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GOALS/OUTCOMES
1. State the premises that supposedly support a conclusion. 

2. State a specific conclusion (i.e., a claim, thesis, or position).

3. Present the ideas of the argument in a natural order (First: Premises, Second: Conclusion).
4.  State the difference between an inductive argument and a deductive argument.
5. Understand that arguments may be evaluated according to the basic intellectual standards of validity / soundness (for deductive arguments) and strength / cogency (for inductive arguments).
PART 1

1.  Introduction

Before we begin thinking critically about anything, it would make sense to find out what critical thinking is.  Critical thinking is a purposeful mental activity that takes something apart, via analysis, and evaluates it on the basis of an intellectual standard (Mayfield).  In this discussion that something is an argument.  So, we need to understand what an argument is before we can understand critical thinking.  

Logic is the study of arguments.  An argument is a sequence of statements (claims): a set of premises and a conclusion.  A statement (claim) is a declarative sentence that is either true or false, but not both.  The conclusion is the statement (claim) that you are trying to establish by offering the argument.  Premises are also statements, but are intended to prove or at least provide some evidence for the conclusion.  

In deductive logic, the basic intellectual standard by which we evaluate arguments is validity.  Validity, here, dictates that the conclusion follows with certainty because if each premise used to demonstrate the conclusion is true (i.e., on assumption that the premises are true), then the conclusion also must be true.  So, truth is preserved.  We will call arguments that satisfy this condition, valid arguments.  The soundness of the argument is of further importance, given the actual truth of the premises on top of the argument’s validity (sound argument = valid argument + true premises).
In inductive logic, the basic intellectual standard by which we evaluate arguments is strength.  Strength, here, dictates that you must provide a great deal of evidence to make a strong argument –an argument with a highly probable conclusion.  The cogency of the argument is of further importance, given the actual truth of the premises on top of the argument’s strength (cogent argument = strong argument + true premises).  
Critical Thinking has built-in importance because it enables learners to face challenges within and across subjects by learning how to formulate and evaluate arguments.  It also provides a solid foundation for overcoming obstacles to reliable reasoning and clear thinking.
2. The Premises of a suspected argument
A premise is a statement that is either true or false (but not both)—so a premise is not a question, command, or exclamation. 

Process of elimination – things that are not premises:
· Does the statement express an opinion?  Can it be true for some people or false for others?  Or, is the truth value of the sentence relative (e.g., Liver tastes awful.). 
· Lack of information – a statement with a variable – Open Statement.  It can be true or false depending on the input value of the variable.  For example:  X + 2 = 5 (open/variable “X”); 1 + 2 = 5 (closed/false); 3 + 2 = 5 (closed/true); He is tall (open/variable “He”); Michael Jordan is tall (closed/true).
A good premise is plausible - uses language that is concrete and concise, avoids loaded language, uses consistent terms, sticks to one meaning for each term, and is well supported.
3. The Conclusion of a suspected argument
In an argument the goal is to show why a particular conclusion is the case by appealing to reasons.  To determine the premises and conclusion of a suspected argument, ask, what are we trying to prove?  The answer will be the conclusion.  Determining why a particular conclusion is the case provides the premise (s).
Inference indicators:
· Premise Indicators -  words used for giving reasons: 

· e.g., For, Since, Because, Assuming that, Seeing that, Granted that, This is true because, The reason is that, In view of the fact that, As implied by the fact that, As shown by the fact that, Given that, In as much as, and In light of the fact that.  

· Conclusion indicators are words used for adding up consequences: 

· e.g., Therefore, Thus, Hence, So, Then, Accordingly, Consequently, This being so, It follows that, Which implies that, Which entails that, Which proves that, Which means that, From which we can infer that, As a result, and We may deduce that (Nolt). 

Once you are able to distinguish premises and conclusion the next step is to present the ideas of the argument in a natural order (First: Premises, Second: Conclusion). 
For instance:  Students who don’t come to class are thus depriving themselves of the learning process.  This is true because coming to class is an essential part of learning the subject matter. 
If you pay particular attention to the premise indicator “this is true because” and the conclusion indicator “thus,” you can tell apart the conclusion and premise.  The next step is to present the ideas of the argument in a natural order.  That is to say, put the premise above the dotted line and the conclusion below.
1) Coming to class is an essential part of learning the subject matter. 
----------------------------------------------------------------------------------------------------
2) Thus, students who don’t come to class are depriving themselves of the learning process. 
4. Types of Arguments
Two basic types of arguments:
· Deductive arguments—where the premises are intended to prove the conclusion.  

· Properly formed deductive arguments are typically found in mathematics—where the conclusion is certain based on the premises.  In this sense, mathematics is a subset of logic.  

· Inductive arguments—where the premises are intended to provide some (strong or weak) evidence for the conclusion.  

· Properly formed inductive arguments are typically found in science—where the conclusion is highly probable based on the premises. In this sense, science is a subset of logic. 

Difference between deductive and inductive arguments – how premises logically support the conclusion.  

· In deductive arguments, the premises are intended to prove the conclusion and so the conclusion follows with certainty.

· In inductive arguments, the premises are intended to provide some (strong or weak) evidence for the conclusion and so the conclusion follows with some uncertainty.

Type 1: Deductive Arguments
The first thing you have to do to identify a deductive argument is to look for inference indicators. Specifically, (1) premise indicators—where the premises are intended to prove the conclusion; and, (2) conclusion indicators—where the conclusion follows with certainty. 

In the following deductive argument (where a, b, and c are real numbers), note that now we have two premises; pay particular attention to the conclusion indicator: Thus. 

Deductive Argument: 
1) a is greater than b. 
2) b is greater than c. 
------------------------------------ 
3) Thus, a is greater than c. 

The conclusion follows with certainty because if each premise used to demonstrate the conclusion is true, then the conclusion also must be true.  So, truth is preserved.  We will call arguments that satisfy this condition, valid arguments. 

Properly Formed Deductive Arguments
A properly formed deductive argument may adopt one (or more) of the following five basic argument forms that are always valid. 

1. Modus Ponens: 

1) If p, then q.
2) p. 
------------------- 
3) Thus, q. 

Substitution instance - consistently substituting statements for statement variables throughout the argument form.  

Statement variable - a lowercase letter.  

For instance, if we let p be “I’m very happy,” and q be “I laugh out loud,” we generate the substitution instance below.   

1) If I’m very happy, then I laugh out loud. 
2) I’m very happy. 
------------------------------------------------------- 
3) Thus, I laugh out loud. 

NOTE: That the basic argument form can generate many other substitution instances (or examples) by substituting different statements for the statement variables throughout the argument above.
 ===========================================================

2. Modus Tollens:
1) If p, then q.
2) Not q.
-------------------- 
3) Thus, not p. 

For instance, if we let p be “I’m very happy,” and, if we let q be “I laugh out loud,” we generate the following substitution instance. 

1) If I’m very happy, then I laugh out loud. 
2) It is not the case that I laugh out loud. 
------------------------------------------------------------- 
3) Thus, it is not the case that I’m very happy.
 ===========================================================

3. Hypothetical Syllogism: 

1) If p, then q. 
2) If q, then r.
-------------------------- 
3) Thus, if p, then r. 

For instance, let p be “I’m very happy,” let q be “I laugh out loud,” and let r be “I jump for joy.”  The substitution instance (or example) generated is as follows. 

1) If I’m very happy, then I laugh out loud.
2) If I laugh out loud, then I jump for joy. 
------------------------------------------------------------
3) Thus, if I’m very happy, then I jump for joy.
 ===========================================================

4. Disjunctive Syllogism:

1) p or q. 
2) Not p. 
--------------- 
3) Thus, q. 

For instance, let p be “I’m very happy” and let q be “I laugh out loud.”  The substitution instance (or example) generated is as follows. 

1) I’m very happy or I laugh out loud. 
2) It is not the case that I’m very happy. 
----------------------------------------------------- 
3) Thus, I laugh out loud.
 ===========================================================

5. Dilemma: 

1) p or q.
2) If p, then r. 
3) If q, then s. 
------------------- 
4) Thus, r or s. 

For instance, let p be “I’m very happy,” q be “I laugh out loud,” r be “I jump for joy,” and let s be “I give you a big kiss.” The substitution instance (or example) generated is as follows. 

1) I’m very happy or I laugh out loud. 
2) If I’m very happy, then I jump for joy.
3) If I laugh out loud, then I give you a big kiss. 
-------------------------------------------------------------
4) Thus, I jump for joy or I give you a big kiss. 

PART 2

Type 2: Inductive Arguments
To identify an inductive argument you must again look for inference indicators. Unlike the earlier examples that only called for few premises, in the example below, we have n premises (as many as you want to list); pay particular attention to the conclusion indicator: Thus. 

Inductive Argument (Non-Deductive):
1) Smoking gives person #1 lung cancer. 
2) Smoking gives person #2 lung cancer. 
3) Smoking gives person #3 lung cancer.
i) …Etc.
n) Smoking gives person #n lung cancer. 
----------------------------------------------------------------------------
n+1) Thus, smoking probably causes lung cancer in all people. 

The conclusion follows with some uncertainty because even if each premise of the sequence of statements used to demonstrate the conclusion were true, then its conclusion could still be false.  So, the truth may not be preserved.  Accordingly, one may observe that many people who smoke do get lung cancer, but still find people who have smoked all their lives and won’t get the disease.  To find people who have smoked all their lives and won’t get the disease is called finding counterexamples to the argument.  Although sometimes they may be hard to find, we should always consider counterexamples.  

It is important to note, however, that as the observed number of cases of people who smoke and get lung cancer increases, the argument gets stronger; as the observed number of cases decreases, the argument above gets weaker.  So if you want to argue effectively using this type of inductive argument, you must provide a great deal of evidence to make it a strong argument. 

When considering the strength of the inductive argument, each premise may be true and yet the conclusion may still turn out false.  So, inductive arguments cannot be valid.  

For instance, strong inductive arguments are typically found in science—where the conclusion is highly probable based on the premises.  So, if a very reliable scientific organization claims that 90% of smokers get lung cancer, we say that the argument for a person probably getting lung cancer is strong. 

Accordingly, instead of listing the observed number of cases of people who smoke and get lung cancer as premises, we can reformulate the inductive argument in the following statistical terms. 

1) 90% of smokers get lung cancer. 
2) Person X is a smoker. 
---------------------------------------------------------- 
3) Thus, person X will probably get lung cancer. 

Of course, we can be less precise by eliminating the percentage and argue for the same conclusion by using language like “the majority,” “nearly everyone,” “nearly all,” “a good number,” “a large amount,” “the largest part,” “mainly,” and “most."  So, for instance, consider the following inductive argument. 

1) Most smokers get lung cancer. 
2) Person X is a smoker. 
----------------------------------------------------------
3) Thus, person X will probably get lung cancer.

Properly Formed Inductive Arguments
We are going to look at two basic types of inductive arguments: Arguments by Example and Arguments from Authority. 

1. Arguments by Example:
When we generalize from one or more specific examples in support of a sweeping statement (or generalization) we obtain an Argument by Example. 

The general form of an Argument by Example is the following. 

1) F1 is a G. 
2) F2 is a G. 
3) F3 is a G. 
i) …Etc. 
n) Fn is a G. 
----------------------------------- 
n+1) Thus, All F’s are G’s. (Note: this is a generalization.) 

For example, the argument about smoking in the previous section listed n premises (as many as you want to list) and may be reformulated as the following. 

1) Smoker #1 is person who gets lung cancer. 
2) Smoker #2 is person who gets lung cancer.
3) Smoker #3 is person who gets lung cancer.
i) …Etc.
n) Smoker #n is person who gets lung cancer. 
-------------------------------------------------------------------------
n+1) Thus, all smokers are people who get lung cancer. (Note: this is a generalization.) 

A properly formed argument by example gives more than one example, uses representative examples, provides background information, and considers counterexamples. 

How many examples are necessary?
This depends partly on the size of the set of examples in support of the sweeping statement.  If the size of the set of examples is small, for the inductive argument to be properly formed one must consider all, or the majority of, the examples.  This also depends partly on their representativeness.  When the size of the set of examples is too large to list one must consider a representative sample.  

All of this requires that we evaluate the set of examples in support of the sweeping statement.  Before we can evaluate the one or more specific examples, however, we often need background information.  For instance, suppose someone states that handbag thefts in a particular department store have increased 100 percent.  Notice that background information would reveal that the sample is too small for one to reach the sweeping conclusion that theft is out of control, if this means that only two handbags were stolen rather than one in that particular department store. 

Of course, there is more to this than what we can cover at this time.  A great deal about how big the sample should be, for instance, cannot be explained without a basic statistics course.  In this discussion, then, we will sometimes have to rely on established polling companies or other very reliable organizations when considering sweeping statements.  This means that if the size of the set of examples is too large to list, for the inductive argument to be properly formed one must rely on some authority.  This means that one must cite sources from an informed and impartial source.  Finally, one must cross-check sources.  This means that one must make sure that sweeping statements are reliable by looking them up for verification in other sources. 

Finally, a properly formed argument by example considers counterexamples.  The reason we need to consider counterexamples is to test whether the sweeping statement goes too far beyond the evidence given.  If so, the sweeping statement may have to be revised, limited, or given up.

2. Arguments from Authority:
When we provide a statement made by an authority figure in support of a conclusion, we obtain an Argument from Authority.  The general form of an Argument from Authority is the following. 

1) X (an authority on Z) says Y. 
---------------------------------------- 
2) Thus, that Y is true. 

For example, if we let X be “the Surgeon General,” Y be “smoking causes cancer,” and Z be “health and medicine,” the strong inductive argument produced is as follows. 

1) The Surgeon General (an authority on health and medicine) says smoking causes cancer. 
--------------------------------------------------------------------------------------------
2) Thus, that smoking causes cancer is true. 

This is an inductive argument because one may observe people who smoke and get lung cancer, but still find people who have smoked all their lives and won’t get the disease.  So the supposed authority may still fail to understand the big picture; or worse, may seek to mislead.  Accordingly, the premises of the argument may still not provide full support for the conclusion. 

A properly formed argument from authority cites its sources, provides informed sources, provides impartial sources, cross-checks its sources, and does not disqualify competing sources using personal attacks.  This means that one must make sure that the statements made by authorities turn out to be reliable by looking at other sources for verification. 

PART 3

1. The Translation of Statements

Our goal is to understand statements better to possibly draw conclusions from them.  Analysis may be used to do this by examining the structure of a statement and symbolizing this structure or component parts.  We begin by noting that since a statement is a declarative sentence that is either true or false (but not both), we may symbolize statements.

The foregoing suggests that one can also symbolize regular statements in our reading and writing courses.  A statement indicator, an uppercase letter, is used to symbolize a simple statement (or claim).  Connective indicators are used with statement indicators to symbolize a complex statement (or claim).  Connectives are words like AND, OR, NOT, and IF-THEN.  You have probably seen these connectives in your reading and writing classes.  Recognizing logical connections, within sentences and passages, may clarify meaning in your reading or writing. 

For instance, given the following conditions: 

· Interpreting the statement indicator H as I am hungry. 

· Interpreting the statement indicator T as I am tired 

· Let connective indicator & substitute the connective AND 

· Let connective indicator v substitute the connective OR 

· Let connective indicator ~ substitute the connective NOT 

· Let connective indicator → substitute the connective IF-THEN 

· Let connective indicator ↔ substitute the connective IF-AND-ONLY-IF. 

Practice translating the following statements: 

· EXERCISE #1. I am hungry. ANSWER: H 

· EXERCISE #2. I am not hungry. ANSWER: ~H 

· EXERCISE #3. I am both hungry and tired. ANSWER: H & T 

· EXERCISE #4. I am hungry or I am tired. ANSWER: H v T 

· EXERCISE #5. If I am not hungry, then I am tired. ANSWER: ~H → T 

· EXERCISE #6. I am hungry if and only if I am not tired. ANSWER: H ↔ ~T 

· EXERCISE #7. ~ T → ~ H ANSWER: If I am not tired, then I am not hungry. 

2. The Translation of Arguments
Now that we know how to symbolize statements we can symbolize arguments. The goal is to translate verbal arguments to symbolic argument forms and to translate symbolic argument forms to verbal arguments.  Analysis may be used to do this by examining the structure of an argument in detail and symbolizing this structure or component parts.  The hope is that through analysis we can show how premises and a conclusion are related in valid, or invalid, argument forms. 

Interpreting the statement indicator H as I am hungry, the statement indicator T as I am tired, the statement indicator S as I am sleepy, the statement indicator G as I am grumpy, the statement indicator R as I am rude, and the statement indicator Q as I am quiet, translate the following verbal arguments to symbolic argument forms and back again.  

Translate the following verbal arguments to their corresponding symbolic argument forms and translate the following symbolic argument forms to their corresponding verbal arguments. 
EXERCISE #1.
1) If I am hungry, then I am tired. 
2) I am hungry. 
-------------------------------------------- 
3) Thus, I am tired. 

ANSWER: 
1) H → T. 
2) H. 
--------------- 
3) Thus, T. 

EXERCISE #2.
1) T → S.
2) T. 
-------------
3) Thus, S. 

ANSWER: 
1) If I am tired, then I am sleepy.
2) I am tired. 
--------------------------------------------
3) Thus, I am sleepy. 

Note: Although the two above exercises look very different, generally speaking they share the following same valid deductive argument form below. 
Modus Ponens:
1) If p, then q.
2) p.
-------------------
3) Thus, q. 

Note: Unlike the statement indicators (using upper case letters) above, we use lower case letters when designating the shared basic form.
===========================================================
EXERCISE #3.
1) If I am hungry, then I am tired.
2) I am not tired. 
--------------------------------------------
3) Thus, I am not hungry. 

ANSWER: 
1) H → T. 
2) ~ T. 
----------------- 
3) Thus, ~ H. 

EXERCISE #4.
1) T → S. 
2) ~ S. 
-----------------
3) Thus, ~ T. 

ANSWER: 
1) If I am tired, then I am sleepy. 
2) I am not sleepy. 
--------------------------------------------
3) Thus, I am not tired. 

Note: Although the two above exercises look very different, generally speaking they share the following same valid deductive argument form below. 
Modus Tollens:
1) If p, then q. 
2) Not q. 
------------------- 
3) Thus, not p.

 Note: Unlike the statement indicators (using upper case letters) above, we use lower case letters when designating the shared basic form.
===========================================================
EXERCISE #5. 
1) If I am hungry, then I am tired. 
2) If I am tired, then I am sleepy.
-----------------------------------------------
3) If I am hungry, then I am sleepy. 

ANSWER: 
1) H → T.
2) T → S. 
--------------------
3) Thus, H → S. 

EXERCISE #6. 
1) H → G.
2) G → R. 
--------------------
3) Thus, H → R. 

ANSWER: 
1) If I am hungry, then I am grumpy. 
2) If I am grumpy, then I am rude. 
------------------------------------------------
3) If I am hungry, then I am rude. 

Note: Although the two above exercises look very different, generally speaking they share the following same valid deductive argument form below. 
Hypothetical Syllogism:

1) If p, then q.
2) If q, then r.
--------------------------- 
3) Thus, if p, then r.

 Note: Unlike the statement indicators (using upper case letters) above, we use lower case letters when designating the shared basic form.
===========================================================
EXERCISE #7. 
1) I am hungry or I am tired. 
2) I am not hungry. 
-------------------------------------- 
3) Thus, I am tired. 

ANSWER: 
1) H v T 
2) ~ H 
-------------- 
3) Thus, T 
EXERCISE #8. 
1) T v H 
2) ~ T 
--------------
3) Thus, H 

ANSWER: 
1) I am tired or I am hungry. 
2) I am not tired. 
-------------------------------------- 
3) Thus, I am hungry. 

Note: Although the two above exercises look very different, generally speaking they share the following same valid deductive argument form below. 
Disjunctive Syllogism:

1) p or q. 
2) Not p.
---------------
3) Thus, q.

 Note: Unlike the statement indicators (using upper case letters) above, we use lower case letters when designating the shared basic form.
===========================================================
EXERCISE #9. 
1) I am hungry or I am tired. 
2) If I am hungry, then I am grumpy. 
3) If I am tired, then I am sleepy.
-------------------------------------------------
4) Thus, I am grumpy or I am sleepy. 

ANSWER: 
1) H v T. 
2) H → G. 
3) T → S.
-------------------
4) Thus, G v S. 

EXERCISE #10. 
1) G v S. 
2) G → R. 
3) S → Q. 
------------------- 
4) Thus, R v Q. 

ANSWER: 
1) I am grumpy or I am sleepy. 
2) If I am grumpy, then I am rude. 
3) If I am sleepy, then I am quiet. 
---------------------------------------------
4) Thus, I am rude or I am quiet. 

Note: Although the two above exercises look very different, generally speaking they share the following same valid deductive argument form below. 
Dilemma:
1) p or q. 
2) If p, then r. 
3) If q, then s.
-------------------
4) Thus, r or s.

Note: Unlike the statement indicators (using upper case letters) above, we use lower case letters when designating the shared basic form.
===========================================================
PART 4

The Analysis and Evaluation of Arguments

1. Analysis and Evaluation on the Basis of the Intellectual Standard of Validity
We noted earlier that for deductive arguments the premises are intended to prove the conclusion and so the conclusion follows with certainty.  Accordingly, a deductive argument is valid if each premise of a sequence of statements used to demonstrate a conclusion is true, it follows that its conclusion cannot be false. 

Consider the following example found in a basic Algebra course.  Given that two more than a number is ten, find the number (i.e., find X).  Analysis, here, requires that we translate an open statement to its corresponding open algebraic expression. 

Two more than a number is ten translates to X + 2 = 10.
Accordingly, given that X + 2 = 10, we must show or prove what X is.

After distinguishing the premises (what is given as support) and conclusion (what must be shown) above, the next step is to present the ideas of the argument in a natural order.  One way to do that is to put the premises first and draw the conclusion at the end.  

So, let it be given that X + 2 = 10 is true.  Specifically, the argument in its natural order should look like the following: 

1) X + 2 = 10………………………….……..Given. 
2) (X + 2) − 2 = (10) – 2…………………Go to Premise#1, Subtract 2. 
----------------------------------------------------------------------------------- 
3) Therefore, X = 8……………………….Go to Premise#2, Simplify. 

Evaluating this argument on the basis of the intellectual standard requires that we ask: Is this deductive argument valid?  The open statement X + 2 = 10 is true and (X + 2) − 2 = (10) – 2 must also true.  On the basis of this sequence of statements, then, the conclusion X = 8 cannot be false.  The conclusion that X = 8 must also be true.  So, the deductive argument is valid. 
In contrast, invalid deductive argument forms are problematic because they allow substitution instances with true premises and a false conclusion.  Consider, for instance, a dog arguing as follows.

1) All cats have four legs.
2) I have four legs.
-------------------------------

3) Thus, I am a cat.

The dog’s argument introduces the new idea of a universal statement, which is a statement that makes a claim about all members of its group.  The key to translating All cats have four legs in the argument above, for example, is to interpret the universal statement as the conditional statement If it is a cat, then it has four legs (for every member of its subject class: cats).  The argument, then, may read as follows. 

1. If it is a cat, then it has four legs. (Assume this is a true premise) 
2. It has four legs. (Assume this is a true premise) 
-------------------------------------------------
3. Thus, it is a cat. (A false conclusion)
What is wrong with the argument expressed above?  Since this argument has true premises and a false conclusion, it is an invalid deductive argument.  So the dog is guilty of using his reasoning and the information involved to derive something false from something true.     

Sometimes the invalid deductive argument will have a contradiction as its conclusion.  A contradiction is a false statement with a particular type of inconsistency that can be easily recognized by the form S & ~S (a statement and its negation).    For instance, consider the statement I am hungry, and its direct denial, I am not hungry.  If we conjoin these two statements letting the connective indicator & substitute for the connective AND, I am hungry and I am not hungry becomes H & ~H.  But, one cannot be both H AND ~H at the same time.  So, H & ~H is a false statement.

We will use the valid deductive argument forms we learned to try to derive a contradiction inherent in the following argument. 

You want to make more money, right? If you want to make more money, you will have to sell more.  And if you want to sell more, you will have to be much nicer to your customers.  But you cannot be nice to your customers.  If you are nice, they will take advantage of you (Caste,). 

We noted earlier that a statement (or claim) is a declarative sentence that is either true or false—so a statement (or claim) is not a question.  However, the rhetorical question—You want to make more money, right?—does not need to be answered, but merely makes the point: You want to make more money. 

Let the following letters stand for the statements of this argument: 
M substitutes You want to make more money (from a rhetorical question). 
S substitutes You have to sell more. 
N substitutes You have to be nicer to your customers. 
A substitutes Your customers will take advantage of you. 

The symbolized argument is as follows. 
(1) M……………………..………A TRUE PREMISE. 
(2) M → S………………………A TRUE PREMISE. 
(3) S → N………………….……A TRUE PREMISE. 
(4) ~N……………………….……A TRUE PREMISE. 
(5) N → A………………………A TRUE PREMISE. 
-------------------------------------------------------------- 
(6) THUS, N & ~N………..…A FALSE STATEMENT. 

Since this argument has true premises and a false conclusion, it is an invalid deductive argument.  But, how did we get to a false conclusion from true premises?  By using Hypothetical Syllogism, premises 2 and 3 yield M → N.  And by using Modus Ponens, M → N with premise 1 yields N.  Finally, by conjoining statement N with premise 4 we obtain the contradiction N & ~N. 

This suggests that even in everyday experience, critical thinking has a built-in importance.  Since, by symbolizing the premises and using them to derive the hidden contradiction, the sales manager’s argument or reasoning is shown to be invalid. 

2. Analysis and Evaluation on the Basis of the Intellectual Standard of Soundness

A sound argument is a valid argument with true premises.  Only deductive arguments can be sound. Consider the following deductive argument. 

1) All people grow old. 
2) The Pope is a person. 
---------------------------------- 
3) Thus, the Pope grows old. 

We can symbolize the above argument.  The goal is to translate the verbal argument to its symbolic argument form.  Analysis may be used to do this by examining the structure of the argument in detail and symbolizing this structure or component parts.

Since a universal statement is a statement that makes a claim about all members of its group,  the key to translating All people grow old in the argument above is to interpret the universal statement as the conditional statement If it is a person, then it grows old (for every member of its subject class: people).  Again, let the connective indicator → substitute the connective IF-THEN.  Interpreting P (for it is a person) and O (for it grows old) as statement indicators, If P, then O is finally translated as P → O.  P → O is called a conditional statement (or claim). The symbolized argument is as follows. 

1) P → O 
2) P 
--------------- 
3) Thus, O 
This argument about people growing old is a valid deductive argument because it has the following underlying valid argument form we studied. 

Modus Ponens: 
1) If p, then q.
2) p. 
-------------------
3) Thus, q. 

Moreover, it is also a sound deductive argument because it has true premises.


3. Analysis and Evaluation on the Basis of the Intellectual Standards of Strength and Cogency

Earlier we learned about the strength of inductive arguments. The first thing to remember is that in an inductive argument, the premises are intended to provide some (strong or weak) evidence for the conclusion; and, the conclusion follows with some uncertainty. 

Let’s consider again the smoking example we looked at in an earlier section with n premises.

Inductive Argument (Non-Deductive): 
1) Smoking gives person #1 lung cancer. 
2) Smoking gives person #2 lung cancer. 
3) Smoking gives person #3 lung cancer. 
i) …Etc.
n) Smoking gives person #n lung cancer. 
-----------------------------------------------------------------------------
n+1) Thus, smoking probably causes lung cancer in all people. 

The conclusion follows with some uncertainty because even if each premise of the sequence of statements used to demonstrate the conclusion were true, then its conclusion could still be false.  

If you want to argue effectively using this type of inductive argument, you must provide a great deal of evidence to make it a strong argument. 

The following inductive argument is a clear example of a strong argument.

1) 90% of smokers get lung cancer. 
2) Bob is a smoker. 
-------------------------------------------------------
3) Thus, Bob will probably get lung cancer. 
Note that although it could be false, for example, that Bob is a smoker, the argument still remains strong because of its form.  But when considering the strength of the inductive argument, it may also be the case that each premise of the sequence of statements used to demonstrate the conclusion is true.  So if we also have true premises, then we have a cogent (or convincing) argument.  That is to say, a cogent argument is a strong argument with true premises.  Only inductive arguments can be cogent. 

--------------------------
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GLOSSARY

Critical thinking – a purposeful mental activity that takes something apart, via analysis, and evaluates it on the basis of an intellectual standard. 

Logic – the study of arguments. 

Argument – a sequence of statements (claims): a set of premises and a conclusion.  

Statement (claim) – a declarative sentence that is either true or false, but not both.  

Conclusion – the statement (claim) that you are trying to establish by offering the argument.  

Premises – statements (claims) intended to prove or at least provide some evidence for the conclusion.

Deductive arguments – where the premises are intended to prove the conclusion.  

Inductive arguments – where the premises are intended to provide some (strong or weak) evidence for the conclusion.  

Deductive Intellectual standard – validity / soundness. 

Inductive Intellectual standard – strength / cogency.

 Valid argument – where the conclusion follows with certainty because if each premise used to demonstrate the conclusion is true, then the conclusion also must be true.

 Sound argument – a valid argument with true premises.

 Strong argument – an argument with a highly probable conclusion.

Cogent argument – a strong argument with true premises.
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