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Why Logic is the Most Crucial Skill you Need to
Develop as a Critical Thinker



Critical Thinking: What is it?

» Critical thinking is purposeful judgement which results
in:

» Analysis

» Evaluation

» Inference




Why do we think?

1. In order to decide what to do

2. In order to decide what to believe

3. For fun (stories and jokes).

If we genuinely care about our decisions, 1 and 2 tend to activate
the careful, logical, reasonable part of our mind — a part of our mi
that is important for quality critical thinking in psychological scien

Quality critical thinking is not a prerequisite for 3.




1) We think in order to decide what
todo

» Not only scientists think carefully and
logically. We all do this whenever we
care about our decisions.
» Consider an important decision:

“l should buy a dog”

*Because I've always had dogs and | love them

*Because dogs are peoples’ best friend

*Because | can go out walking every evening, keep fit and meet other people
with dogs

*But walking my dog every evening will mean | cannot pursue my new hobby
-But I'll feel guilty if I'm forced to leave my dog alone in the house all day
*But a new dog would be expensive and I’'m really short of money right now.

How do we arrive at our final decisio



2) We think in order to decide what to be

 But our ultimate decision about what to do
very often hinges upon our decision about what
we believe. For example, what would make
you believe the statement: Dogs are peoples’
best friend?

* Consider a list of reasons




What to believe?

Dogs are peoples'
best friend.

because I because I because becausel becausel

-
Dogs aid people's Dogs have evolved to A My dogs have Dogs decrease their

Dogs are loyal. mental wellbeing. have strong always been owners' cholesterol

hierarchical social faithful. levels.

instincts -- they respect

the leader of the pack:
\ J

How do we ultimately decide what to b




Questioning our beliefs: adding but

to because.

» When deciding what to believe, we nee
careful not to focus only on reasons for
accepting our beliefs.

» We should avoid simply working to confir
beliefs (confirmation bias).

» We need to question our beliefs and the re
we provide as a basis for our beliefs.

» We need to be sceptical.

» Are dogs really peoples’ best friend. What
would make you disbelieve?




Dogs are loyal.

Without sufficient
training, dogs can
wander off and fail
to obey their
owners. In this
sense, they are not
always loyal.

Dogs are peoples'
best friend.

Dogs aid people's
mental wellbeing.

There is limited
research to
support this claim
and the design of
the research
studies in this area
is of poor quality.

but

Some dogs are
quite vicious

Dogs sometimes
attack people




Working for longer
causes stress

but

People should only
work a 35-hour
week

A 35-hour week
maximizes work
efficiency




People are happy
when drunk

because

Alcoholreleases
ourinhibitions

Releasing your Releasing your
inhibitions does not inhibitions might
mean you are lead you to do

necessary happy. foolish things that
resultin
unhappiness

One canalso do
spontaneous,
foolish things that
ultimately help you
discoveryourinner
child, a true source
of everlasting
happiness.




more
buts

People are happy
when drunk

Alcohol releases We normally drink
our inhibitions at happy

occasions (party,
wedding, etc.)




Add a rebuttal and complete
this 4-level propositional

structure.

Physical attractiveness is
the deciding factor in
determining who we likce.

because

-~

Physical attractiveness is
universally desired.

People perceive friendly
people as more attractive
than unfriendly people.
Which means that attraction
may be determined by how
a person acts and not how
they look.

Beauty is in the eye of the
beholder. What one person
finds attractive may be
unattracctive to another.




Unpacking a Persons’ Belief: Analysis

» People don’t always tell you the basis of their beliefs. You often
people why they believe what they believe.

» But whenever they do provide an explanation you can unpack (an
evaluate) the basis of their belief.

» How?




How to unpack an argument

> Extracting the for analysis (i.e. from dialogue a

> |ldentifying and considering the

> Evaluating the overall







Now think back
to the last the
last example
and consider the
structure of this
argument.

Emotions make
thinking irrational.

because because
. . N (, . . )

Positive emotions Negative emotions
make one too make one too
agreeable and sceptical and
inclined to making inclined to reject all
risky decisions forms of evidence

Y J \ y,

but_1_

Sceptical thinking
is critical for good
critical thinking

however

Rejecting all forms
of evidence means
one must also
reject every belief,
and that’s not
rational.




Note how a good piece of prose puts related arguments into the one
paragraph. This rule (one paragraph = one idea unit) often helps the reader to
see and extract the structure of the argument.




There are two major objections to the central claim, both of
which have a , both of which are
supported by sub-claims, and one of which has a rebuttal.

Emotions make
thinking irrational

Neither emotion Emotion can

nor mood enhance forms of
necessarily cognition other
interfere with than reasoning.

NEEN |

Low levels of If a behaviour, Emotion can
positive emotion such as reasoning, increase
often maintain is associated with expressive
behaviour, not a pleasant,
srupt it. positive feeling,
the behaviour is
likely to continue

Positive mood may These forms of
actually help a cognition are not
person on creative necessarily forms
kinds of tasks of rationality.

(Isen et al., 1985).







Ireland should
adopt a more
rigorous procedure
for controlling

immigration.

Here’s a template to
help you. (Note the
argument structure is
similar to our earlier
argument: emotions
make thinking
irrational.)

but

eeeeee




ldentifying types of arguments and
considering the strength of each

type

» People don’t always tell you the sources or typ?
arguments they are using.

» However, once you become familiar with the
different types of arguments we can use to supg
our beliefs, you will come to know what types o
arguments another person is using.

» This helps you to evaluate their arguments, beca
not all argument types are equal - some are bette
than others.




|ldentifying types of arguments and considering the str
type

» In critical thinking we distinguish between diffe
of arguments that draw upon different types of
as some forms of evidence are better than other

» Personal Experience
» Common Belief

» Expert Opinion

» Statistics

» Research

» Consider the example we used in the first sessi
are peoples’ best friend.




What to believe?

What type of argument is this?

Dogs are peoples'
best friend.

because I

because l

because I

Dogs are loyal.

Dogs aid people's
mental wellbeing.

) o\ )
5
@

Common Belief

The claim above is
widely accepted in the
community.

Shepherd Group, 2006

Research by The Good

(Dogs have evolved to
have strong
hierarchical social
instincts -- they respect

the leader of the pack:
L J

Expert Opinion
Dr. R. Hound, Faculty of
Veterinary Science,
University of Alsatia.

Resea+ch can be of

be at odds with

mmon sense statements

ntific research or other
mon sense statements

poor quality and
can conflict with
other research
findings

My dogs have
always been
faithful.

Personal Experience

My dog never
abandoned me during
my forty two days lost
on the Arctic ice.

Experts don’t always
agree and don’t always
have evidence to support
their view.

Dogs decrease their
owners' cholesterol
levels.

Not n"acessarily
reliable; cannot
generalize to
everyone.




Evaluating the overall strengths
and weaknesses of an

We''can 'bégin evaluating the overall strengtl
weaknesses of an argument by asking three
questions:

What types of arguments are presented?

Anecdotes/personal experience, authority/expert opinion, theoretical position, resea
case study, survey research, correlational research, experimental research).

How relevant and logical are the argume

(Some arguments may not be relevant or logically connected to the central claim. If the
or illogical, we need to exclude them.)

Is the overall argument imbalanced in any way.

(Does it exclude.imgortant arguments? Is it biased? Are there hidden assumptions tk
made more explicit?)




What type of argument is this?

People are happy
when drunk.

because l

Alcohol releases
our inhibitions.

but_1_

Freud, an expert

psychoanalyst, argued that a
stronger reality orientation
(the ego) fosters greater well
-being, whereas releasing

but _1_

Research reveals
that we are
happiest when we
are in a 'flow' state
- when we are

because l

We normally drink
at happy
occassions (party,
wedding, etc.).

but_1_

60% of people in a
recent survey
reported drinking
alone at home

while watching T.V.

but_1_

My uncle drinks at
weddings and still
manages to look
throughly
depressed.

absorbed in a
challenging,
interesting task,
exercising our

our inhibitions fosters
stronger pleasure seeking
tendencies (the id) that
result in unhappiness.

skills. Alcohol may
disrupt the 'flow'
state.




Analysis & Evaluation

>

It is certainly difficult to establish the truth,
more difficult for some beliefs than for others

» Consider each of the following:
1.

There are two beliefs that we cannot verify as true, but this doe
should not think about them and engage in critical thinking wh

Human beings are inherently good.

(Can we establish the truth of this belief? If yes, how difficult will it be to
with someone who believes that “People are inherently bad”.)

Alcohol consumption during pregnancy disrupts brain
development.

(Can we establish the truth of this belief? If yes, how might we present our cas
pregnant mothers?

Humans will eventually live on Mars.

(Can we establish the truth of this belief? If yes, how might we convince the
government to invest in our future?)

Genetic differences account for differences in intellige

(Can we establish the truth of this belief? If yes, how do we explain how g
differences influence performance on intelligence tests.)



Evaluation

» When we evaluate:

(1) We assess the credibility of arguments
(2) We assess the relevance of arguments

(3) We assess the logical strength of an argu
structure

(4) We assess the balance of evidence in the &

Our objective is to arrive at some conclusic
the overall strengths and weakness of an




Credibility

Aggression is
biologically
caused.

because I

because I

butL

butl

Men generally
have higher levels
of testosterone
than women, and
are also more
aggressive than
women (Knight
1996).

N

Codeine is found

in prescription
strength cough

and cold
medications, and
codeine can trigger
aggression (Spiga,

\

J

Everyone knows
that children are
very innocent and
loving most of the
time. They learn
aggression from
parents, peers,
and media.

Spectators model
their behaviour on
the behaviours
they observe
(Bandura, 1989).

| get very

morning if | don't
get my coffee.

aggressive in the

? ?

What type of argument is this?

? ?

Data from an experiment

Population Statistics

Common sense belief

Personal experience

Crime rates tend to
be higher in
countries with a
considerable gap
between the rich
and the poor
(Triandis, 1994).



What type of argument is this, and how credible is it likely

Aggression is
biologically caused.

| |
beca use[ beca use[ butL but l butl but —
rI'u-'len generally have rCDdEiﬂ-E is found in Everyone knows Spectators model I get very Crime rates tend to

higher levels of
testosterone than
women, and are
also more
aggressive than
women (Knight
1996).

.

N

5

53
93

Data
Thisis an
experimental study. We
cannot randomly assign
peopleto gender. But
howvalid are these group
comparisons generaly?
Aretherefactors other
thantestosterone that
migth explain gender
differences in aggression?

&=

prescription
strength cough and
cold medications,
and codeine can
trigger aggression

(Spiga. 1990).

. r

Data

Fresumablythis is an
experimental study, but
was therea control
condition, where
placebo cough medidne
was given. Might
people with a cold not
be more angry generaly
becausethey are sick?

that children are
very innocent and
loving most of the
time. They learn
aggression from
parents, peers, and
media.

their behaviour on
the behaviours they
observe (Bandura,
1989).

aggressive in the
morning if | don't
get my coffee.

[ L~J ]
)
[ )
o

Common Belief

Common sense
statements canbe at
odds with scientific
research or other
COMIMOon sense
statements. For
example, "evenone
knows that children
arefarfrominnocent’
Beware comman
SENse.

Do we really imitate
what we see on TV?
Surely we can
question these
research findings.
We must question
whether all
the participants in
this study imitated
aggressive
behaviour.

®©

Personal
Experience
Fersonal experience is
notnecessarily reliable;
we cannotgeneralize to
evervone. Some
people may report
feeling more agagressive
afterthey drink coffee.
thers may report
feeling less aggressive.

be higher in
countries with a
considerable gap
between the rich
and the poor
(Triandis, 1994).

ok

S
Statistic
Thisis aninteresting
statistic, buthow reliableis
itacross nations? Is
ineguality always the cause
of aggression, or might
culturalfactors play a role
here. Forexample, India
hasterrible inegualityin the
form of caste system, butis
India averyviolent place?




Are all the reasons and objections relevant? Do the propositionsbelow:
relate to the claim above? Which proposition is irrelevant¥

Viewing pornography
increases aggressive
male behavior towards

The sales rate In Denmark, a

of pornographic study conducted
magazines in for 10 years after
different U.S. the introduction of
states is legal pornography
positively in the country
correlated with showed a gradual
rape rates decrease in sexual
(Baron, 1984). assaults.




The overall structure of an argument needs to be logical if the argument is to be convincing.

Alterations in

human
Alterations in biochemistry also
human have an effect on

biochemistry also aggression.
have an effect on
aggression.

People suffering
from lead
poisoning
display increased
People suffering Lead reduces People with levels of
from lead serotonin levels. reduced serotonin
poisoning display
display increased increased levels of
levels of aggression.
Lead reduces People with
serotonin levels. reduced serotonin
display
increased levels of
aggression.




Are the propositions that support a conclusion lggically
related. Do the propositions allow us to infer the
conclusion?

The youth of today
are very
aggressive

The vouth of today Watching violent
watch too much FV. makes one

—

violent EV. = ° aggressive




(Genes and
hormones dictate
sexual orientation
(Pillard & Bailey,

1995).
J T
? Which two support the third

Genes and hormones dictate sexual orientation (Pillard

Bailey, 1995).
? ? ?

la. People who are genetically similar have similar emotions, thoughts, and behaviours.
2a. Monozygotic Twins have similar sexual orientation in 52% of cases when at least one twi

(Whitman, Diamond & Martin, 1993)
3a. Monozygotic Twins are genetically similar.

1b. Sexual orientation in females is affected by prenatal hormone level.
2b. Money et al., (1984) found that homosexuality was several times higher tha
had been exposed to high levels of androgens prenatally.




The balance of evidence in an argument structure

Two extremes of bias. A central claim with:

Only supports, no objections

OR

Genetic and
hereditary factors
play a major

role in aggression.

Only objections, no supports

In both cases, we need to question to
intention of the author

because I

rGenes have been
discovered that
code for levels of
testosterone, and
testosterone
influences

aggression levels.
\, J

because because

becausel

rInbreeding and
selective breeding
illustrate the role of
genes and
hereditaray factors

in aggression.
\

because

( f .
Men generally Female prison

have higher levels inmates who
of testosterone displayed
than women, and unprovoked

violence also had
very high levels of

are also more
aggressive than
women (Knight testosterone
1996). (Dabbs, 1998).

-
Inbreeding can
create unstable
temperaments that
are associated
with aggressive
tendencies.

By selective
breeding,
aggressive and
passive strains of
mice can be
created

o J \\ V.

(Lagerspetz,




An argument also lacks balance if it deliberately pits weak arguments
on one side against strong arguments on the other.

Television violence
increases
aggression in the
viewer.

My friend and | There was a brawl My brother beat up Feshbach & Singer

watched on T.V. after the a guy one day in (1971) found that
'Gladiators' last football match on school after being subjected to
week and we Sunday, which watching wrestling consistent violent
attempted to play aroused the lads in on television the television

"The Joust', but the pub to start a night before. programmes over
when | hit my riot. a 6 month period
friend, he fell off did not increase
the rubbish bin and levels of

broke his legs. aggression in

Even a string of anecdotes is weak compared with experimental



Inference

» Inference, involves the “gathering” of credibl
relevant and logical evidence based on the p
analysis and evaluation of available evidence
purpose of:

> “D9r§awing a reasonable conclusion” (Facione, 1
p.9).

» This may imply accepting a conclusion pointed t

an author in light of the evidence they present,
“conﬂec.turmg an alternative”, equally logical,
conclusion or argument based on the available

evidence.




Genetic and
hereditary factors
play a major

role in aggression.

Genes have been Inbreeding and
discovered that selective breeding
code for levels of illustrate the role of
testosterone, and genes and
testosterone hereditaray factors
influences in aggression.
aggression levels.

Men generally Female prison Inbreeding can By selective

have higher levels inmates who create unstable breeding,

of testosterone displayed temperaments that aggressive and
than women, and unprovoked are associated passive strains of
are also more violence also had with aggressive mice can be
aggressive than very high levels of tendencies. created

women (Knight testosterone (Lagerspetz,
1996). (Dabbs, 1998).




Man-made global
warming is really
happening.

If man-made The polar ice caps If man-made The polar ice caps
global warming is are melting. global warming is are melting.
really happening, really happening,

then the polar ice

then the polarice
caps will be

caps will be

Inference differs from evaluation in the sense that the process of inferemnce
involves generating a conclusion from propositions.



Inferring conclusions with syllogisms (3 proposition

structures)
But consider the
following:
[Some men are J Some men are
aggressive. female.

All men are Some animals are
animals. aggressive.

Some animals are
female.

All men are
animals.

This seems to be a reasonable What is happening
conclusion, because most that we are usin
people would agree that some know to be tr
men are aggressive. are .aggre§si



Syllogistic Reasoning

Man-made global
warming is really
happening.

If man-made The polar ice caps
global warming is are melting.

really happening,

the polar ice caps

will be melting.

Gouda is made
from milk.

All cheese is made .
from milk. Gouda is a cheese.

It is not follish to
try acupuncture.

If acupuncture Acupuncture does
tended to make not tend to make
people ill, it would people ill.

be foolish to try it.

| should be at work.

If today is Tuesday,
| should be at
work.

Today is Tuesday. .




Syllogistic Reasoning

All human life is
Socrates is mortal. God's creation.

A human life is All God's creation
All men are mortal. Socrates is a man. sacred. is sacred. .

Some men are No person of
attractive. integrity is a liar.

No person of
integrity is a
politician.

All men are Some bastards are All politicians are
bastards. attractive. liars.




Syllogistic Reasoning

Some vegetarians
are not vegans.

[ Today is cold.

No vegans are fish Some fish-eaters
-eaters. are not
vegetarians.

Today isn't both
sunny and cold.

Today isn't sunny.




Fhysical
attractiveness is the
guiding factar in
determining who
e ke,

b o e J

I:-e-:-w:-ei

but_1

but_ 1 because because because because

IH-In attempts to look N Feople perceive r'WE perceive Fhysical Sprecher (19927 N The mare =imilar
attractive, people friendby people as atractive peaple to attractiveness=s found recipracal peaple are the
around the wwarld more 3tractive than be he athier, predicts fre quency lking to be one of more they ke ane
hawve gone to such urfriendhy peaople, happier, more of dating, and the major another.

lengths as to so maybe its the sensitive, more feelings of determinant of

along ate their vay peaple act successful and popularity (H atfield interpers onal

necks, receive that's impartant - more socidlhy et al, 19657, attraction.

breast implants, not howe they ook shilled (F 2ingold, A

.__n':'SEj':'bS' etc. ) (Mizbet and L“IQQE).

Mikkon, 1977




Inferring intermediate conclusion
larger informal argument structu

» Related arguments are grouped together.

» Groups of related arguments are used to derive
intermediate conclusions.

» Intermediate conclusions are used to derive a final
conclusion.

When we examine how intermediate

conclusions and conclusions are derived,
we often see limited logic and coherence in
the overall argument structure.




Are these intermediate conclusions

valid?

Ireland should
establish safe
injecting rooms for
heroin addicts.

If it can do so
without incurring

other social costs,
Ireland should cut
the death rate for
heroin addicts.

Establishing safe
injecting rooms will
cut the death rate
of heroin addicts in
Ireland.

Establishing safe
injecting rooms will
not incur other
significant social
costs.

Ireland should cut
its overall death
rate if it can do so
without incurring
other significant

Cutting the death
rate for heroin
addicts would
significantly cut the
overall death rate.

social costs.

Ireland is
relevantly similar
to these other

countries.

Establishing safe
injecting rooms
cuts

the death rate for
heroin addicts in

Establishing safe
injecting rooms will
not hurt anyone.

Establishing safe
injecting rooms
might cost the tax-
payer money.




Can you guess the three intermediate conclusions? In ot
boxes, guess what the author infers from the two propositi

(Smokers should
be given more
freedom to smoke
and more personal
responsibility for
the choices they

make.
becauseAL because becaus&
4 ) ( ) (
\ J
\ y,
because because because because because
) e \ [
Everyone know Some smokers All smokers pay at All smokers pay In some countries, Smokers are
that cigarettes plan to give up least as much tax additional taxes it is almost becoming social
carry serious before the risk and insurance as through levies on impossible to find pariahs where
health risks, but becomes extreme. anyone else. cigarettes and are a place to smoke. once smoking was
these are risks that often required to Smokers are the most social of
consenting adults pay higher forced outside no activities.
are willing to take. insurance. matter what the
y, \ J




because because

Students who do
better in exams get
better jobs and
earn more money
(Rich, 2008).

because because

Students with
lower levels of
generalized
anxiety do better in
exams (Fine,

because because

e e 2
Students who Higher levels of life

achieve their satisfaction is

academic goals associated with - .

report higher life lower levels of < Beg I n he re . Wha
satisfaction generalized

(Sheldon, 2000). anxiety (Ito, 1999). ’[hese two pI’O

\ / \\ J/




What Happens During
Critical Thinking

«" I read and understood the
g )
» argument, making note of the
structure of the argument, the
source of each of the propositions
and any bias the author may have
i - . .
e insupport or objection to the
M central claim.

Y

Now that I have read and
understood the argument, | can
Gather the propositions and decide
which ones were: relevant to the rest
of the argument and central claim,
came from credible sources and
when presented together, which
ones possessed the greatest
logical strength.

A 4

Now that | have evaluated t%@.
argument | can pick out the *e
propositions that were all relevant, *,
credible and logical, and structure
them in a logical fashion so that
I can infer a logical conclusion
or decide whether or not |
agree with the author’s central o
claim. ¢

Evaluation




Reflective Judgment

» Recognition that some problems cannot be sc
with absolute certainty (i.e. ill-structured p

» Because uncertainty exists over the level of
‘correctness’ of any given solution to an ill-

to reflectively judge the situation.

» Reflective judgment is our way of thinking abo
way we think (e.g. how we consider making cha
to our views on a topic or even the manner in w
we think, in light of uncertainty or the presenta
of new information).




Reflective Judgment

—

The Our
thinking OWN
of
OTHERS thinking
LOGICAL

CONCLUSION




Critical Thinking &

>D1%Pg§5rtj:@|nstrong disposition toward critical thin
e consistent

>
>

>

make decisions by using critical thinking, meaning:

internal motivation to engage proble

the person consistently values critical thinking

believes that using critical thinking skills offers the
greatest promise for reaching good judgments, and

intends to approach problems and decisions by applyi
critical thinking skills as best as he/she can.



[ll-structured Problems

Examples of ill-structured problem:
“Aggression is biologically caused.”

“Global warming is a scare-mongering
tactic made by environmentalists.”

“The film Dawn of the Dead is actually a
commentary on American capitalism.”




Alternatives

Aggression is
biologically
caused.

-
Global warming is
a scare-mongering
tactic made by

environmentalists.
_

(The film Dawn of
the Dead is
actually a
commentary on
American

\-




Dawn of the Dead
What | know about the film is:

» It is a zombie movie

» It takes place in America, specifically in a shopping mall.

» Some people help one another, but some people purposefully sabo
others In orger to stay alive.




...and what I know about capit

“Capitalism ensures private enterprise.”
Shopping malls are filled with private enterpri
Thus, the location of the film alludes to capit

“Everyman for them self” mentality

Some people purposefully sabotage others, in o
stay alive.

Thus, some characters fit the mould of w
call the capitalist stereotype.




because |

The film 'Dawn of the Dead'
is a social commentary on
American capitalism.

J T

Shopping malls
are filled with
private enterprises.

because because
)
The primary Capitalism ensures
location of 'Dawn private enterprise.
of the Dead'is in a
shopping mall.
J

because I

r

capitalist
stereotype.
-

Some characters
in the film fit the
mould of what
some might call a

because

because

-
Some people in
the film
purposefully

sabotage others, in
\ J

-
Capitalism has

been viewed as
possessing an
“Everyman for
them self” type of




Structure

“Dawn of the Dead is a commentary on American
capitalism as the ‘everyman for him self’ attitude
portrayed by so many of the characters directly reflects
the policies of American capitalism. Similarly, the
setting of the film is a direct reference to free and
private enterprise, the backbone of capitalist society.”




Reflective Judgment Exercise

Sup p orts becausei but

o

' because l because l \/
Alternative
Statements

me up with an ill-structured problem, in which you offer
vide a support for the claim and provide a further two
h support. In addition, provide 2 alternative statem




In Conclusion,

»  The ability to apply these (higher-order) cognitive processes may refer the use of Critical Thinking.

»  Critical Thinking consists of 3 core sKkills:
> Analysis
> Evaluation

> Inference

»  Good Critical Thinking is further governed by one’s ability to make a reflective judgment.




In Conclusion,

» Finally, Critical Thinking can be applied in real-world settings, such as in cogntiive t
> Hypothesis Testing

> Argument Analysis

> Verbal Reasoning

> Judging Likelihoods/Uncertainty

> Problem-Solving
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