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[A short video of Chris MacDonald welcoming students to the lesson]

Slide 5 - The big question 

[image: image3.jpg]The big question: What should
we believe?

For anything important, belief requires a good
argument.

Argument: a set of statements, such that one or more of
those statements is given as reason to believe another of
those statements, which is the argument’s main point or
conclusion.
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The big question for critical thinkers is this -- what should we believe?

For anything important, belief requires a good argument, and an argument is a set of statements such that one or more of those statements is given as reason to believe another of those statements, which is the arguer's main point or conclusion.

Slide 6 - How strong is this argument?

[image: image4.jpg]“How strong is this argument?”
Arguments are not all equally strong.
And even very strong arguments can be strong for

different reasons.

Likewise, bad arguments can be bad for
different reasons.
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So this raises the question, how strong is this argument? 

All arguments are not equally strong, and even very strong arguments can be strong for different reasons.

Likewise, bad arguments vary. They can be bad for different reasons.

Slide 7 - Two kinds of flaws

[image: image5.jpg]Two kinds of flaws

Arguments can go bad in two very different ways.

See Module 2!

Bad premises Bad logic
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There are two different kinds of flaws that arguments can have.

On one hand, they can have bad premises, and on the other hand, they can be subject to bad logic. 

With regard to bad premises, see Module 2 in this series of lessons.

We'll focus here on bad logic.

Slide 8 - What's logic?
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» The study of the principles of correct reasoning.

« In practice: the study of whether one statement supports
- provides reason to believe - another statement.

The question
Example: here is not,
“All accountants are good at math.” “is it true?”

Would this support the claim that but
“non-accountants are bad at math”? “is it well
supported?”
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Okay, so what's logic? Logic is the study of the principles of correct reasoning.

In practice, what this means is that it's the study of whether one statement supports or provides reason to believe another statement.

Here's an example. All accountants are good at math.

 Would that claim or would that statement support the further claim that non-accountants are bad at math? 

The question here isn't whether the latter claim is true, but whether it is well-supported by the evidence given.

That's what logic amounts to.

Slide 9 - What's bad logic?

[image: image7.jpg]What'’s bad logic?

Bad logic happens when someone offers reasons to believe
a conclusion...

...but those reasons are inadequate actually to support the
conclusion.

Examples will help.

But first...
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So what's bad logic? Bad logic happens when someone offers reasons to believe a conclusion, but those reasons aren't actually adequate to support the conclusion given.

Now, some examples will help, but first,

Slide 10 - Examples: Good logic?

[image: image8.jpg]Examples: Good Logic

“Abraham is just a baby. No baby can lift
200 kg, so Abraham can't lift 200 kg.”

“If you weren’t there, then you don’t have direct knowledge
of what happened. And you were somewhere else! So, you
don’t have direct knowledge.”

“We’ve randomly sampled over 100 coffee mugs as they
came off the production line. None of them had any flaws.
Our production quality is quite high!”
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Let's look at some examples of good logic.  Here is some good logic. 

Abraham is just a baby. No baby can lift 200 kilograms, so Abraham can't lift 200 kilograms.

Those premises, those reasons clearly give good support for that conclusion.

If you weren't there, then you don't have direct knowledge of what happened, you were somewhere else. 

So you don't in fact have direct knowledge. Again, this conclusion is well-supported.

 We've randomly sampled over 100 coffee mugs that they came off the production line. 

Not one of them had any flaws at all. So our production quality is quite high.

Again, a well-supported conclusion.

Slide 11 - Examples: Bad logic?

[image: image9.jpg]Examples: Bad Logic

“Andrew is Canadian, and likes soccer.
Chris is Canadian, and likes soccer. So
all Canadians like soccer.”

In each of
these cases

the premises “All companies have managers. Some
may be true,

but they fail to AGUEEEEIS good leaders. So all
support the companies have good leaders.”

conclusion

given “If we don’t close this deal, our company

won't survive. But we will certainly close
this deal. So we’re sure to survive!”
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Here are some examples of bad logic. Andrew is Canadian and he likes soccer. Chris is Canadian and he likes soccer, too. So all Canadians like soccer. The evidence provided here doesn't really support such a strong, bold conclusion.

All companies have managers, and some managers are good leaders, so all companies have good leaders.

Again, not well-supported by the evidence given. It may or may not be true.

The point here is that it's not well-supported by the evidence in front of us.

If we don't close this deal, our company won't survive, but we will certainly close this deal, so we're sure to survive.

Again, not enough evidence to logically support this conclusion.

In each of these cases, the premises might be true, but they fail to provide support for the given conclusion.

They are logically not sufficient.

Slide 12 - So be on guard!

[image: image10.jpg]So be on guard!

« Bad logic is pretty common.

There are lots of times when
the right thing to say is,

“Wait a minute, that doesn’t
quite follow!”
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So you have to be on guard.

Bad logic is pretty common and there are, as a result, lots of times when the right thing to say is,

"Now, wait a minute. That doesn't quite follow." 

Slide 13 - Is that rude?

[image: image11.jpg]Is that rude?

No. If you hear an argument
that needs to be challenged,
there’s nothing wrong with
challenging it.

Politely.

When the truth matters, a critical attitude is the right solution.
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Well, some people will worry, is it rude to challenge people that way? 

Well, no, at least not necessarily. If you hear an argument that needs to be challenged,

there's nothing wrong with challenging it as long as you do so politely.

When the truth matters, a critical attitude is the right solution.

Slide 14 - Self Test 1

[image: image12.jpg]Question 1 of 3

Self-test

What are the two key ways that an argument can
go wrong?

© A) Faulty premises and faulty logic

O B) Faulty logic and faulty reasoning.

O () Faulty evidence and faulty premises.

O D) Faulty conclusions and faulty premises.

| Incorrect. The correct answer is: faulty premises and faulty
logic.

Click anywhere or press ‘y’ to continue.
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What are the two key ways that an argument can go wrong?

A) Faulty premises and faulty logic

B) Faulty logic and faulty reasoning.

C) Faulty evidence and faulty premises.

D) Faulty conclusions and faulty premises.

What is your answer?

The correct answer is: faulty premises and faulty logic.

Slide 15 - Video Vignette1
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Preview using F11, F12 or publish to a Webserver to view

https://www.youtube.com/watch?v=I7_RK3UIobM&featur
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Watch the following video:

Critical Thinking: Module 4 - Vignette 1

Slide 16 - Think about what you just saw.

[image: image14.jpg]Think about what you just saw.

¥

When faced with an important decision, how
can you avoid the temptation to keep
gathering more and more and more
information before acting?

Critical Thinking for Business and Beyond:
Lesson 4: Strong and Weak Logi
Prof. Chris MacDonald, Ph.D.

LEADERSHIP CENTRE




Slide notes

Think about what you just saw. When faced with an important decision, how can you avoid the temptation to keep gathering more and more and more information before acting? 

Slide 17 - Different arguments use different forms of logic

[image: image15.jpg]Different arguments use different

forms of logic
Different ways of
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conclusions.
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Okay, back to argumentation. Different arguments use different forms of logic.

That is, different ways of providing support for their conclusions. 

Slide 18 - Some arguments work by providing bits of evidence

[image: image16.jpg]Some arguments work by
providing bits of evidence

» Consider:

“Mary likes math. And she got a degree from the University
of Waterloo. And | saw her carrying a book on engineering.
And she referred the other day to needing to renew her
license. So Mary must be an engineer.”

(An “inductive”
argument.)
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Now, some arguments work by providing bits of evidence. Consider an example like the following -- 

Mary likes math and she got a degree from the University of Waterloo  and I saw her carrying a book on engineering and she referred the other day to needing to renew her license, 

so Mary must be an engineer. All of the evidence points in that direction.

Well, there are no guarantees here, but it's a pretty strong case.

The University of Waterloo is famous for engineering. Engineers regularly need to renew their licenses.

They tend to carry books on engineering, so it's not a guarantee, but there's a pretty strong case here that Mary might well be an engineer.

Now, just as a footnote, this is a kind of argument that philosophers call an inductive argument,

an argument that works by providing evidence to build towards a conclusion.

Slide 19 - Some arguments work by providing bits of evidence

[image: image17.jpg]Consider the process of giving
evidence

» Suzi: “What makes you think that Khadra will be good for
this job?”

» Rita:

No guarantee.

But at some
point, it’s silly
to have much
doubt.
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Now, consider the process of giving evidence. Imagine Suzie says, 

"What makes you think that Khadra will be good for this job?"

And imagine Rita says in response the following,

"Well, she's got the right university degree and she's got the right experience and her CV is very strong

 and her last two bosses say she's great and she was great when we interviewed her 

and she's good with numbers and she has strong people skills."

Again, we're building up a case by gathering evidence. 

There's no guarantee here, but at some point, it's pretty silly to have very much doubt.

A very strong case can be built up by providing enough evidence to logically support your conclusion.

Slide 20 - 2 key skills

[image: image18.jpg]The Never-Ending Search

But at some point,
you need to
decide. You need

to take action.

On some topics,
you could search
for more, and
more, and more
evidence.
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Of course, the potential is there for a never-ending search. 

On some topics, you could search more and more and more for further evidence,

but at some point, you need to stop and decide. You need to take action. 

Slide 21 - key Questions when relying on the logic of evidence

[image: image19.jpg]Key Questions when relying on
the logic of evidence:

Has enough evidence been offered to make
it reasonable to believe the conclusion?

Has enough evidence been offered to make
it unreasonable NOT to believe the
conclusion?
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Now, the key question when relying on the logic of evidence is this has enough evidence been offered to make it reasonable to believe this conclusion? 

Or to turn that point around, has enough evidence been offered to make it unreasonable not to believe that conclusion?

Slide 22 - Examples: Strong evidence

[image: image20.jpg]Examples: Strong Evidence

» “We've talked to dozens of executives from various
companies across a range of industries, and they
consistently told us that information technology is taking
up an increasing share of company budgets. Therefore it's
safe to say that companies are spending more on |.T.
these days.”

» “We surveyed 2,000 Canadians and 78% of our
respondents said they watch online videos. So we've
concluded that most Canadians watch online videos.”

» “There are hundreds of studies suggesting a link between
smoking and cancer. So | think it's pretty clear that
smoking causes cancer.”
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Here are some examples of strong evidence.

We've talked to dozens of executives from various companies across a range of industries and they consistently told us that information technology is taking up an increasing share of company budgets.

That's the evidence. Therefore, it's safe to safe that companies are spending more on information technology these days. Lots of evidence for this conclusion. Another example.

We surveyed 2,000 Canadians and 78% of our respondents said they watch online videos.

So we've concluded that most Canadians watch online videos. 

It's not a guarantee. After all, you only asked a couple thousand, but it's very strong evidence.

There are hundreds of studies suggesting a link between smoking and cancer,

so I think it's pretty clear that smoking causes cancer.  Again, a mountain of evidence all pointing in the same direction.

Very strong evidence.

Slide 23 - Examples: Weak evidence

[image: image21.jpg]Examples: Weak Evidence

“| just got off the plane and already two people have
said ‘hi’ to me! People in Ottawa are so friendly.”

“Engineers are jerks. I've got two ex-boyfriends who
are engineers.”

» “Green tea cures headaches.
| drank some yesterday and
30 minutes later my
headache was gone.”
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Here are some examples of weak evidence.

I just got off the plane and already two people have said "hi" to me.

People in Ottawa are so friendly. That might well be true, but the evidence offered is weak.

Engineers are jerks. I've got two ex-boyfriends who are engineers. 

Again, might be true, but the evidence provided here is very weak.

Green tea cures headaches. I drank some yesterday, and 30 minutes later, my headache was gone. 

Again, very weak evidence for this conclusion.

Slide 24 - Self Test 1

[image: image22.jpg]Self-test Question 2 of 3

When assessing the evidence for some conclusion,
how can you tell when you’ve got enough
evidence?

A) When the evidence fits well with your prior assumptions.

B) As soon as you have two separate pieces of evidence pointing to the same conclusion.
C) When the evidence is drawn from two different sources.

D) When the evidence makes it reasonable to believe the conclusion.

@ O 0 O

| Incorrect. The correct answer is: when the evidence makes
it reasonable to believe the conclusion.

Click anywhere or press ‘y’ to continue.
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When assessing the evidence for some conclusion, how can you tell when you’ve got enough evidence?

A) When the evidence fits well with your prior assumptions.

B) As soon as you have two separate pieces of evidence pointing to the same conclusion.

C) When the evidence is drawn from two different sources.

D) When the evidence makes it reasonable to believe the conclusion.

What is your answer?
The correct answer is: when the evidence makes it reasonable to believe the conclusion.

Slide 25 - Video Vignette2

[image: image23.jpg]Preview using F11, F12 or publish to a Webserver to view

https://www.youtube.com/watch?v=_RPS_ul3BX4&featur
e=youtu.be

Critical Thinking for Business and Beyond:
Lesson 4: Strong and Weak Logic
Prof. Chris MacDonald, Ph.D.

TED ROGERS
LEADERSHIP CENTRE





Slide notes

Watch the following video:

Critical Thinking: Module 4 - Vignette 2
Slide 26 - Think about what you just saw.

[image: image24.jpg]Think about what you just saw.

When you have firm knowledge
about an entire category of
things — a particular brand of
computer — what does that let
you state with certainty about
things within that category?
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Think about what you just saw.

When you have firm knowledge about an entire category of things -- say, a particular brand of computer -- what does that let you state with certainty about things within that category?

Slide 27 - Let's talk some more about evidence

[image: image25.jpg]We’ve seen that some arguments
work by gathering bits of
evidence.

What other kinds of arguments are
there?
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Okay, let's talk some more about arguments.

We've seen that some arguments work by gathering bits of evidence. 

Well, what other kinds of arguments are there? 

Slide 28 - some arguments are structured to provide certainty

[image: image26.jpg]Some arguments are structured to

provide certainty.
(A “deductive”

g argument, and a
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1 2
“Toronto is bigger.than Vancouver. Vancouver is bigger

than Ottawa. SO, Toronto is bigger than Ottawa.”

If 1 and 2 are true,
then the conclusion
(3) must be true.
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Some arguments are structured to provide certainty. Consider the following --

Toronto is bigger than Vancouver. Vancouver is bigger than Ottawa.

So Toronto is bigger than Ottawa. What can we say about this argument?

Given the way this argument is structured, if statements one and two are true -- in other words,

if the premises are true -- then the conclusion must be true, too. 

This is what philosophers call a deductive argument and it's a good one. 

Slide 29 - Another example

[image: image27.jpg]Another example

1“If Sheena is a successful entrepreneur, then she must
have good business instincts. And she is a very
successful entrepreneur.3Therefore, Sheena must have
good business instincts.”

If 1 and 2 are true, then the
conclusion (3) must be true.

Only if there’s
something wrong with
those premises.

Could that conclusion be false?
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Another example. If Sheena is a successful entrepreneur, then she must have good business instincts.

And she is a very successful entrepreneur.

Therefore, Sheena must have good business instincts.

Let's underline the conclusion and number the parts of the argument.

We can see that in this example, if one and two are true, then the conclusion, three, must be true.

If it's really true that Sheena is a successful entrepreneur and if it's really true that being a successful entrepreneur means having good instincts, then it must be true that Sheena too has good business instincts.

Is there any way that that conclusion could be false?

Well, only if there's something wrong with one of those premises.

If the premises are not true, then that opens the possibility of problems for the argument as a whole, but if the premises are true, then the conclusion must be. 

Slide 30 - These kinds of arguments

[image: image28.jpg]These kinds of arguments are
pretty much “all or nothing”.

If they work, they provide certainty.

If they don't, they’re usually entirely useless.
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Now, these sorts of arguments, again, what philosophers call deductive arguments, are pretty much all or nothing.

If they work, they provide absolute certainty for their conclusion.

But if they don't work, they're usually entirely useless.

Slide 31 - Good ones

[image: image29.jpg]Good ones

“If Julio is running their project, it will go well. But it's not
going well, so obviously Julio must not be running it.”

“Marybeth must be either an accountant or a lawyer. And
she’s not a lawyer. So she must be an accountant.”

“If you’re a licensed professional, then you have special
ethical obligations. And you are a licensed professional,
so you do have special obligations.”

If each of the premises are true, then the
conclusion must be true.
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Here are some examples of good ones.

If Julio is running their project, it will go well.

But it's not going well, so obviously Julio must not be the one running it.

Mary Beth must be either an accountant or a lawyer.

And she's not a lawyer, so she must be an accountant. 

If you're a licensed professional, then you have special ethical obligations and you are a licensed professional, so you do have special obligations.

These are all, again, good deductive arguments.

The way they are structured, if their premises are true, then the conclusion must be true.

Slide 32 - Bad ones

[image: image30.jpg]Bad Ones

“If Julio is running their project, it will definitely go well. But
Julio is not running it, so it's doomed to fail.”

“Marybeth is not a lawyer. So she must be an accountant.”

“If you’re a licensed professional, then you have special
obligations. And you do have special obligations. So you
must be a licensed professional.”

Can you spot the problems, here?
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Now, here are some examples of failed arguments of this type.

If Julio was running their project, it will definitely go well. 

But Julio's not running it, so it's doomed to fail.

Mary Beth is not a lawyer, so she must be an accountant.

If you're a licensed professional, then you have special obligations and you do have special obligations,

so you must be a licensed professional. These are all failed deductive arguments.

Can you spot the problems here? Can you see why in each of these cases, the premises given failed to support entirely the conclusion given?

Slide 33 - The details get pretty technical
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Now, the details here get pretty technical. In the full-length course on critical thinking, you'd learn various technical methods for assessing these kinds of arguments. 

For our purposes here today, the key is really to ask yourself,

"Do these premises really support this conclusion?

Is it even possible for the conclusion to be false, assuming these premises are true?"

Slide 34 - Self Test 3
[image: image32.jpg]Question 3 of 3

Self-test

Some arguments are constructed such that if their
premises are true, their conclusions must be true

too. Philosophers call these...

O A) Inductive arguments

© B) Deductive arguments

O () Evidence-based arguments
O D) Logical arguments

Incorrect. The correct answer is: deductive arguments.

Click anywhere or press ‘y’ to continue.
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Some arguments are constructed such that if their premises are true, their conclusions must be true too. Philosophers call these…

A) Inductive arguments

B) Deductive arguments

C) Evidence-based arguments

D) Logical arguments

What is your answer?

The correct answer is: deductive arguments.

Slide 36 - Food for thought…

[image: image33.jpg]Food for thought...

Think of some dangerous
animal. State the danger
this way: “All X’s are
dangerous.” If you
spotted one of those
animals, in the wild, how
certain would you be that
this one is dangerous?
(Was your initial claim
that all of them are

dangerous really true?)
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Here's some food for thought. Think of your favorite sport or game. 

Think of one of the tactics you know about for success at it.

Ask yourself, "How did I arrive at this knowledge?

Did I gather evidence? How and when?" Think of some dangerous animal.

State the danger this way, "All X's are dangerous." 

If you spotted one of those animals in the wild, how certain would you be that this one is dangerous? 

Was your initial claim that all of them are dangerous really true?

So if the issue is important, then it's worth looking for the best argument.

Slide 37 - Conclusion
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[A short video of Chris MacDonald concluding the lesson]

Slide 38 - For more info on these topics

[image: image35.jpg]For more info on these topics,
check out these online resources:

« Logic (Wikipedia)

« Critical Thinking for Business (blog)

» The Power of Critical Thinkin
Canadian Edition, by Lewis V'aughn

and Chris MacDo ald.
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For more info on these topics, check out these online resources:

Logic (Wikipedia)
Critical Thinking for Business (blog)
The Power of Critical Thinking, Canadian Edition, by Lewis Vaughn and Chris MacDonald.
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