


Review — 3

Common mistakes in causal reasoning
lmorlngacomonewso
~» You wake up with a fever. Afawhoursmyw
find red spots on your skin. You conclude that
the fever must have caused the red spots.
~ Post hoc, ergo propter hoc
* You go to the doctor, the next day you feel
better, therefore the doctor caused you to feel
~ Confusing cause and effect
» Layoff of workers is cause of economy slowing
down

Clicker Question

Which causal fallacy does this example lllustrate?
Whenever the power goes out, your Dad starts
beating on the wall. The power comes back on and
he takes credit for getting it on again.

A. lgnoring a common cause

B. Post hoc, ergo propter hoc

C. Confusing cause and effect

D. None of the above

Clicker Question

What causal fallacy Is llustrated in this example: Mindy has a
car accident. When the police arrive, they find a lot of

empty beer cans in the passenger seat. They conclude that
the beers cans caused the accident

A. Ignoring a common cause

B. Treating coincidence as a cause
C. Post hoc, ergo propter hoc

D. Confusing cause and effect




The basic idea of an experiment

If the independent variable is the cause of the
dependent variable, then a manipulation of the
independent variable should produce a change in the
value of the dependent variable
And if it were not the cause, we would not expect
such a result from manipulation

Manipulation

[vahses]

Experiments on regular
deterministic systems

When there is no variance in the population "z
being studied, statistical analysis is not necessary

The main danger is affirming the consequent
The key is to test a causal hypothesis in which you
would not expect the effect to occur unless you were
right about the cause.

Manipulation
(vary the object dropped)

Object dropped | Object
(mss)s]

Clicker Question

To avoid affirming the consequent, which premise should one
use to confirm a hypothesis?
A. If X is the cause of Y, then Y will change as X
changes
If X is the cause of Y, then Y will not change as X
changes

changes
If X is not the cause of Y, then Y will not change as X
changes

B.
C. If Xis not the cause of Y, then Y will change as X
D.







Clicker Question

A confound s
A. The dependent variable in an experiment
An extraneous variable that may causally affect
the independent variable

the dependent variable

B.
C. An extraneous variable that may causally affect
D. The independent variable in an experiment

Strategies for controlling
confounding variables

Most commonly used to control confounding procadural
variables

Randomization
Most commonly used to control confounding subject
variables

Matching subjects
Aless preferred strategy for controlling confounding subject
Only works for known confounds

Making confounding variabies into studied variables

“
P S o~ . —

Procedural variable confounds

When you conduct a manipulation, generally more than
one thing will be changed
-~ These variables will then be correlated with the
independent variable but with respect to the
independent variable being tested are
extraneous
~ If one of the other variables is causally related to
the effect of interest, it rather than the variable
you are considering may be the cause—
confound




Confounding Procedural
Variables |

The president of the AGL corporation wanted to get his
workers to be more productive
She found that when each employee A
was presented with a jar of jellybeans, -
productivity increased

Was it the jellybeans that caused the
increased productivity? Or was it

Controlling confounding
procedural variables

Correlation
OF atabation | Procedural variable

Manipulation \
\ ?

Indepencent variable .‘ Dapendent variabie
[values] [valuas]

Strategy: break the correlation—thereby breaking the
effect of the confounding variable
Commonly achieved via locking

Clicker Question

What method(s) could you use to eliminate the effects
of the confounding procedural variables in the
jeltybean case (e.g., novelty of situation, attention
from president, desire to reciprocate)?

A. Random assignment

B. Lock the value of each variable

C. Match subjects on the values of each variable
D. Make the variable a factor in the experiment













Within-subjects designs

GOOD NEWS:
* Requires a smaller number of participants
* Rules out any differences between subjects

BAD NEWS:

* Potential “contamination” of participants' behavior
from previous trial: carryover effect

+ Subjects might learn from one condition and that
could alter their behavior in the second condition
~Practice effect

~Fatigue effect

Clicker Question

A within subjects design
A. Uses participants as their own controis
B. Requires fewer participants than a between
subjects design
C. Runs the risk of a carryover effect

D. All of the above

Counterbalancing
Within subject counterbalancing
order: ABBA
Across subject counterbalancing
—Complete: every possible sequence—requires n!
—Partial
* Random
+ Latin Square:
-~ each condiion sppears ance and only once in & given
ordinal position
— No two conditions ane uxtaposed in the same arder mare
than once
Order 1:A B D c
Ordar 2: B C A D
Order 3: C D B A
Order 4: D A C B
S S S Soao













Clicker Question

Which of the following Is not a threat to internal validity
A. The independent variable is only a contributory
cause
The existence of a confounding procedural
variable

B.
C. The existence of a confounding subject variable
D. All of the above

Planning an experiment
‘Say the color the following words are written in

Blue Pink
Brown Yellow
White Orange
Green
Does it seem harder to name the colors when the
words name a different color?

BLUE GREEN YELLOW

P'anning an ] PINK RED ORANGE
experiment - 2 AR
TAN WHITE EROWN

How might we test the claim that it is the meaning of the
word that makes it harder to say the color it is written in?

Operationalize the notion of being hard to read
—~ Slower reaction time when incongruent words

~ More errors when incongruent words

Identify a sample population :
~ College undergraduates in psychology courses
















