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A branch of philosophy concerned with the
nature and acquisition of knowledge




Formalization =&

Governing Philosophy

Formalization =&

Formalization &

Governing Philosophy
Rationalism

Rationalism

The perspective that reason is itself a
source of knowledge superior to and
independent of sense perceptions
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Governing Philosophy
Rationalism

® Logic

Formalization =&

Syllogism

Premises Allmen are mortal.
Socrates is a man.

Conclusion { Therefore, Socrates is morToI.}

T
Deductive Logic

Argument from Authority
argumentum ad verecundiam
Statistical Syllogism

Authority A holds that X is true
Premisess A is a legitimate expert on the subject.
The consensus of experts agrees with A.
Conclusion { Therefore, there's a presumption that X is true. }

|
Inductive Logic

Formalization &

Governing Philosophy
Rationalism

® Logic
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Governing Philosophy

Rationalism

® Logic

Empiricism
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Empiricism

2

The perspective that knowledge and

evidence must be based on that
which can be physically observed.

Formalization &

Governing Philosophy

Rationalism Empiricism
® Logic Science ®
o o
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Science vs. Pseudoscience
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Science vs. Pseudoscience
The Problem of Demarcation
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Science vs. Pseudoscience
The Problem of Demarcation
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Sir Karl Popper
1902 - 1994
30
4 B
The Criterion of Falsifiability
The perspective that for a hypothesis, theory,
Sir Karl P or enterprise to be regarded as scientific, it
&1 opper must be falsifiable (refutable) on the basis of
- some physical observation
* A necessary but not sufficient criterion of
scientific knowledge
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Psychologist admits to faking dozens of scientifc studies

HoL caap Wi
Psychologist admits to
faking dozens of scientific
studies

Every branch of seience hasits share of

"sexy" studies—so called for their supposed
tendency to provoke media attention, even in
the absence of strong or conclusive findings
—but investigations in the feld of social

Sond and 92,

B BA

psychology are often especially popular targets of the "sexy” label.

Now, prominent social psychologist Diederik Stapel (who earlir this year reported that
something as trivial s ltter can promote discriminatory behavior) has been outed as one of the
biggest frauds in scientifc history. Will social psychology be able to recover?

A preliminary investigative report issued on Monday by Tilburg University has concluded that

dozens of research papers authored and co-authored by Stapel contain fabricated data

"We have some 30 papers in peer-reviewed journals where we ar

wally sure that they are

fake, and there are more to come,” says Pim Levelt, chair of the committe that investigated
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The Scientific Method

38
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Novum Organum Scientiarum |
(new instrument of science)

Published 1620

The Scientific Method

Hypothesize ‘

e
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Population
All UCSD
Students

No Caffeine

Group

Random n=50 Group 2 Statistics
Assignment 82,7779, 64,
Average test score: 75

81,92, 74,

88,91, 81,
79.70...

Caffeine Group
n =150
86,76, 89,

Group 1 Statistics

91,78, 89, Average fest score: 79
67,54, 67,

88,75, 90...

The Scientific Method

| Hypothesize
7

Test

;

Scientific Research
Methodologies

’ Correlational Experimental
Method Method

Scientific Research
Methodologies

Correlational Experimental
Method Method
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Correlational Method

Observing two or more variables as
they occur naturally to determine if
there is a relationship between them

Murders

=

A
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Ice Cream Sales
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When an observed mathematical
relationship between two variables is
due to some unseen, unmeasured or

unknown third variable

» Sometimes referred to as a confounding
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Drink More Diet Soda, Gain More Weight e srores

pomy People who drink diet softdrinks doritlose weight In fact, they gain
weight, a new study shows.
J Ema
2 s “The findings Gome from eight years of data collected by Sharon P. Fowler,
— MPH, and coleagues at the University of Texas Health Science Center,

- San Antonio. Fowler reported the data at tis week's annual meeting of the
B 39 American Diabetes Association in San Diego,

(aneeet)<0] "What didn't surprise us was that total soft rink use was linked to

ovenveight and obesity,” Fowler tells WebMD. "What was surprising was
‘when we looked at people only crinking diet softdrinks, thei risk of
obesity was even higher.”

Infact, when the researchers took a closer look at their data, they found
that nearly all the obesity risk from softdrinks came from diet sodas.

“There was a 41 percent increase in isk of being overweight for every
an or bottle of diet soft drink a person consumes each day.” Fowler
says.

More Diet Drinks, More Weight Gain

X Internet addiction causes brain changes similar to alcohol and drugs, study finds | Fox News .
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Internet addiction causes brain changes ... wcomems
similar to alcohol and drugs, study finds =

FOLLOW FOX NEWS HEALTH

YounG Guns e

Vg Gone: g By e S

b Itemet addiction causes changes i the brain simila t that
) nomaly seon suchas e
o cocaine and cannabis, a study has found.
s TRENDING IN HEALTH
pe— Researchers in China scanned the brains of 17 young web addicts
froven 1
disrupted. The Independent reported Thursday. The scans were In orange Juice

o compared vilh that of 16 individuals who were ol addicled.
212 high school studonts suffering
with Touretts s-like ilinsss.
“The findings, published in the onine joual Public Librery of Science

5wy you
observed in pooplo addicted o alcohol and cocaine. newfood rends

066 Sugar Rush... to Prison? Study Says Lots of Candy Could Lead to Violence - Crimesider - CBS News
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Sugar Rush... to Prison? Study Says Lots of Candy
Could Lead to Violence

By Edecio Martinez

Topics Dally Blotter

1Comment Email Story [ % Share This [7 TweetThis [J More
HaveYourSay  SendtoaFriend Tl Your Friends Tweet This Share It
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Most Popular on CE

Stories
01 "DWTS": Nancy Grace's wi

02 Amanda Knox lawyer: She

(iStockphoto) 03 Christie confidante says N

LONDON (AP) Willy Wonka would be horrified.

04 Ron Paul finds passionate

05 Nancy Grace denies DW1

Children who eat too much candy may be more likely to be arrested for violent behavior as adults,

new research suggests. )
Videos
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BEC News - Does chocolate make you clever?

8006
P T

EEEGCE)

Does chocolate make you clever?

By Charlotte Pritchard

ating more chocolate Improves a nation's chances of producing

E
RabolPras winners ot o3t thts what a et sy apoeors AT By
to suggest. But how much chocolate do Nobel laureates eat, and lagazine

how could any such link be explained e rovival of
The study's author, Franz Messeri of Columbia Universiy,started ancient whistiing
‘Wondering abaut the power of chocolate after reading that cocoa was 1anguage
oo for you. an you still go from
burger fipper to
cocoa intake led 10 president?

functon in elderly patients with mild cognitive impairment, a condiion
Which s often a precursor to dementia, he recalis.

Quiz of the week's

news.
“There s data I rats showing that they Ive longer and have better US Iranians send
‘cogniive funcion when they ea chocolate, and even in snails you can  drugs to avert crisis

Show that the snail memory is actually Improved,” he says.

S0 Messerl ook the number of Nobel Prize winners in a country as an
ndicator compared that with the
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Figure 1. Correlation between Countries’ Annual Per Capita Chocolate Consumption and the Number of Nobel
Laureates per 10 Million Population.
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Causality and the

Correlaﬁwcj Method

“Cum hoc ergo propter hoc”

“Correlation does not imply causation”

e
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Causality and the
Correlational Method

http://xkcd.com/552/

Scientific Research
Methodologies

T USED O THINK, THEN I TOOK A | | SOUNDS LIKE THE
CORRELATION IMPUED| | STATISTICS CLASS. CUSSHaﬁm
CAVSATION. ) Now I DON'T waLMRmE

TRl

Correlation doesn't imply causation, but it does waggle its eyebrows
suggestively and gesture furtively while mouthing “look over there"”

Correlational Experimental
Method Method

Scientific Research
Methodologies

’ Correlational Experimental
Method Method

Characteristics of a True Experiment

B
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Characteristics of a True Experiment

* Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

B

“Variable"

a characteristic or condition that
changes or has different values for
different individuals

+ e.g. Age, Gender, Height, Facebook
USEr o Nel, exam score

Independent Variable

In an experiment, the independent
variable (V) is what is manipulated or
changed by the experimenter

+ "“Levels” of the IV refers to the different types of
freatments or conditions (e.g. caffeine or no
caffeine before an exam)

Dependent Variable

In an experiment, the dependent
variable (DV) is what is measured

1/5/15
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Characteristics of a True Experiment

« Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

B

John Stuart Mill

- 1808 - 1873

Y

A System of Logic

Canons of Experimental Inquiry John Stuart Mill

Direct method of agreement

"If two or more instances of the phenomenon under investigation
have only one circumstance in common, the circumstance in which
alone all the instances agree, is the cause (or effect) of the given
phenomenon."

Direct Method of Agreement

Circumstance A Circumstance B

Factor 6

Factor 1

Factor 7

Factor 2

Factor 3
o Factor 8

Factor 4
Factor 9

Phenomenon Phenomenon
Occurs Occurs

1/5/15
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A System of Logic

Canons of Experimental Inquiry John Stuart Mill

Direct method of agreement

'If two or more instances of the phenomenon under investigation
have only one circumstance in common, the circumstance in which
alone all the instances agree, is the cause (or effect) of the given
phenomenon."

Method of difference

“If an instance in which the phenomenon under investigation occurs,
and an instance in which it does not occur, have every circumstance
in common save one, that one occurring only in the former; the
circumstance in which alone the two instances differ, is the effect, or
the cause, or an indispensable part of the cause, of the
phenomenon.”

2

Method of Difference

Circumstance A Circumstance B

Factor 1
Factor 2
Factor 3
Factor 4

Factor 6
Factor 7
Factor 8
Factor 9

Phenomenon Phenomenon
Occurs Does Not Occur

A System of Logic

Canons of Experimental Inquiry John Stuart Mill

Direct method of agreement

"If two or more instances of the phenomenon under investigation
have only one circumstance in common, the circumstance in which
alone all the instances agree, is the cause (or effect) of the given
phenomenon."

Method of difference

“If an instance in which the phenomenon under investigation occurs,
and an instance in which it does not occur, have every circumstance
in common save one, that one occurring only in the former; the
circumstance in which alone the two instances differ, is the effect, or
the cause, or an indispensable part of the cause, of the
phenomenon.”

Method of concomitant variations

"Whatever phenomenon varies in any manner whenever another
phenomenon varies in some particular manner, is either a cause or
an effect of that phenomenon, oris connected with it through some
fact of causation

B

.
0
-
- . e
=) .
=
2 * . .
. .
. .
- .
. s . -
. .
X
< >
v Ice Cream Sales
A

1/5/15

18



A System of Logic

Canons of Experimental Inquiry John Stuart Mill

Direct method of agreement

'If two or more instances of the phenomenon under investigation
have only one circumstance in common, the circumstance in which
alone all the instances agree, is the cause (or effect) of the given
phenomenon."

Method of difference

“If an instance in which the phenomenon under investigation occurs,
and an instance in which it does not occur, have every circumstance
in common save one, that one occurring only in the former; the
circumstance in which alone the two instances differ, is the effect, or
the cause, or an indispensable part of the cause, of the
phenomenon.”

Method of concomitant variations

"Whatever phenomenon varies in any manner whenever another
phenomenon varies in some particular manner, is either a cause or
an effect of that phenomenon, or is connected with it through some
fact of causation

2

Characteristics of a True Experiment

* Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

B

Characteristics of a True Experiment

B

+ Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

» Control: extraneous variables are held
constant across the levels of the
independent variable

Extfraneous Variable

Variables that have some relationship to
the dependent variable but are not of
direct interest in the experiment

1/5/15
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B
Characteristics of a True Experiment

* Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

» Control: extraneous variables are held
constant across the levels of the
independent variable

Characteristics of a True Experiment

* Manipulation: the experimenter has
manipulated some independent variable
to see the effect it has on the dependent
variable

« Control: extraneous variables are held
constant across the levels of the
independent variable

o Random Assignment: chance alone dictates
what treatment each individual receives

B

ev)

Random Assignment

The process of assigning freatments
(levels of the V) to subjects so that only
chance is responsible for which
freatment each subject receives

» Ensures that there are no systematic
differences across groups before tfreatment
(groups will only differ due to chance)

Characteristics of a True Experiment

+ Manipulation: the experimenter has
manipulated some independent variable to
see the effect it has on the dependent
variable

» Control: extraneous variables are held
constant across the levels of the
independent variable

o Random Assignment: chance alone dictates
what treatment each individual receives

B
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Characteristics of a True Experiment

Can Provide Evidence of Causality

B
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Hanger

——————————

Sample 2
n=>50

Access Logs

Record Top
Speed

Record Top
Speed
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= 1,683 miles/hour

= 1,327 miles/hour

Confounding Variable

An extraneous variable that correlates
with both the dependent variable and
the independent variable.

‘ Julian’s Correlational Study ‘

Access Logs Record Top
Speed
| samplez | __ Acwesslogs | Regord To
n=>50 P
Speed

L4

Method of Difference

Circumstance A Circumstance B

Factor 1
Factor 2
Factor 3
Factor 4

Factor 6
Factor 7
Factor 8
Factor 9

Phenomenon Phenomenon
Occurs Does Not Occur
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Method of Difference
Confounded

Circumstance A Circumstance B

Factor 1
Factor 2
Factor 3

Factor 5 fecioc

Factor 6
Factor 7
Factor 8
Factor 9

Phenomenon Phenomenon
Occurs Does Not Occur

1/5/15

‘ Julian’s Correlational Study ‘

Hanger

Sample 2
n=>50

Access Logs Record Top

Access Locgrs Record TOp

Speed

= 1,327 miles/hour

= 1,683 miles/hour

Speed
L] L]
‘ Julian’s True Experiment .
Manipulate Ve
Independent Variable Dependent Variable
Randomly
Assign
. 3 <
+ Run Test in Tunnel Measure
[ ———
Top Speed
Hanger
+ Run Test in Tunnel Measure
Sy
Top Speed
Control Extraneous Control Extraneous
Variables Variables
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‘ Julian’s True Experiment

Manipulate
Independent Variable

Randomly
Assign

s

T

Control Extraneous Control Extraneous
Variables Variables

- > ¥ >3 N
+ H Run Test in Tunnel
—————————

Measure
Dependent Variable

Measure
Top Speed

+ @ Run Test in Tunnel Measure
—_——

Top Speed

= 1,327 miles/hour
= 1,683 miles/hour
L] L]
‘ Julian’s True Experiment .
P Manipulate Measure
Independent Variable Dependent Variable
Randomly
Assign
; Sample 1 = > -
ann; 58 + H Run Test in Tunnel Measure
————————
Top Speed
Hanger

Sa_nlplLZ + Run Test in Tunnel Measure
n=50 == Top Speed

Control Extraneous Control Extraneous
Variables Variables

Method of Difference

Circumstance A Circumstance B

Factor 1
Factor 2
Factor 3
Factor 4

Factor 6
Factor 7
Factor 8
Factor 9

Phenomenon Phenomenon
Occurs Does Not Occur
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Method of Difference

Circumstance A Circumstance B

all factors,
measured and

unmeasured,
equivalent on
average

Phenomenon Phenomenon
Occurs Does Not Occur

‘ Julian’s True Experiment

Manipulate Measure

Independent Variable Dependent Variable

Randomly
Assign

— Sample 1 5
Bl ™
Hanger
Sample 2 l l

Control Extraneous
Variables

b M
2
Run Test in Tunnel Measure
—_—
Top Speed
Measure

Run Test in Tunnel
—_——

T

Control Extraneous
Variables

Top Speed

Characteristics of a True Experiment

+ Manipulation: the experimenter has
manipulated some independent variable to
see the effect it has on the dependent
variable

» Control: extraneous variables are held
constant across the levels of the
independent variable

o Random Assignment: chance alone dictates
what treatment each individual receives

B
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