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Review of Last Week
Within-subject factorial ANOVA

1. Which columns of data are 
required to set up a within-subjects 
factorial ANOVA?

2. Which assumptions should you 
test when conducting a within-
subjects factorial ANOVA?

3. If the assumption of sphericity is 
violated, what should you do?

4. Which numbers do you need to 
include when reporting the results 
of a within-subjects factorial 
ANOVA?

Effect Size
5. What is the most common 

measure of effect size for ANOVA?
6. What does a partial eta-squared 

of .50 mean?

Power
7. What does it mean if your 

experiment has power of .20?
8. If effect size increases, does power 

increase or decrease?
9. What can you do to increase the 

power of an experiment?
10. Which design is more powerful, 

between-subjects or within-
subject?

11. What do you need to know in order 
to calculate the power of a study?

12. What do you need to know in order 
to calculate the number of 
participants you will need for a 
study?

Today’s Learning Objectives
Mixed-design ANOVA

1. WHat is the other name for 
a mixed-design ANOVA?

2. Which columns of data are 
required to set up a mixed-
design ANOVA?

3. Which assumptions should 
you test when conducting a 
mixed-design ANOVA?

4. If the assumption of 
sphericity is violated, what 
should you do?

5. Which numbers do you 
need to include when 
reporting the results of a 
mixed-design ANOVA?

Types of ANOVA

One IV More than one IVMore than one IV

One
One-way 
between-
subjects

Factorial
between-
subjects

Mixed-design
(split-plot)

All
One-way 

within-subject
Factorial

within-subject

Mixed-design
(split-plot)
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Mixed-design ANOVA
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Memory for Emotional Scenes

Positive Images Neutral Images Negative Images

Set Up the Data

Between
Factor

Factor2a Factor2b Factor2c

Subject 1

Subject 2

Subject 3

Subject 4

Subject 5

Subject 6

1 a1 b1 c1

1 a2 b2 c2

1 a3 b3 c3

2 a4 b4 c4

2 a5 b5 c5

2 a6 b6 c6

Set Up the Data

sex positive neutral negative

Subject 1

Subject 2

Subject 3

Subject 4

Subject 5

Subject 6

male 0.74 0.55 0.65

male 0.65 0.59 0.70

male 0.75 0.61 0.55

female 0.55 0.49 0.62

female 0.66 0.63 0.69

female 0.81 0.75 0.79

Set Up the Data

Set Up the ANOVA Set Up the ANOVA



Set Up the ANOVA Set Up the ANOVA

Interpret the Results Homogeneity of Variance

Fmax = .98592 / .80412 = 1.50

Sphericity

317, 357

Mauchly’s test indicated that the 
assumption of sphericity had been 
violated (!2(2) = 11.8, p = .003), 
therefore degrees of freedom were 
corrected using Greenhouse-Geisser 
estimates of sphericity (" = 0.63).

Write Up the Results
Analysis revealed a main effect of 
emotion, F(1.25, 17.5) = 23.3, p < .001,  
#p

2 = .63, that was not qualified by 
participant sex, F(1.25, 17.5) = 0.45,      
p = .55,  #p

2 = .031.



Write Up the Results
There was also no main effect of 
participant sex, F(1, 15) = 1.34, p = .27,  
#p

2 = .088.

Post-hoc Analyses

Post-hoc Analyses

Memory scores were lower for the neutral images 
than for the positive images, t(15) = 5.89, p < .001,  
d = 1.47, and the negative images, t(15) = 10.1,      
p < .001, d = 2.52. However, memory scores were 
not different for positive and negative images,     
t(15) = 1.46, p = .17, d = 0.36.

mixed-design ANOVA
split-plot

Vocabulary

Sample exam questions

What is/are the dependent variable(s)?

a) the sex of the faces
b) the sex of the participants
c) the number of correct trials
d) both A and B

Male and female participants in an experiment were instructed to 
choose the more masculine face from 10 pairs of male faces and 10 
pairs of female faces. Each participant saw both sexes of face. The 
experimenter’s hypothesis is that detection of the more masculine 
face will be better for male faces than for female faces and that 
women will be better at detecting masculinity than men will.

Sample exam questions

What is/are the independent variable(s)?

a) the sex of the faces
b) the sex of the participants
c) the number of correct trials
d) both A and B

Male and female participants in an experiment were instructed to 
choose the more masculine face from 10 pairs of male faces and 10 
pairs of female faces. Each participant saw both sexes of face. The 
experimenter’s hypothesis is that detection of the more masculine 
face will be better for male faces than for female faces and that 
women will be better at detecting masculinity than men will.



Sample exam questions

What statistic would you use to test the 
hypothesis?

a) mixed-design ANOVA
b) independent samples t-test
c) paired samples t-test
d) between-subjects one-way ANOVA

Male and female participants in an experiment were instructed to 
choose the more masculine face from 10 pairs of male faces and 10 
pairs of female faces. Each participant saw both sexes of face. The 
experimenter’s hypothesis is that detection of the more masculine 
face will be better for male faces than for female faces and that 
women will be better at detecting masculinity than men will.

Sample exam questions

What is/are the dependent variable(s)?

a) the driving score
b) participants’ previous drinking experience
c) the number of drinks in the experiment
d) both B and C

Julie did an experiment to look at the effects of alcohol consumption on driving ability. 
Her participants either drank more than 10 units per week (experienced drinkers) or 
less than 5 units per week (less experienced drinkers). Each participant was randomly 
assigned to drink 0, 1 or 2 drinks and then their driving ability was measured using a 
driving video game. Julie’s hypothesis was that driving scores would decrease as 
alcohol intake increased for all participants, but the decrease in scores would be 
smaller for the more experienced drinkers than for the less experienced group.

Sample exam questions

What is/are the independent variable(s)?

a) the driving score
b) participants’ previous drinking experience
c) the number of drinks in the experiment
d) both B and C

Julie did an experiment to look at the effects of alcohol consumption on driving ability. 
Her participants either drank more than 10 units per week (experienced drinkers) or 
less than 5 units per week (less experienced drinkers). Each participant was randomly 
assigned to drink 0, 1 or 2 drinks and then their driving ability was measured using a 
driving video game. Julie’s hypothesis was that driving scores would decrease as 
alcohol intake increased for all participants, but the decrease in scores would be 
smaller for the more experienced drinkers than for the less experienced group.

Sample exam questions

What statistic would you use to test the 
hypothesis?

a) between-subjects one-way ANOVA
b) between-subjects factorial ANOVA
c) within-subjects one-way ANOVA
d) within-subjects factorial ANOVA

Julie did an experiment to look at the effects of alcohol consumption on driving ability. 
Her participants either drank more than 10 units per week (experienced drinkers) or 
less than 5 units per week (less experienced drinkers). Each participant was randomly 
assigned to drink 0, 1 or 2 drinks and then their driving ability was measured using a 
driving video game. Julie’s hypothesis was that driving scores would decrease as 
alcohol intake increased for all participants, but the decrease in scores would be 
smaller for the more experienced drinkers than for the less experienced group.

Sample exam questions
Which of the following graphs 
describes Julie’s hypothesis?
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Sample exam questions

Participants in an experiment chose the 
more symmetric face from 10 different pairs 
of faces. Which test would you use to 
determine if their detection of the more 
symmetric face was different from the 
chance performance of 5 correct trials? 

a) one-sample t-test
b) independent samples t-test
c) paired samples t-test
d) between-subjects one-way ANOVA



Sample exam questions

For which type of t-test do you need to test 
for homogeneity of variance?

a) one-sample t-test
b) independent samples t-test
c) paired samples t-test
d) all of the above

Sample exam questions

Which ANOVA is equivalent to a paired 
samples t-test?

a) between-subjects one-way ANOVA
b) between-subjects factorial ANOVA
c) within-subjects one-way ANOVA
d) within-subjects factorial ANOVA


