Practice 2 Factor ANOVAs

1) What are “factors” (of what can they be composed)?

2) You conduct an experiment in which people are randomly told that they did well or poorly on an IQ test. After that, participants were randomly assigned to complete an easy test, a mildly challenging test, a challenging test, or an extremely difficult test.

How many factors are in your experiment?


How many conditions are in your experiment?


Are your two factors independent of one another?


What kind of ANOVA would you conduct to analyze the data from your experiment?

How many F-values will you calculate?


What will each of your F-values test? Write the CONCEPTUAL formula for each F-value.

Define an interaction 

What is the null hypothesis for your interaction above?

What is the alternative hypothesis for your interaction?

Define a main effect 

What is the null hypothesis for your main effects above?

What is the alternative hypothesis for your main effects?

3) Fill in means to make this a fan interaction:
	
	A1
	A2

	B1
	
	

	B2
	
	


Fill in means to make this a cross-over interaction:
	
	A1
	A2

	B1
	
	

	B2
	
	


What’s going on here? 

	
	A1
	A2
	

	B1
	25
	30
	27.5

	B2
	25
	30
	27.5

	
	25
	30
	


4) Beth conducted an experiment in which she randomly gave some participants a caffeine pill and other participants a placebo pill. She then randomly gave some people either an analytic test, a math test, or a verbal tests and records their scores on the test they took.

Using the below information, determine whether there was a main effect of pill, a main effect of test, and an interaction between caffeine and test.

There are 5 people in each condition, for a total N = 30

SSTOTAL = 
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where k = the total number of conditions.

SSwithin = SSerror =  
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SSfactor A (Pill) = 
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df factor A (Pill) = Levels in factor A – 1 = 
SSfactor B (Test) = 
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df factor B (Test) = Levels in Factor B – 1 = 

SSA x B interaction = SSbetween - SSfactor A (Pill) - SSfactor B (Test)

=

dfA x B interaction = dfbetween - dffactor A (Pill) - dffactor B (Test)

=

MSfactor A (Pill) = SSfactor A (Pill) / dffactor A (Pill)

=
MSfactor B (Test) = SSfactor B (Test) / dffactor B (Test)

=
MSA x B interaction = SSA x B interaction / dfA x B interaction

=
MSwithin = SSwithin / dfwithin
=
Ffactor A (Pill) = MSfactor A (Pill) / MSwithin = 

Fcrit =       


(for alpha = .05) 
Ffactor B (Test) = MSfactor B (Test) / MSwithin =  
Fcrit =      


(for alpha = .05)
FA x B interaction = MSA x B interaction / MSwithin =  
Fcrit =     


(for alpha = .05)
What do you conclude??

ANSWERS
1) What are “factors” (of what can they be composed)?

Independent Variable (i.e., one manipulated by the experimenter) or 

Quazi-Independent Variable (i.e., a variable that is accounted for by the experimenter, but is not actually manipulated).
2) You conduct an experiment in which people are randomly told that they did well or poorly on an IQ test. After that, participants were randomly assigned to complete an easy test, a mildly challenging test, a challenging test, or an extremely difficult test.

How many factors are in your experiment?
2
How many conditions are in your experiment?
8
Are your two factors independent of one another?
Independent
What kind of ANOVA would you conduct to analyze the data from your experiment?

2 Factor ANOVA

How many F-values will you calculate?
3
What will each of your F-values test? Write the CONCEPTUAL formula for each F-value.
Main effect of feedback; 

F = the variance due to difference between the means for feedback
the variance due to chance

Main effect of Test; 

F = the variance due to difference between the means for test
the variance due to chance

The interaction between feedback and test;

F = the variance not explained by main effects
the variance due to chance

Define an interaction 
– The effect of one factor on the DV depends on the other factor. OR

– mean differences between conditions that are different from what would be predicted from the overall main effects of the factors. In other words, observed differences beyond possible main effects.
What is the null hypothesis for your interaction above?

Ho: There is no interaction between feedback and task. All mean differences are explained by the main effects of feedback and task.
What is the alternative hypothesis for your interaction?

H1: There is an interaction between feedback and task. The mean differences between conditions is not what would be predicted from the overall main effects of feedback and task.

Define a main effect 
– Mean differences between/among levels of a factor.
What is the null hypothesis for your main effects above?

Ho: µA1 = µA2 
OR
µnegative feedback  = µ negative feedback
Ho: µB1 = µB2 = µB3= µB3

What is the alternative hypothesis for your main effects?

H1: µA1 does not =  µA2 
OR
µ negative feedback does not =  µ negative feedback

H1: At least on of the test conditions is different than another.
3) Fill in means to make this a fan interaction: These are EXAMPLES of means that fit.
	
	A1
	A2

	B1
	12
	8

	B2
	14
	20


Fill in means to make this a cross-over interaction: These are EXAMPLES of means that fit.
	
	A1
	A2

	B1
	1
	100

	B2
	100
	1


What’s going on here? 
	
	A1
	A2
	

	B1
	25
	30
	27.5

	B2
	25
	30
	27.5

	
	25
	30
	


NO interaction, one main effect.

4) Beth conducted an experiment in which she randomly gave some participants a caffeine pill and other participants a placebo pill. She then randomly gave some people either an analytic test, a math test, or a verbal tests and records their scores on the test they took.
Using the below information, determine whether there was a main effect of pill, a main effect of test, and an interaction between caffeine and test.

There are 5 people in each condition, for a total N = 30
SSTOTAL = 
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dftotal = N – 1 = ??? =  30 – 1 = 29.
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dfbetween = ??? = k – 1 = 6 – 1 = 5
where k = the total number of conditions.

SSwithin = SSerror =  
[image: image8.wmf]k

k

k

n

X

X

n

X

X

n

X

X

å

å

å

å

å

å

-

+

+

-

+

-

2

2

2

2

2

2

2

1

2

1

2

1

)

(

(

...

)

)

(

(

)

)

(

(

) = 10
dfwithin = N – k = ??? = 30 – 6 = 24
SSfactor A (Pill) = 
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df factor A (Pill) = Levels in factor A – 1 = 2 – 1 = 1
SSfactor B (Test) = 
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 = 30
df factor B (Test) = Levels in Factor B – 1 = 3 – 1 = 2
SSA x B interaction = SSbetween - SSfactor A (Pill) - SSfactor B (Test)

90 – 30 – 12 = 48
dfA x B interaction = dfbetween - dffactor A (Pill) - dffactor B (Test)

= 5 – 1 – 2 = 2
MSfactor A (Pill) = SSfactor A (Pill) / dffactor A (Pill)

= 12/1 = 12
MSfactor B (Test) = SSfactor B (Test) / dffactor B (Test)

= 30/2 = 15
MSA x B interaction = SSA x B interaction / dfA x B interaction

= 48/2 = 24
MSwithin = SSwithin / dfwithin
= 10/24 = .417
Ffactor A (Pill) = MSfactor A (Pill) / MSwithin = 12/.417 = 28.77
Fcrit = 4.26 (for alpha = .05) 
Ffactor B (Test) = MSfactor B (Test) / MSwithin = 15/.417 = 35.97
Fcrit = 3.40 (for alpha = .05)
FA x B interaction = MSA x B interaction / MSwithin = 24/.417 = 57.55
Fcrit = 3.40 (for alpha = .05)
What do you conclude??

Both main effects and the interaction of the 2 factors are significant (i.e., exist).
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