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TEACHING METACOGNITIVE SKILLS: 
HELPING STUDENTS  

'KNOW WHAT THEY DON’T KNOW’ 



OBJECTIVES   
•  Describe Metacognition, Metacognitive Monitoring, and Metacognitive Control. 

•  Understand common causes of cognitive error in clinical decision making. 

•  Recognize the risks and consequences of attitudinal or cognitive overconfidence in clinical 
decision making as a cause of diagnostic error. 

•  Discuss the incidence and impact of diagnostic error, data on provider overconfidence as 
a contributing cause of errors  

•  Discuss specific techniques to enhance metacognitive skills necessary to prepare 
students for continual Practice Based Learning and Improvement. 



METACOGNITION & CLINICAL DECISION-MAKING 

•  Metacognition- Executive processing related to self-assessment, 
cognitive control and self-monitoring. 

•  Metacognitive Control- Use of self-assessed knowledge base 
and previous performance to select optimal strategies for organizing 
information. 

•  Metacognitive Monitoring- Recognition of what is not known. 



DIAGNOSTIC ERRORS 
•  Multiple studies estimate an overall rate of 15% 

•  Highest rates of diagnostic error- Family Medicine, Internal Medicine and 
Emergency Medicine 

Medical Condition Diagnostic error rate 
Pulmonary embolism 55% 
Mammography/Breast Cancer 21% 
Bipolar Disorder 69% 
Appendicitis 19% 
ED “wet reading” of x-rays 33% 



COMMON CAUSES OF DIAGNOSTIC ERROR 

•  Biases 
•  Premature closure and context errors are most common 

•  Overconfidence 
•  Attitudinal 
•  Cognitive 



COGNITIVE ASPECTS OF OVERCONFIDENCE 

•  Failures of data gathering 

•  Non-recognition of data significance 

•  Information synthesis failure 



10 TECHNIQUES WITH CURRICULAR 
EXAMPLES 

Specific techniques to enhance metacognitive skills 

 



TECHNIQUE #1: 
REFLECTION – REFLECT ON PAST EXPERIENCES 
BEFORE FEEDBACK SESSIONS 
•  Actions they may have taken to produce a different Outcome. 
•  How could they have been more successful. 
•  ID’s students who cannot identify their OWN weaknesses and strengths 
•  e.g. 

•  Debriefing of Simulation scenarios 
•  Reflection on assigned readings, videos, etc to prime students for in class 

learning 
•  Morbidity and Mortality Sessions 

•  Identify potential system failures, i.e. practice improvement or QI 



•  e.g. concept maps 

•  directions, plans of action and feedback 

•  Social determinants of health – how they in a very complex fashion lead to health 
disparities 

•  http://cmap.ihmc.us/docs/theory-of-concept-maps 

TECHNIQUE #2:  USE OF GRAPHIC ORGANIZERS 



TECHNIQUE #3: 
PREDICTING OUTCOMES 
•  Ask learners to 1) scrutinize their own performance, 2) develop and action plan 

based on past performance, 3) articulate strategies to be incorporated, and 4) predict 
outcomes.   

•  Requires students to think about their thinking, determine stregths and weaknesses. 
•  e.g. reflections on performance on OSCE formative and summative exams. 

•  Examine own knowledge and performance 
•  Reflect if skills meet a competence threshold 
•  Identify resources, techniques and methods to fill the gaps 



TECHNIQUE #4: 
QUESTIONING STRATEGIES 
•  Useful to help students learning to synthesize information 

•  E.g. Socratic Method 
•  Prompt deeper thinking on a topic 
•  Demonstrate more than one correct answer 
•  Challenge learners to rethink their own judgements and evidence 
•  Lead students to seek further information 
•  Generate discussion / debate 



TECHNIQUE #5: 
SELF QUESTIONING  
•  Verbal or written questions 
•  Think about the content or context of a problem to construct a question 

•  Results in reflection 
•  e.g. Student written Exam questions from objectives 
•  pangaro question card (see table 2) 



TECHNIQUE #6: 
FIVE WHYS 
•  Ask yourself “why?” at least 5 times when confronted with a problem.   
•  Cut through underlying assumptions combating cognitive biases. 
•  E.g. a student may discover through 5 whys that their patient is non-compliant when 

it comes to medication not because he is in denial regarding his illness, but because 
he cannot afford to refill the prescription. 

•  I kinda want to show this… J  But don’t think it’s appropriate 

•  https://youtu.be/4u2ZsoYWwJA?t=7m4s 

 



TECHNIQUE #7:  FEEDBACK 

•  Performance Improvement Feedback 
•  Immediate vs. Delayed Feedback 



TECHNIQUE #8: 
THINK ALOUD STRATEGIES 

•  Faculty Think-alouds 
•  Learner Think-alouds 



TECHNIQUE #9: 
COGNITIVE DEBIASING 

•  Generation of disconfirming evidence 
•  Reflection 
 



TECHNIQUE #10: 
COGNITIVE FORCING STRATEGIES 

•  “Pausing” the clinical problem 
•  Considering common pitfalls 
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