Homework

Homework #14a:  2-Way ANOVA
	Study Background:   Read Carefully!!
Social psychologists have studied extensively the variables that influence the ability of a speaker to persuade an audience to take the speaker’s position on an issue. One important factor that influences the amount of attitude change a speaker can generate is the discrepancy between the position advocated by the speaker and the position of the audience. Up to a point, the more discrepant the speaker’s position, the greater the attitude change that will result. However, if the speaker’s position becomes too discrepant, the speaker looses credibility and the message is less persuasive.

It has been hypothesized that the nature of the relationship between message discrepancy and attitude change differs, depending on the expertise of the speaker, formally referred to as the source. According to this perspective, speakers with high expertise can take much more discrepant positions that speakers with low expertise and still obtain large amounts of attitude change. As an example of how this proposition could be tested, consider the following hypothetical experiment.

College students evaluated the quality of a passage of poetry on a 21-point scale and then listened to a taped message concerning this passage that was presented as representing the opinion of either an expert (a famous poetry critic) or a non-expert (an undergraduate student enrolled in a creative writing class). The messages were identical except for which source they were attributed to. In addition, the messages were constructed to be either slightly discrepant, moderately discrepant, or highly discrepant from students’ initial ratings of quality. For example, in the large-discrepancy condition, if a student rated the passage as being relatively high in quality, the message argued that the passage was low in quality. For example, in the large-discrepancy condition, if a student rated that the relatively high in quality, the message, argued that the passage was low in quality. After listening to the message, students re-rated the poetry. The resulting design was a 3 x 2 factorial with three levels of message discrepancy (small, medium, or large) and two levels of source expertise (high versus low). The dependent variable was the amount of change in the quality ratings after listening to the message. Scores could range from -20 to +20, with higher values indicating grater attitude change in the direction advocated by the source. The data for the experiment are presented below along with intermediate statistics necessary to calculate the sums of squares.

	Data Collected

Source Expertise
Msg Discrep.

High

Low

Small

3

4

2

3

3

1

0

2

1

1

Medium

8

7

7

7

6

1

3

1

2

2

Large

9

8

10

9

9

0

1

1

2

1



	

	1.  Graph the results of the study using the cell means.  Put Message Discrepancy on the x-axis.
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	Note:  
Let’s call Msg Discrepancy Factor A

Let’s call Source Expertise Factor B 


The DV is Attitude Change


	

	2.  State the 3 null hypotheses you can test with a 2-way ANOVA.

Ho:  Message Discrepancy:  μsmall = μmed = μlarge

Ho:  Source Expertise:  μhigh= μlow
Ho:  No Interaction
	3. Describe the study design:

2x3 a=2  b=3    

[OR   3x2  a=3   b=2 ]
 

	4.  Determine the typical Attitude Change occurring when participants experienced a large discrepancy from a source low in expertise? Report the appropriate mean (row, column, or cell).
Large Disc (M = 1) 
	5. What condition produced the most attitude change? Report the appropriate mean (row, column, or cell).

High Expertise & 

Large Discrepancy  (M = 9)
	6. Which type of authority produces the most attitude change? Report the appropriate mean (row, column, or cell).

High Expertise (M=6.33) 



	7. Which type of message discrepancy produced the largest attitude change?  Report the appropriate mean (row, column, or cell).
Large Discrp (M=5) 
	8. Explain why we can’t just base our interpretation of the results on the graph.  Why must we do an ANOVA?  Mention the difference between sample means and population means in your answer.

The graph only shows differences between sample means trying to represent population means.  To determine if apparent differences are reliable (i.e., reflect true differences among population means), we conduct an ANOVA.

	9. Complete this source of variation table.

Source of V.

SS

df

MS

F-obt

F-crit

η2

Msg Discrep.

50.40

2
25.2
47.279
3.40
.1676
Source Expertise

192.53

1

192.53
361.00
4.26
.64
A*B

45.067

2
22.533
42.277
3.40
.15

Error

12.8
24
.533

Total

300.8
29



	Post-hoc test

descrepancy

N

Subset

1

2

small

10

2.00

medium

10

4.40

large

10

5.00

Sig.

1.000

.079


	10.  Summarize the three F tests and the relation between the μ’s. 

F(2,24) = 47.279, p ( .05    μ medium and μ large > μ  small 
F(1,24) = 361.00, p ( .05    μ high exp > μ  low exp
F(2,24) = 42.277, p ( .05



	
	11.  On a separate piece of paper, explain the outcome of the analysis in paragraph form.


	· The hypotheses were supported. 

· High Source expertise produced significantly more attitude change (M=6.3) than low (M=1.27), F (1,24) = 361.00, p(.05. 

· Critiques evoking medium (M=4.4) or high discrepancy (M=5) produced significantly greater attitude change than low discrepancy (M=2), F (2,24) = 47.279, p(.05.  

· Additionally, there was an interaction between expertise and discrepancy F (2,24) = 42.277, p(.05..  As discrepancy moved from small to medium, both low and high expertise conditions increased.  However, moving from a medium to large discrepancy caused more change in only the high expertise condition; it decreased for low source expertise.
· Source expertise accounted for the most variance in attitude change (η2 = .64), followed by message discrepancy (η2 = .17) and the interaction (η2 = .15).
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Student-Newman-Keuls

a,b

10

2.00

10

4.40

10

5.00
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discrep

small

medium

large

Sig.

N

1

2

Subset

Means for groups in homogeneous subsets are displayed.

Based on Type III Sum of Squares

The error term is Mean Square(Error) = .533.

Uses Harmonic Mean Sample Size = 10.000.

a. 

Alpha = .05.

b. 
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Corrected Model

Intercept

expertise

discrep

expertise * discrep

Error

Total

Corrected Total

Type III Sum

of Squares

df

Mean Square

F

Sig.

R Squared = .957 (Adjusted R Squared = .949)

a. 
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M= 5.0





M=6.33





M = 7





M = 3





Calculate Column Means





Calculate Cell Means





M=1.27





Calculate Row Means





M= 4.4





M=2.0





M = 9





M = 1





M = 1.8





M = 1














