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A. Review of Group Designs

	Between-group design
	1. Independent groups design: Each participant randomly assigned to one experimental condition

	
	2. Nonequivalent groups design: Groups of participants are compared along naturally occurring categories 
(not an experiment, but uses same analyses as one)


	Within-subject design
	1. Each participant goes through multiple experimental conditions


t-tests and ANOVA
· IV: Categorical

· DV: Continuous

· t-test when there is a single IV with only two categories
· ANOVA when there is a single IV with several categories or there are multiple IVs
Technical Terms

· Factor = Categorical independent variable
· Level = One of the specific categories of an independent variable
	Practice #1
In a randomized controlled trial comparing surgery, medication, and placebo treatments for heart disease, a researcher examined how well these treatments improve blood pressure.

How many factors?

     One. Treatment type
How many levels?

     Three.  Surgery, medication, and placebo
What type of analysis would you use?

     ANOVA.  The IV is categorical and has multiple 
     levels, and the DV is continuous.


	Practice #2

Participants in a study complete 10 frames of bowling.  During half of the frames, participants bowl as quickly as possible.  During the other half, participants bowl normally.  The DV is number of points.
How many factors?
     One.  Bowling condition.
How many levels?

     Two.  Speed or control.

What type of analysis would you use?

     t-test.  The IV is categorical and has two levels, 
     and the DV is continuous


	Practice #3
A researcher has each participant complete a survey measure of Need for Cognition and compares these scores to GPA.  
How many factors?

     Trick question.  No categorical variables.

How many levels?

     Trick question.  No categorical variables.

What type of analysis?

     Correlational.  Both variables are continuous.


	Practice #4

A researcher wants to study memory span.  She examines whether caffeine improves memory over a placebo control, and she also examines gender differences in memory span.
How many factors?

     Two.  Pill and gender.
How many levels?

     Two for pill (caffeine vs. placebo) and two for 
     gender (male vs. female)

Type of analysis?

     ANOVA because multiple categorical IVs are 
     present


B. Control Groups

Overview

· Internal Validity: Ability to draw causal conclusions about the ability of a treatment or manipulation to produce observed effects

· Goal: Determine if a treatment works, or what components of treatment are essential

· Control Condition

· Can be a non-treatment group

· Can include all non-essential components of treatment, all aspects not thought to cause change
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Placebo

· Substance lacking an active treatment ingredient

· Any observed effect (placebo effect) is due to a self-fulfilling prophecy

· Ethical?

· Inert placebo: Most commonly used, has virtually no physiological effect

· Sugar pill
· Active placebo: Has some physiological effect, but still lacks the active treatment ingredient

· [image: image15.jpg]“Get serious, John, we're talking business ethics not ethics.”
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Causes dry mouth, constipation, stomachache, etc.

· Produces a greater 
effect than inert placebos

· Which placebo is better 
for internal validity?

· Which placebo do you 
choose if you work for 
Pfizer or Eli Lilly?
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Waiting List
· More common for behavioral and psychological interventions

· Ethical?

Treatment as Usual (TAU)

· Common in a variety of medical and psychological treatment studies, where some modestly beneficial treatment already exists

· Often compared to a treatment with some fundamentally new component
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Yoked Control Group

Some aspect of the control group (time span, number of sessions, number of doses, etc.) is matched to the treatment group
C. Factorial Designs
Introduction
· Study involving more than one categorical independent variable
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Examine the effects of anxiety and mortality salience on war support, both within the same experiment

  Anxiety Level





     low


high

	low

         MS
	low A, low MS
	high A, low MS

	high
	low A, high MS
	high A, high MS


  Anxiety Level





     low


high

	low

         MS
	3.6
	4.9

	high
	5.3
	7.8


Notation

· Factor = categorical independent variable

· Level = category of the factor

· Condition = experimental group or cell

· Summarized using numbers

· 2 x 3

· 2 x 4 x 8

· # of Factors = # of numbers

· # of Levels on a factor = numbers themselves

· # of conditions = product of the numbers

D. Factorial Designs: Main Effects
Introduction

· Definition: Overall effect of a single independent variable

· Refers to a significant mean difference among levels on a factor

· Can be as many main effects as there are factors

  Anxiety Level





     low


high

	low

         MS
	3.6
	4.9

	high
	5.3
	7.8


 



     4.45


6.35

There is a main effect of anxiety on war support.  There is also a main effect of mortality salience upon war support.  

  Anxiety Level





     low


high

	low

         MS
	4.8
	4.9

	high
	8.0
	7.8


 



     6.40


6.35

There is a main effect of mortality salience on war support; however, anxiety is unrelated to war support.

Graphs

· One IV goes on the X-axis (bottom)

· Any additional IVs require a key and are represented using different lines or bars

· The DV goes on the Y-axis (side)

One-way, no main effect
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One-way, main effect
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2 x 2, no main effects
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2 x 2, one main effect
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2 x 2, one main effect 
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2 x 2, two main effects
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2 x 4, two main effects

[image: image11.emf]0

1

2

3

4

5

6

7

8

9

10

high low

Mortality Salience

War Support

low

high

control

anger


E. Factorial Designs: Interactions

Introduction

· Most difficult concept in experimental psych?

· Definition: Occurs when the effect of one independent variable depends on the level of another independent variable

Is CBT or psychodynamic therapy better for depression?

Answer: It depends!  Let’s look at depression scores.

Personality Type



               Open-minded
     Avoidant

	CBT

Therapy
	40
	17

	Dynamic
	15
	41






     27.5


29.0

There is no main effect of personality type or therapy on depressive symptoms.  However, there is an interaction between personality and therapy type.  Open-minded people do better in dynamic therapy, whereas avoidant people do better in CBT.  
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Are loud obnoxious commercials more effective than typical commercials in affecting consumer behavior?

Answer: It depends!  Let’s look at the percentage of people who start buying the product.

     Commercial



                 Obnoxious

      Typical

	Rare

Frequency
	25%
	7%

	Often
	6%
	24%






     15.5%


15.5%

There is no main effect of commercial type or frequency, but there is an interaction.  Obnoxious commercials are effective when used rarely, and typical commercials are effective when used often.
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F. Main Effects and Interactions Combined

     Commercial



                 Obnoxious

      Typical

	Rare

Frequency
	25%
	17%

	Often
	6%
	34%






     15.5%


25.5%

There was a main effect for commercial type but not frequency.  Typical commercials, on average, worked better than obnoxious commercials.  However, an interaction was also present.  Specifically, typical commercials worked best when used often, whereas obnoxious commercials worked best when used rarely.  
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For several other examples, check out this psychwiki page…

http://www.psychwiki.com/wiki/What_is_an_Interaction%3F
Factorial Matrix





4.25





6.55





4.85





7.90





28.5





28.0





16%





15%





21%





20%








