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Student Resource


Chapter 7:  True Experiments II:  Multifactorial Designs
SPSS Exercises

Dr. Jones, a clinical psychologist, is interested in examining two therapeutic techniques, deep breathing exercises and biofeedback to assess their effect on anxiety. Previous research has lead Dr. Jones to believe that men will benefit more from biofeedback while women will benefit from deep breathing exercises. To test this hypothesis, a sample of 40 college students (20 men and 20 women) with severe anxiety was recruited to participate in the study. Dr. Jones randomly assigned 10 women and 10 men to the deep breathing exercise condition and 10 women and 10 men were assigned to the biofeedback condition.  After the study, participants responded to an anxiety questionnaire (longer scores mean less anxiety). The data are presented in the table below: 

	Deep Breathing Exercises
	Biofeedback

	Women
	Men
	Women
	Men

	65
	91
	95
	75

	70
	92
	85
	70

	73
	83
	90
	65

	81
	79
	75
	73

	73
	85
	83
	90

	80
	87
	85
	85

	79
	71
	76
	65

	73
	92
	86
	60

	69
	89
	92
	70

	84
	90
	89
	75


Practice Exercises:

1. Use a factorial ANOVA to determine which therapeutic technique is effective for men and women. Using the output, identify the following:

a. For the overall test, report the means, standard deviation and sample sizes.

b. For each main effect report F, N, the degrees of freedom for the effect, the degrees of freedom for the error term, and the p-value.

c. For the interaction term report F, N, the degrees of freedom for the effect, the degrees of freedom for the error term, and the p-value.

2. Indicate the significance of each main effect and the interaction.

3. If the interaction is significant, conduct a simple effect ANOVA and identify the following: F, df between, df within, p-value.

4. Interpret your findings and draw a conclusion.

* Check your work with the answers on the next page.

Answers:

1a.    Dependent Variable: ANXIETY 

	TECHNIQUE
	GENDER
	Mean
	Std. Deviation
	N

	breathing
	male
	85.9000
	6.72392
	10

	
	female
	74.7000
	6.05622
	10

	
	Total
	80.3000
	8.47349
	20

	biofeedback
	male
	72.8000
	9.16273
	10

	
	female
	85.6000
	6.43256
	10

	
	Total
	79.2000
	10.12345
	20

	Total
	male
	79.3500
	10.31236
	20

	
	female
	80.1500
	8.26072
	20

	
	Total
	79.7500
	9.23136
	40


b.  

	
	Technique
	Gender

	F
	.234
	.124

	N
	40
	40

	dfeffect
	1
	1

	dferror
	36
	36

	p-value
	p>.05
	p>.05


c. 

	
	Technique X Gender Interaction

	F
	27.80

	N
	40

	dfeffect
	1

	dferror
	36

	p-value
	p<.001


2. The factorial ANOVA indicates that the gender and therapeutic technique main effects are not significant. However the therapeutic technique by gender interaction is significant.

3. 

	Simple Effect Analysis
	F
	dfbetween
	dferror
	Significance level

	Male: Breathing vs. Biofeedback
	16.563
	858.050
	51.806
	.002

	Female: Breathing vs. Biofeedback
	11.467
	594.050
	51.806
	.001


4. Men who participated in the biofeedback condition had lower anxiety scores (M=72.80) than men who participated in the deep breathing exercises condition (M=85.90). In contrast, women who participated in the deep breathing exercises condition had lower anxiety scores (M=74.70) than women who participated in the biofeedback condition (M=85.90). These findings appear to confirm the hypothesis that men will benefit from biofeedback and women will benefit from deep breathing exercises as a way to reduce anxiety.

