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Metacognition 



Definition of Metacognition 

‘‘Metacognition’ refers to one’s knowledge 
concerning one’s own cognitive processes and 
products or anything related to them... 
metacognition refers, among other things, to the 
active monitoring and consequent regulation and 
orchestration of these processes in relation to the 
cognitive objects on which they bear, usually in 
the service of some concrete goal or objective.’ 

(Flavell, 1976, p.232) 
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Definition of Metacognition 

‘Metacognition, or ‘thinking about thinking’, 
refers to the awareness of, and the ability to 
control one’s thinking processes. In particular the 
selection and use of problem-solving strategies. It 
includes monitoring of one’s own thinking, and 
self-regulation of learning.’  

(MOE, 2012, p.19) 
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‘To develop metacognitive awareness and 
strategies, and know when and how to use the 
strategies, students should have opportunities to 
solve non-routine and open-ended problems, to 
discuss their solutions, to think aloud and reflect 
on what they are doing, and to keep track of how 
things are going and make changes when 
necessary.’ 

(MOE, 2012, p.19) 



The following activities may be used to develop the 
metacognitive awareness of students and to enrich their 
metacognitive experience: 

 Expose students to general problem solving skills, 
thinking skills and heuristics, and how these skills can be 
applied to solve problems. 

 Encourage students to think aloud the strategies and 
methods they use to solve particular problems. 

 Provide students with problems that require planning 
(before solving) and evaluation (after solving). 

 Encourage students to seek alternative ways of solving 
the same problem and to check the appropriateness and 
reasonableness of the answer. 

 Allow students to discuss how to solve a particular 
problem and to explain the different methods that they 
use for solving the problem. 

(MOE, 2006, p. 15) 7 



Definition of Metacognition in mathematical 
problem solving (Loh, 2015) 

Metacognitive Knowledge refers to an individual's 
awareness of his or her own cognitive and affective 
resources in relation to the task.  

 
Metacognitive Monitoring refers to periodic 

engagement in understanding the task performance 
while executing the cognitive actions.  

 
Metacognitive Regulation refers to re-evaluation of 

cognitive and metacognitive activities throughout the 
problem solving process. 

 
 

 



Cognitive Strategies vs   
                   Metacognitive Strategies 

A cognitive strategy is ‘to help you achieve the 
goal of whatever cognitive enterprise you are 
engaged in’;  

 

A metacognitive strategy is ‘to provide you with 
information about the enterprise or your 
progress in it’.  

 

(Flavell, 1985, p.106) 
9 



A Presentation of Pólya’s model for 
Problem Solving 

10 
(MOE, 1990)  



‘Trying to find the solution, we may repeatedly 
change our point of view, our way of looking at 
the problem. We have to shift our position again 
and again. Our conception of the problem is 
likely to be rather incomplete when we start the 
work; our outlook is different when we have 
made some progress; it is again different when 
we have almost obtained the solution.’ 

(Pólya, 1957, p.5) 
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Understanding 

Strategic behaviour to assess and understand a problem: 

a)Comprehension strategies 

b)Analysis of information and conditions 

c)Assessment of familiarity of the problem 

d)Initial and subsequent representation 

e)Assessment of level of difficulty 

Planning 

Choice of approach, heuristics and plan to solve the problem. 

Execution 

Strategic behaviour to assess: 

a)execution of plan (e.g. computation, procedure) 

b)progress 

c)trade-off decisions  (e.g. speed vs accuracy, degree of elegance)  

Reflection 

Evaluation of decisions made on 

a)Processes involved during understanding, planning and execution phases 

b)Product e.g. answers and procedure,  reasonableness of answers 

Metacognitive Strategies by Phases of 
Problem Solving (Loh, 2015) 
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