the field of cognitive psychology have offered the following definitions:  
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“The knowledge and control children have over their own thinking and learning activities” (Cross & 

Paris, 1988, p. 131)  

“Awareness of one’s own thinking, awareness of the content of one’s conceptions, an active 

monitoring of one’s cognitive processes, an attempt to regulate one’s cognitive processes in relationship to 

further learning, and an application of a set of heuristics as an effective device for helping people organize their 

methods of attack on problems in general” (Hennessey, 1999, p. 3)  

“Awareness and management of one’s own thought” (Kuhn & Dean, 2004, p. 270)  

“The monitoring and control of thought” (Martinez, 2006, p. 696) 

Important of metacognition to teaching and literacy learning 

You might also be thinking about what you know—or do not know—about metacognition and 

considering whether the concepts in this book will be difficult to understand, let alone implement in the 

classroom. However, the fact that you are thinking about this book, your level of understanding, and how to 

utilize the assessment resources to increase reading ability with your students is metacognitive thinking. You are 

making an evaluation of the book while at the same time activating your prior knowledge. You are also asking 

yourself questions. Is this book for me? How will this book help my students? How will I use metacognitive 

assessments with my students to understand their literacy levels? When you ask yourself these questions you are 

illustrating metacognition as you think about your own thinking. As an educator, you likely already have an 

advanced level of metacognitive thinking by virtue of teacher education and training in reflective analysis. Your 

professional development resources have challenged you to think about your instruction in a way that improves 

student learning. However, it is not only important for teachers to be metacognitive 

thinkers, it is also important for students to think metacognitive.  

I expect broad agreement that visual design is more than an aesthetic choice in the design of learning 

environments and that it can have an impact on learning outcomes.   It effects the usability, simplicity and 

clarity of content.   It also effects the way users conceive of interactive possibilities.  Since usability is known to 

be an important factor in how deeply, how easily, and how successfully a user moves through the content of an 

environment, the more usable a learning environment is the more successful it will likely be.   

 Metacognition concepts 

concept Description 

Metacognitive knowledge about 

persons 

 

Includes a person’s beliefs about intra-individual differences, inter-

individual differences, and universals of cognition 

 

Metacognitive knowledge about 

tasks 

he information available to apply to a cognitive activity and an 

individual’s knowledge about the task demands of a given situation 

 

Metacognitive knowledge 

about strategies 

Awareness of and beliefs about available strategies 

Level of conscious awareness of 

metacognitive  

knowledge 

Retrieval and construction of metacognitive knowledge can be either 

conscious or unconscious 

Limits of metacognitive 

knowledge 

Can be accurate or inaccurate, may not be activated when needed, may 

not have much influence when it is activated, and may not have a 

beneficial effect when it is influential 

Duration of metacognitive 

experiences 

Can be momentary or lengthy, as when we are consciously grappling 

with a challenging problem 

Occurrence of metacognitive 

experiences 

 

Most likely to occur when one is engaged in intentional, reflective 

intellectual activities such as problem-solving 

And learning 

Effects of metacognitive 

experiences 

Can lead one to establish new goals and to revise or abandon old ones, 

can cause one to add to one’s existing metacognitive knowledge base, 

and can activate strategies that would otherwise have remained 

inactivated 

Memory-monitoring, self-

regulation, meta-reasoning,  

consciousness/awareness, and auto 

consciousness /self-awareness 

 

Other terms for metacognition 

Transfer Using a metacognitive skill learned in one context to solve a problem in 

another context. 

Cognition A general term for thinking, sometimes distinguished from 
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metacognition, which is thinking about thinking. 

Ill-structured problems ll-structured problems are open-ended, with unclear goals, multiple 

solutions, and no “right” answers—like many of the problems we face in 

the workplace 

Double loop learning Learning how the way one defines and solves problems can be a source 

of problems (Argyris, 1991). 

A few studies have attempted to measure metacognition in a way that is more connected   to in-school 

learning. For example, Hennessey (1999) studied metacognition in the context of school science. Students 

working in collaborative groups were taught to represent their science conceptions graphically, and were 

expected to be able to perform the following skills: 

Consider the reasoning used to support their beliefs  

Look for consistency among their views  

Explore the implications of their views over a wide range of activities while looking for commonalities  

Explore abstract concepts, propositions, or theories by constructing physical representations of their views  

Distinguish between plausible, intelligible, and fruitful (grades 4-6) or distinguish between understanding an 

idea and believing it to be true (grades 1-3)  

Explicitly talk about the status of their conceptions (grades 4-6)  

Explicitly refer to their own thinking or learning 

 
EPISODE  MONITORING REGULATION 

READING: Read problem statement  

UNDERSTANDING 

Identity task specific knowledge 

Paraphrase problem statement 

Recall similar problem 

Assess knowledge  

 

 

& assess 

Identify new 

information 

reinterpret 

problem 
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Identity important information 

Represent information 

Note given & goal 

understanding  

ANALYSIS 

Select appropriate perspective& reformulate 

problem in these items 

Introduce appropriate principles and 

mechanisms 

Seek relationship between given and goals 

Assess 

appropriateness of 

strategy 

Change of 

strategy 

EXPLORATION:  

search for relevant information 

Lack of 

progress 

Assess progress 

towards the goal 

 

PLANNING:  identity solution steps and 

strategies for combining them 

 

IMPLEMENTATION:  coherent, well 

structured, follows from plan 

Error 

direction 

Assess execution of 

strategy  

Correct 

calculations 

error 

VERIFICATION:  

Check calculations 

Check solution statistic problem connections 

Check sense of solutions 

Evaluate solution process 

Anomalies 

result 

Asses result for 

accuracy and sense 

 

 

II. CLASSICAL TOOLS FOR IMPROVING METACOGNITION 
To see just how much of metacognition is concerned with external structures let us turn now to some of 

the ways metacognition is taught and engendered in school.  As will be evident, the rhetoric about 

metacognition is that it is an internal process, but in practice it is taught as an external and interactive process.  

Of the many forms of metacognition which teachers want their students to practice, I shall briefly discuss just 

two:  metacognition that improves comprehension and metacognition that improves time management.     To 

begin, let us assume that the primary objective of teaching metacognitive skills to students is to provide them 

with a bundle of strategies that will make them more active information processors, students who monitor and 

control their learning activities, making local adaptations as required to ensure attaining key learning objectives.   

In comprehension this may mean teaching students that during reading or immediately after reading a passage 

they should:  

Try to summarize the passage,   

Paraphrase key ideas,   

Try to imagine the situation,   

Analyse what the ideas mean.    

Sometimes it means recommending that during reading students should:  

Take notes,   

Highlight,   

Underline key points,   

Make diagrams   

Annotate the material in some other way.   

All these activities seem well designed to force deeper processing.  Because they are constructive, they 

require the student to generate a more personal understanding of material, most often by externalizing that 

understanding in a product, such as a note, mark, oral comment, or new representation.     This drives semantic 

processing deeper and forces better comprehension – clearly a good idea.  Constructive efforts are almost 

always conscious and deliberate. 

 

III. CONCLUSION 
Metacognition is a complex construct, not directly observable, it may be confounded with both verbal 

ability and working memory capacity, and existing measures tend to be narrow in focus and decontextualized 

from in- school learning. Understanding trough metacognition awareness students should follows reliable steps 

for better personality in learning process. All key points of metacognition help to develop their psychological 

skills in the academic achievements. I expect broad agreement that visual design is more than an aesthetic 

choice in the design of learning environments and that it can have an impact on learning outcomes.   It effects 

the usability, simplicity and clarity of content.   It also effects the way users conceive of interactive possibilities. 
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