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Critical Thinking and Logical 
Arguments


 Brook Moore and Richard Parker (2009) 
define critical thinking as


―a variety of deliberative processes‖ that 
assist us in evaluating arguments and 
analyzing claims. 


 Claims, or statements, can be used in a 
form of reasoning called a logical
argument or argument. 








Logical Arguments


An argument can be defined as a: 


form of reasoning that attempts to establish 
the truth of one claim (called a conclusion) 
based on the assumed truth of the evidence 
in other claims (called premises) provided to 
support the conclusion. 








Arguments (Continued)


 An argument has three important 
characteristics or features in that it: 


 (i) is a form of reasoning;


 (ii) is comprised of claims (sometimes also called 
statements or assertions);


 (iii) aims at establishing a conclusion (i.e., one 
claim) based on evidence (provided by other 
claims called premises).








The Structure of an Argument


 Premise 1


 . optional


 . optional


 Premise N  optional


 Conclusion








Argument Structure (Continued)


 Premise 1. When I recently visited the Computer Science Department 
at the University of Hiroshima I noticed that graduate students and 
professors there were field testing a new computer chip, whose code 
name is Chip X.


 Premise 2. I have a copy of the design specifications for Chip X, which 
shows that it will be several times faster than any chip currently 
available in the US. 


 Premise 3. Lee Smith, a mutual colleague of ours who was recently 
an exchange student in the computer science program at the University 
of Hiroshima and who participated in the field testing of Chip X, will 
corroborate my account. 
________________________________________


 Conclusion. Chip X is currently being developed in Japan.








Argument Structure vs. Argument 
Strength


 Not all arguments are strong 


 - i.e., not all arguments succeed in establishing 
their conclusions.


 Any form of reasoning will qualify as an 
argument if it satisfies the three conditions 
we specified above.


 Consider the following two arguments and 
ask yourself whether they are strong 
arguments.








Argument Structure vs. Argument 
Strength (Continued)


 Premise 1. An author's freedom to write a book on 
how to build a bomb is one that is protected by the 
First Amendment.


 Premise 2. Authoring a book is similar to 
constructing a Web Site.


___________________________________________


 Conclusion. Constructing a Web site on how to 
build a bomb ought to be protected by the First 
Amendment.








Argument Structure vs. Argument 
Strength (Continued)


 Premise: The Internet is in public 
space. 


________________________________


 Conclusion: Therefore, those who use 
the Internet should not expect to retain 
any personal privacy.








Constructing an Argument in 
Ordinary Language (Prose)


Consider the following argument that is 
expressed in prose (or narrative) form:


We must build a national missile defense system (NMD) 
because without such a system we are vulnerable to nuclear 
attacks from rogue nations that might arise in the future. 
Additionally, several engineers and computer scientists have 
testified that they can design a computer-guided missile 
defense system that is effective, safe and reliable. 
Furthermore, it is our obligation as Americans to take 
whatever measures we can to protect the safety of our 
citizens.








Converting an Argument from 
Prose into ―Standard Form‖


 Premise 1. Without the new National Missile Defense System, 
the US is vulnerable to nuclear attacks in the future from "rogue 
nations.


 Premise 2. Computer scientists and engineers have testified 
that they can design a computer-guided missile defense system 
that is both safe and reliable.


 Premise 3. The US must do whatever is necessary to preserve 
the military defense of the nation and the safety of its citizens.


____________________________________________________ 


 Conclusion. Therefore, the US should build the new National 
Missile Defense System.








Argument Strength: Valid vs. 
Invalid Arguments


 Is the preceding argument involving the 
new National Missile Defense (NMD) 
system a strong argument 


 – i.e., is it valid?


 Assume that the premises in the 
argument are true, does the conclusion 
necessary follow from them?


 Can you imagine a counterexample to 
the argument?








Counterexamples to Arguments


 A counterexample is:


a possible case where the premises in an 
argument can be imagined to be true 
while, at the same time, the conclusion 
could still be false (Nolt 2002).


 Note that if an argument is valid, no 
counterexample is possible.








Valid and Invalid Arguments The 
Counterexample Strategy (Continued)


 Because you can imagine a counterexample 
to the NMD argument, it is invalid.


 Note that all of the premises in that argument 
can be assumed true, while the argument’s 
conclusion could still be imagined to be false.


 However, we could revise or reconstruct the 
NMD argument by adding another premise.








The NMD Argument Revised


 Premise 1. Without the new National Missile Defense System, 
the US is vulnerable to nuclear attacks in the future from "rogue 
nations.


 Premise 2. Computer scientists and engineers have testified 
before Congress that they can design a computer-guided missile 
defense system that is both safe and reliable.


 Premise 3. The US must do whatever is necessary to preserve 
the military defense of the nation and the safety of its citizens.


 Premise 4. The national missile defense system is necessary to 
preserve the defense and safety of the US and its citizens.


____________________________________________________ 


 Conclusion. Therefore, the US should build the new National 
Missile Defense System.








Valid vs. Invalid Arguments 
(Continued)


 Is the revised argument for NMD a valid 
argument?


 Can you imagine a counterexample to it?


 If the premises are assumed true, the 
conclusion must be true 


 i.e., no counterexample is possible.


 So, the (revised) argument is valid.








The Form of a Valid Argument


 A valid argument is valid solely in virtue of its 
logical form, not its content. 


 An example of a valid logical form is:


PREMISE 1. Every A is a B. 


PREMISE 2. C is an A.


_____________________________________


CONCLUSION. C is a B.


 No matter what values are substituted for A, 
B, and C, the argument form is always valid.








Figure 3-1: Valid and Invalid 
Arguments


Arguments


Valid Invalid


The assumed


truth of the 


premises is 


sufficient to 


guarantee the 


conclusion. 


Premises (even 


when true) do 


not guarantee 


the conclusion.








Valid Arguments that are not Sound


 An argument can be valid (in virtue of 
its logical form), but still not succeed in 
accomplishing its task.


 For example, one or more of the (valid) 
argument’s premises might not be true in 
the actual world. 


 In this case the argument would still be 
valid, but it would not be sound.








Sound and Unsound Arguments


 For an argument to be sound, it must 
be:


 (a) valid (i.e., the assumed truth of the 
premises would guarantee the truth of the 
argument’s conclusion);


 (b) the (valid) argument’s premises must also 
be true in the actual world. 








Arguments that are Valid and 
Unsound


 The following argument is valid, 
but unsound:


PREMISE 1. People who own iMac computers are 
smarter than those who own PCs. 


PREMISE 2. My roommate owns an iMac computer. 


PREMISE 3. I own a PC. 


_____________________________________


CONCLUSION. My roommate is smarter than me.








Sound Arguments


 Sound arguments are very rare.


 The following argument is sound:


PREMISE 1. CEOs of major computer corporations are 
high-school graduates. 


PREMISE 2. Bill Gates was the CEO of a major 
computer corporation.


_______________________________


CONCLUSION. Bill Gates is a high-school graduate.








Sound and Unsound Arguments


Valid Arguments


Sound Unsound


All the premises are true. At least one premise is false.








Invalid Arguments: Inductive vs. 
Fallacious Reasoning


 An argument is invalid if  you can give 
one counterexample to the argument.


 We saw that a counterexample is:
a possible case where the premises can be 
assumed to be true while, at the same time, the 
conclusion could be false (Nolt).


 Invalid arguments will be either:
 inductive, or


 fallacious.








Invalid Arguments (Continued)


 The following argument is invalid 
because a counter example is possible:


PREMISE 1. All CEOs of major United States computer 
corporations have been United States citizens. 


PREMISE 2. Bill Gates is a United States citizen.


_____________________________________


CONCLUSION. Bill Gates has been a CEO of a major 
computer corporation in the United States. 








Inductive Arguments


 An argument is inductive when:
the conclusion would likely be true when 
the premises of the argument are assumed 
to be true.


 Even though a counterexample to an 
inductive argument is possible, the 
argument’s conclusion would likely be 
true in the majority of cases where the 
premises are assumed true.








Inductive Arguments (Continued)


 The following is an example of an 
inductive argument:


PREMISE 1. Most CEOs of computer corporations are 
college graduates. 


PREMISE 2. Steve Ballmer is the CEO of Microsoft, a 
computer corporation.


_______________________________


CONCLUSION. Steve Ballmer is a college graduate.








Fallacious Arguments


 An argument is fallacious when:


the argument’s conclusion would not likely 
follow from its premises, even when all of 
the premises are assumed true.


 Multiple counterexamples to a fallacious 
argument can be provided.








Fallacious Arguments (Continued)


 The following is an example of a 
fallacious argument:


PREMISE 1. Ten percent of people who own iPods also 
own iMac computers. 


PREMISE 2. My roommate currently owns an iPod.


______________________________________


CONCLUSION. My roommate also owns an iMac 


computer.








Inductive vs. Fallacious 
Arguments (Continued)


Invalid Arguments


Inductive Fallacious


Conclusion likely 


follows from assuming 


the truth of the 


premises.


Conclusion does not        


likely follow


from assuming the 


truth of the premises.








A Comprehensive Scheme for 
Viewing Argument Strength


Arguments


Valid Invalid


Unsound Sound Inductive Fallacious


Strong ArgumentsWeak Arguments Weak Arguments








Seven-Step Strategy for Evaluating 
Arguments I: Steps 1-4


Step 1. Convert the argument into standard form. (List the premises first, followed by the  


conclusion.)


Step 2. Test the argument for its reasoning strength to see whether it is valid or invalid. (Assume 


the premises to be true, and ask yourself whether the conclusion must also be true when 


those premises are assumed true. Is a counterexample to the argument possible?)


Step 3. Is the argument valid? 


If yes, go to Step 4. 


If no, go to Step 5. 


Step 4. Is the (valid) argument also sound? That is, are the premises true in the actual world?


4a. If the argument is valid and if all of the premises are true in the actual world, then 


the argument is also sound. (To determine truth-values for statements, see Appendix E.)


4b. If the argument is valid, but one or more premises can be shown to be either false 


or not capable of being verified in the actual world, then argument is unsound.  


(Part 1: Steps 1-4)








Seven-Step Strategy For Evaluating 
Arguments II: Steps 5-7


Step 5. Is the (invalid) argument inductive or fallacious? (How likely will the conclusion be true 


when the premises are assumed true?)


5a. If the conclusion would likely be true because the premises are assumed true, the 


argument is inductive.


5b. If the conclusion would not likely be true even when the premises are assumed true, 


the argument is fallacious. (Keep in mind that a fallacious argument can be made up of 


Individual claims that are themselves true in the actual world.) 


Step 6. Determine whether the premises in your argument are either true or false. 


Step 7: Make an overall assessment of the argument. That is, describe the argument's strength of 


reasoning in conjunction with the truth conditions of the argument's premises. For 


example, is the argument inductive with all true premises? Is it inductive with some 


false premises? Is it fallacious with a mixture of true and false premises, and so forth? 


Remember that an inductive argument with premises that are all true is stronger than a 


valid argument with one or more false premises.)


(Part II: Steps 5-7)








Logical Fallacies in Everyday 
Reasoning


 The term "fallacy" does not mean false 
statement. 


 It means faulty reasoning. 


 It is possible for an argument to contain 
all true statements and still be 
fallacious. 








Informal Logical Fallacies


 Many ―informal‖ logical fallacies appear 
in everyday discourse and conversation.


 Logicians and philosophers have 
categorized these fallacies in ways that 
are convenient for us to recognize. 


 We refer to these kinds of fallacious 
arguments as informal logical fallacies.








Some Common Informal Fallacies


 Ad Hominem Argument


 Slippery Slope Argument


 Fallacy of Appeal to Authority


 False Cause Fallacy


 Begging the Question


 Fallacy of Composition/Fallacy of Division


 Fallacy of Ambiguity


 Appeal to the People (Argumentum ad Populum)


 The Many/Any Fallacy


 The Virtuality Fallacy








Ad Hominem Argument


 Ad hominem arguments attack the 
person rather than the substance of the 
person’s argument. 


 Suppose that Senator X opposes a 
Congressional bill for a missile defense 
system (NMD) and that Senator Y 
argues:


How can we take seriously a position regarding the future of 
our national defense that has been opposed by Senator X, 
who has been arrested for drunken driving and who has 
been involved in extramarital affairs?








The Slippery Slope Fallacy


 The slippery slope fallacy has the form:
X could possibly be abused; therefore, we should 
not allow X.


 For example, one might argue:


We should not continue to allow computer manufacturers to 
build computer systems that include CD burners. If we allow 
them to do so, young users will burn copies of copyrighted 
music illegally. If the rate of unauthorized copying of music 
continues, recording artists will lose more money. If they 
lose more money, the entire music industry could be in 
jeopardy. If the music industry in America declines, the 
entire US economy will suffer. So, we must prohibit 
computer manufacturers from providing CD burners as part 
of the computer systems they build. 








The Fallacy of Appeal to Authority


 The Fallacy of Appeal to Popular 
Authority has the form:


X is an authority in field Y; X said Z; 
therefore, Z.


 The following argument commits this 
fallacy:


Tim Berners-Lee believes that Comcast is a highly reliable ISP 
for home use. And Berners-Lee is clearly an expert on 
matters involving the Web and the Internet. So Comcast 
must be a reliable ISP.








The False Cause Fallacy


 The false cause fallacy reasons from the fact 
that event X preceded event Y to the 
conclusion that event X is necessarily the 
cause of event Y. 


 Consider the following argument about the 
Netscape Navigator Web browser vis-à-vis 
Microsoft’s Windows 98 operating system:


Shortly after the release of the Microsoft Vista operating 
system in early2007, Microsoft’s stock plummeted severely. 
Hence, there is no doubt that Vista is responsible for the 
decline in Microsoft’s loss in the stock market.








The Fallacy of Begging the 
Question


 An argument commits the fallacy of begging 
the question when one or more of its 
premises presuppose the truth of the 
conclusion it is trying to establish. 


 The reasoning that used is circular. 


 Consider the following argument: 


Object-oriented programming (OOP) languages 
are superior to non-structured programming 
languages because OOP languages are structured.








Fallacy of Composition


 The fallacy of composition confuses the 
characteristics that apply to the parts of a whole, or 
to the individual members of a group, with the 
characteristics of the whole itself. 


 Consider the following argument: 
The new XYZ Desktop Computer is the best system on the market. 
XYZ has the fastest processor currently available on any PC; it 
comes with twice the amount of RAM than any of its competitors; 
and it comes equipped with a suite of office applications that are 
superior to those on any currently available system. Also, its 
monitor offers the best resolution and graphic display currently 
available on any commercial desktop computer.








The Fallacy of Division


 The fallacy of division mistakenly infers that 
the same attributes or characteristics that 
apply to the whole or to the group must also 
apply to every part of the whole or to every 
member of the group. 


 Consider the fallacy in the following 
argument: 


Harvard University is the highest ranked university in the 
country. Thus, Harvard must have nation’s best computer 
science department.








The Fallacy of Ambiguity


 The fallacy of ambiguity occurs whenever one 
or more terms in an argument are used 
ambiguously.


 Ambiguous terms have more than one 
meaning. 


 Consider the following fallacy:
Computers have memory. Humans have memory. Having 
memory enables humans to recall some of their childhood 
experiences. Therefore, computers can recall experiences 
from their childhood.








The Fallacy of Appeal to the 
People


 The fallacy of the appeal to the people assumes that 
because X is popular, or because the majority of 
people agree with X, then X must be an acceptable 
standard. 


 The following argument commits the fallacy of 
popular appeal. 


The majority of Americans believe that it is perfectly 
acceptable to share copyrighted music over the Internet. So, 
despite the objections of greedy entrepreneurs in the 
recording industry, Peer-to-Peer (P2P) networks such as 
KaZaA and Morpheus should be allowed to serve the wishes 
of the American people.








The Many/Any Fallacy


 The many/any fallacy assumes that because 
many things of a certain kind, A, have a 
feature, B, any instance of A will have B.
 There are many programming languages—Basic, 


Fortran, Ada, Cobol, Java, C++, etc.—that could
be used to write the code for a particular kind of 
software application for the Internet 


 Does it follow that any programming language can 
be used to write the code for an Internet 
application efficiently?








The Virtuality Fallacy


 The virtuality fallacy (Moor, 2001) 
has the following form:


PREMISE 1. X exists in cyberspace.


PREMISE 2. Cyberspace is virtual. 


_______________________________


CONCLUSION. X (or the effect of X) is not real. 












	Applied Sciences
	Architecture and Design
	Biology
	Business & Finance
	Chemistry
	Computer Science
	Geography
	Geology
	Education
	Engineering
	English
	Environmental science
	Spanish
	Government
	History
	Human Resource Management
	Information Systems
	Law
	Literature
	Mathematics
	Nursing
	Physics
	Political Science
	Psychology
	Reading
	Science
	Social Science
	Liberty University
	New Hampshire University
	Strayer University
	University Of Phoenix
	Walden University


	Home
	Homework Answers
	Archive
	Tags
	Reviews
	Contact
		[image: twitter][image: twitter] 
     
         
    
     
         
             
        
         
    





	[image: facebook][image: facebook] 
     









Copyright © 2024 SweetStudy.com (Step To Horizon LTD)




    
    
