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reveal whether a compound proposition is always true (in which case it’s called a tautol-
ogy), sometimes true, or always false (in which case it’s called a contradiction).

One big problem with truth tables, however, is that they grow at a very fast rate as the 
number of individual propositions increases. If there are n simple propositions in an 
expression, the truth table for that expression will be 2n lines long. Therefore, various 
“shortcut” methods have been developed, many of them in the form of rules of infer-
ence. Two well-known rules are modus ponens and modus tollens. Table 12.1 presents 
examples of valid rules of inference. To say that a rule is valid is to say that if the prem-
ises are true and the rules are followed, the conclusion will also be true.

Also shown in Table 12.1 are two other “rules” that turn out not to be valid; that is, 
they can produce conclusions that are false even if the premises are true. “Rules” of this 
sort are called fallacies. Let’s work through examples of why these rules are fallacies. 
Consider affirming the consequent as it applies to the following example: “If a man wears 
a tie, then he’s a Republican. Ted is a Republican. Therefore, he wears a tie.” Notice 
that the first premise (“If a man wears a tie, then he’s a Republican”) is not equivalent to 
the converse (“If a man is a Republican, then he wears a tie”). In fact, the first premise 
allows for the possibility of T-shirt-clad Republicans, which contradicts the conclusion.

The second fallacy, denying the antecedent, is exemplified in the argument “p → q; ¬p, 
therefore ¬q.” Using the example, these propositions would be instantiated as “If a 
man wears a tie, then he’s a Republican. Newt does not wear a tie. Therefore, he is 
not a Republican.” For the reason just given, namely the possible existence of T-shirt-
wearing Republicans, this argument is also false.

Now that we have discussed the nature of propositional reasoning, it is time to exam-
ine psychological investigations of how people actually perform on such tasks. Wason 
(1968, 1969, 1983; see also Wason & Johnson-Laird, 1970) studied people’s proposi-
tional reasoning in a task he invented called the selection task, or the four-card task. 
Figure 12.1 presents an example. Participants see four cards, 
two with a letter and two with a digit. They are told that all 
four cards have a letter on one side and a digit on the other. 
They are given a rule such as “If a card has a vowel on one side, 
then it has an even number on the other side.” We can restate 
this rule in propositional terms by letting p equal “A card has 
a vowel on one side” and letting q equal “A card has an even 
number on the other side.” Then the rule can be written as 
“p → q.” The four cards presented to participants might be 
something like “A” (exemplifying p), “D” (exemplifying ¬p), “4” (exemplifying q), and 
“7” (exemplifying ¬q). The person is asked to turn over all the cards, and only those 

 Table 12.1: Examples of Inferences Rules and Fallacies

Argument 
Name

Modus Ponens 
(valid)

Modus 
Tollens (valid)

Denying the 
Antecedent (fallacy)

Affirming the 
Consequent 

(fallacy)

First premise p → q p → q p → q p → q
Second premise p ¬q ¬p q
Conclusion q ¬p ¬q p

A 4 7D

Figure 12.1: Depiction of the 
Wason (1968) selection task.


