
MODULE 2 - LEARNING 
HOW TO DIG USING 
CRITICAL THINKING

CRITICAL THINKING IS THAT MODE OF THINKING - ABOUT ANY SUBJECT, 
CONTENT, OR PROBLEM - IN WHICH THE THINKER IMPROVES THE QUALITY OF 
HIS OR HER THINKING BY SKILFULLY TAKING CHARGE OF THE STRUCTURES 
INHERENT IN THINKING AND IMPOSING INTELLECTUAL STANDARDS UPON 
THEM. (PAUL AND ELDER, 2001).

CRITICAL THINKING IS SOMETHING THAT CAN BE TAUGHT, PRACTICED, AND 
HONED AS A SKILL. 



CRITICAL THINKING METHOD
➢ EVALUATING AN ARGUMENT is one of the main skills deriving from the Critical thinking method. An 

argument can be defined as a statement or set of statements, used in order to try to convince people that an 
opinion about something is correct
THE STRUCTURE OF AN ARGUMENT:

➢ Visible elements: there is an ISSUE that is raised and a CONCLUSION supported by REASONS, proved by 
EVIDENCE  

➢ Invisible elements are: VALUES PRIORITIES, values we cherish the most such as courage, freedom, honesty… 
and VALUE ASSUMPTIONS, ideas the communicator needs to take for granted so that the reason is 
supportive of the conclusion. 

Value assumptions can be divided in:  

• Descriptive assumptions are beliefs about the way the world was, is or will be; 

• Prescriptive assumptions are beliefs about how the world should be;  

• Definitional assumptions are the taking for granted of one meaning for a term that has multiple possible 
meanings.



M. NEIL BROWNE AND STUART M. KEELEY (2017) PRESENT 11 QUESTIONS TO GUIDE CRITICAL 
THINKERS IN THEIR SEARCH FOR TRUTH 

1.       What are the issues and the conclusions?

2.       What are the reasons?

3.       Which words or phrases are ambiguous?

4.       What are the value conflicts and assumptions?

5.       What are the descriptive assumptions?

6. Are there any fallacies in the reasoning? 

7. How good is the evidence?

8. Are there rival causes?

9. Are the statistics deceptive?

10. What significant information is omitted?

11. What reasonable conclusions are possible?



FALLACIES IN THE REASONING
YOU SHOULD REJECT REASONING WHEN THE AUTHOR USES:

• AD HOMINEM FALLACY: attacks a person or a person's background, instead of the person's ideas (this is an 
attack on the character of a person rather than his or her opinions or arguments);

• SLIPPERY SLOPE REASONING (this is a conclusion based on the premise that if A happens, then eventually 
through a series of small steps, through B, C,..., X, Y, Z will happen, too, basically equating A and Z. So, if we don't 
want Z to occur, A must not be allowed to occur either. Example: if we ban a specific type of car because it is bad 
for the environment eventually the government will ban all cars, so we should not ban that particular type;

• REFLECTS A SEARCH FOR PERFECT SOLUTIONS: Falsely assuming that because part of a problem would remain 
after a solution is tried, the solution should not be adopted. In other words, that a course of action should be 
rejected because it is not perfect, even though it is the best option available; 



• EQUIVOCATES: (calling two different things by the same name) this  fallacy results from 

the use of a particular word/expression in multiple senses within an argument.  For example:

Since only man [human] is rational. And no woman is a man [male]. Therefore, no woman is rational.

The first instance of "man" implies the entire human species, while the second implies just those who are 
male.

• AD POPULUM FALLACY - inappropriately appeals to common opinion:  It uses an appeal 

to the beliefs, tastes, or values of a group of people, stating that because a certain opinion or 
attitude is held by a majority, it is therefore correct;

• APPEALS TO QUESTIONABLE AUTHORITY: Supporting a conclusion by citing an 

authority who lacks special expertise on the issue at hand;



• engages in WISHFUL THINKING: making the faulty assumption that because we wish X were 
true or false, then X is indeed true or false;

• APPEALS TO EMOTIONS: appeal to emotion or argumentum ad passiones ("argument from 
passion") is a logical fallacy characterized by the manipulation of the recipient's emotions in order to 
win an argument, especially in the absence of factual evidence. evidence is not presented, which 
means the audience isn’t given a chance to think logically. Emotions are therefore used as  the only 
basis for their argument;

• ATTACKS A STRAW PERSON (The basic structure of the argument consists of Person A 
making a claim, Person B creating a distorted version of the claim (the “straw man”), and then 
Person B attacking this distorted version in order to refute Person A’s original assertion);

• PRESENTS A FAULTY DILEMMA: a choice between two mutually exclusive options, 
implying that there are no other options. ... Also known as the either/or fallacy;

• EXPLAINS BY NAMING:   falsely assuming that because you have provided a name for some 
event or behaviour that you have also adequately explained the event or behaviour. One example of 
the nominal fallacy is the use of the word "instinct" to explain a given behaviour;



• DISTRACTS WITH GLITTERING GENERALITIES: the use of vague, emotionally appealing 

words that dispose us to approve something without closely examining the reasons. (Coach said to 
possible supporters, "We have the greatest team ever and it deserves your support.");

• BEGS THE QUESTION the reason supporting the conclusion restates the conclusion in different 

words. (Programmed learning texts are clearly superior to traditional texts in learning effectiveness 
because it is highly advantageous for learning to have materials presented in a step-by-step fashion. Notice 
that by definition, “programmed learning” is a step-by-step procedure);

•  DIVERTS ATTENTION FROM THE ISSUE BY INTRODUCING A RED HERRING (Red 

herring is a kind of fallacy that is an irrelevant topic introduced in an argument to divert the attention of 
listeners or readers from the original issue. In literature, this fallacy is often used in detective or suspense 
novels to mislead readers or characters, or to induce them to make false conclusions).



EVALUATING NUMBERS
Daniel J. Levitin (2016) warns us that when we are presented 
with numbers, we tend to assume that they represent facts 
given to us by nature and it’s just a matter of finding them. 

Let’s examine numbers: sometimes, they are simply wrong, and it’s often easier to start out by 
conducting some quick plausibility checks

if the numbers pass plausibility, three kinds of errors can lead you to believe things that aren’t 
so: 

➢ how the numbers were collected (sampling; Participation Bias; Measurement errors) 

➢ how they were interpreted (Plotting Things That Are Unrelated: correlation does not imply 
causation; Comparing Apples and Oranges; The Missing Control Group)

➢ How numbers are presented graphically  
TED ed   provides a useful video on how to spot misleading graphs 
https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz

https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz


TYPES OF AVERAGES
If you see the word AVERAGE all by itself, it’s usually indicating the MEAN, but you can’t be certain.

Statistics use:

➢MEAN: The "mean" is the "average" you're used to, where you add up all the numbers and then divide by 

the number of numbers.

➢MEDIAN: The "median" is the "middle" value in the list of numbers. To find the median, your numbers 

have to be listed in numerical order from smallest to largest, so you may have to rewrite your list before you 
can find the median.

➢MODE: The "mode" is the value that occurs most often. If no number in the list is repeated, then there is 

no mode for the list



STATISTICAL FALLACIES WITH AVERAGES

➢THE ECOLOGICAL FALLACY occurs when we make inferences about 

an individual based on aggregate data (e.g thinking that if you select someone at 
random from the group with the higher mean, that individual is likely to have a 
higher income); 

➢THE EXCEPTION FALLACY occurs when we make inferences about a 

group based on knowledge of a few exceptional individuals. 



ONLINE RESOURCES TO SPOT MISLEADING GRAPHS 
AND STATISTICS
Calling bullshit website:  https://www.callingbullshit.org/tools/tools_misleading_axes.html

The national Geographic provides a useful “Quick Guide to Spotting Graphics That Lie” 
https://www.nationalgeographic.com/news/2015/06/150619-data-points-five-ways-to-lie-with-charts/

The Guardian provides a “nine-point guide to spotting a dodgy statistic”

https://www.theguardian.com/science/2016/jul/17/politicians-dodgy-statistics-tricks-guide

TED ed   provides a useful video on how to spot misleading graphs

https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz

https://www.callingbullshit.org/tools/tools_misleading_axes.html
https://www.nationalgeographic.com/news/2015/06/150619-data-points-five-ways-to-lie-with-charts/
https://www.theguardian.com/science/2016/jul/17/politicians-dodgy-statistics-tricks-guide
https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz


PRACTICAL ACTIVITIES

• Have a go at Ted ed activity and discuss it with the class

https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz#digdeeper

• Find online graphs and assess their credibility

• Assess the logical “quality” of a newspaper article following the Critical questions and the 
credibility checks of Daniel J. Levitin (2016)

• Assess the Biden/Trump pre-electoral debate using the Critical questions and spotting logical 
fallacies

https://www.youtube.com/watch?v=2MRCcAt9IPg

https://ed.ted.com/lessons/how-to-spot-a-misleading-graph-lea-gaslowitz#digdeeper
https://www.youtube.com/watch?v=2MRCcAt9IPg

