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Metacognition 

I. Introduction 

• As a reminder, Metacognition: thinking about thinking; an exploration of the 

ways that thinking is biased or flawed.  

• So, for the next few class meetings, we will be running through a catalog of 

different ways that we think poorly. 

• As with our discussion of neuropsychological humility, the point of all this is to 

be aware of these natural human tendencies so that we can combat them in 

ourselves and not be deceived by others who have succumbed to these errors.  

II. Cold and Hot Reading 

• Watch the South Park Episode S6E11. 

• Cold Reading: a set of techniques employed by a “psychic” to make it appear as 

if they discover information from a supernatural source. This does not require 

any advanced preparation.  

• Hot reading: when the “psychic” acquires information in advance, and then 

pretends to discover that information from a supernatural source.  

III. The Dunning-Kruger Effect 

• Dunning Kruger Effect: the inability to evaluate one’s own competency, leading 

to a general tendency to overestimate one’s abilities.  

• The basic idea here is that incompetent people don’t have the competency to 

recognize how incompetent they are. Or, “Ignorance carries with it the inability 

to assess one’s own ignorance.”  

• The experiment was fairly simple, Dunning and his Grade student Kruger gave 

people a test and then asked them to rate how they thought they did on the 

test. The data showed that the gap between performance and self-assessment 

increases as one’s performance decreases. Furthermore, almost everybody rated 

their performance as above average.  

• Quote Dunning on page 47.  

• A key point here is that this is a natural component of human psychology, we are 

all susceptible at various times and in various ways to the Dunning-Kruger Effect. 

As an illustration, see his discussion on Page 49.  

IV. Motivated Reasoning 

• Motivated Reasoning: the biased process we use to defend an ideology, 

position, or belief that we hold with emotional investment.  

• For most beliefs, we tend to be fairly rational in our acquisition of and updating 

of them. This is really the case for many of the beliefs that ultimately don’t 

impact us in a really significant way.  

• However, there are some beliefs we hold that are really central to our sense of 

identity. When these beliefs are challenged or confronted we tend to become 
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much less rational, and often dig in our heels and engage in motivated 

reasoning. Basically we start with our conclusion (our belief) and do everything 

we can to rationalize and support that belief, ignoring contradictory evidence, 

cherry-picking positive evidence, etc. Quote 51. 

• Motivated reasoning is also associated with something known as Cognitive 

Dissonance: a situation in which one holds conflicting beliefs, desires, attitudes, 

or behaviors. This makes the individual uncomfortable so they seek to reduce 

that feeling by modifying one of those beliefs, desires, attitudes or behaviors.  

• We see this one someone has some deeply held belief and they are confronted 

with evidence that challenges that belief. Rather than modify their belief in 

response to that new evidence, they instead find some way to dismiss that new 

evidence.  

• Can anyone think of examples where they have experienced this themselves or 

encountered this in others? 

i. Relationships? 

ii. Political beliefs?  

• The implication here is that we are all subject to this phenomenon, and we 

should be aware of this when dealing with others, and when our own core 

beliefs are challenged. 

• In particular, we should strive to realize that people who disagree with us aren’t 

necessarily monsters. Quote bottom of 56. 

V. Cognitive Biases and Heuristics 

• Cognitive Biases: flaws in the way our brains process information. 

• Heuristics: rules of thumb or mental shortcuts we employ. They are not reliably 

true and can lead to biased thinking.  

•  These are related phenomena and being aware of them will allow us greater 

control over our own thoughts. As the metaphor from the book says, “They are 

currents in the sea of your thoughts. Being aware of them will help you take the 

helm of your own thinking.” 

• Two examples of Cognitive biases: 

i. The leftmost digit bias: We perceive $19.99 as significantly cheaper that 

$20 which is why you see stuff advertised for $19.99 

ii. Handedness bias: when making a choice between tow identical objects, 

we will choose the one that is closest to our dominant hand. 

• What are some other examples? 

• Gambler’s Fallacy: the mistaken belief that if something happens more 

frequently during normal during a given period that it will then happen with less 

frequency in the future.    
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• Two examples of Heuristics: 

i. Availability heuristic: the unstated assumption that if we can easily call an 

example of something to mind, it must therefore be common or 

important. This plays a role in the formation of stereotypes and often 

leads to hast generalizations. 

ii. Anchoring heuristic: when an individual relies too heavily on an initial 

piece of information (the anchor) when making a decision or judgment. 

Example of commercials on page 93.  

VI. Confirmation Bias 

• Confirmation Bias: the tendency to notice, accept, and remember information 

that appears to support an existing belief and to ignore, distort, explain away, or 

forget information that seems to contradict an existing belief.  

• The idea here is that we use narratives to makes sense of the world. We tell 

ourselves stories about how the world works and, as with memory and 

perception, we will modify or alter details in order to fit these pre-existing 

narratives.  

• This is a particularly pernicious bias because it really operates unconsciously to 

the point where it takes really hard work to even notice that you are doing this.  

• The book has a number of examples: 

i. Vaccine Denial (Flu or otherwise) 

ii. Stereotypes 

iii. Psychics 

iv. Global Warming Denial 

• Closely related is the Desirability Bias: we are biased towards information that 

supports what we want to be true, even if we don’t already believe it (page 98-

99).  

VII. Appeal to Antiquity 

• Appeal to Antiquity: a version of the appeal to tradition or appeal to authority 

fallacy in which someone thinks something is true because it is rooted in ancient 

wisdom or has stood the test of time.  

• You see this often with alternative medical practices and many pseudosciences.  

• Examples that you can think of? 

• Just because something is old or has been around for a long time doesn’t mean it 

is true. In fact, any idea or belief about reality that comes from a pre-scientific 

age is more likely to be false.  

VIII. Appeal to Nature 

• Appeal to Nature: a logical fallacy in which one assumes that “natural” things 

are inherently superior to manufactured things. It also relies on a very vague 

definition of natural.  

• Similar to the Naturalistic fallacy, but it is importantly different. 
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• If we think about the reasoning here, which is often closely linked to the organic 

food movement and opposition to GMO’s, we quickly see some problems.  

• This fallacy rests on two unwarranted or false assumptions: 

i. Things in nature are good for humans. 

ii. We can define “natural.” 

IX. Fundamental Attribution Error 

• Fundamental Attribution Error: a cognitive bias in which we ascribe other 

people’s actions to internal factors such as personality while rationalizing our 

own actions as the result of external factors beyond our control.  

• This is really related to an asymmetry in how we view ourselves compared to 

how we view others. 

• Just look at social media or the comments to any story that is controversial. It 

will often very quickly dissolve into insults with people making wild accusations 

about the motives of others and assuming that they are inherently evil.   

• The upshot is that we should try to be more charitable and more empathetic 

towards others. Just because someone disagrees with us doesn’t make them an 

idiot. We have all been there ourselves.  

X. Anomaly Hunting 

• Anomaly: something that sticks out because it doesn’t seems to make sense or 

appears to contradict established knowledge or scientific theory. 

• Anomaly Hunting: a fallacy in which one looks for anything unusual, and then 

assuming that these anomalies are unexplainable, and that this is then evidence 

for one’s own pet theories.  

• Anomalies are extremely important for scientists as they are often what lead 

scientists to develop new theories or refine existing ones.  

• However, pseudoscientists often exploit anomalies to justify their positions.  

• This is increasingly a problem in the world of big data because large data sets 

will, just by their very nature, have weird anomalies.  

• Lottery Fallacy: a fallacy that arises when we confuse a priori with a posteriori 

probability. That is, once you know the outcome, asking what he probability of 

that particular outcome would be.  

• Basically this is the difference between asking, “What is the probability that this 

person will win?” vs. “What is the probability that someone will win?” Let’s say 

we have a lottery with 1000 tickets and one is the winner. The probability that 

any particular ticket will win is 1/1000, but the probability that one ticket will be 

the winner is 100%. The lottery fallacy is when we get confused about this. Also 

the chance of you winning the lottery twice vs. the chance that someone will win 

the lottery twice.   

• Anomaly hunting plays a big role in the formation of conspiracy theories.  
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XI. Data Mining 

• Data Mining: the process of sifting through large sets of data looking for 

correlations, many of which will occur by chance.  

• This exploits the fact that randomness is clumpy. Use coin flipping story.  

• As with anomaly hunting, the question shouldn’t be, “What is the chance we 

would find this pattern?” The question should be, “What is the chance that any 

pattern would occur?” 

XII. Coincidence 

• A coincidence is a chance alignment of two variables or events that seem 

independent, especially if that occurrence seems to defy the odds.  

• This basically involves the fact that humans are terrible when it comes to 

reasoning about probabilities.  

i. Birthday Problem: What are the odds that two people in this room share 

the same birthday (day and month but not year)? 

ii. Monty Hall Problem: Explain the problem described on page 137.  


