Topic 21 

Analyzing Two Treatments—I 

	Activity 21-1:  Effect of Education and Religion on Household Size


a) Open the SPSS data file REL_EDUC.SAV.  The column Educ contains the educational level of the respondent, the column Size contains the household size, and the column Re contains the religious affiliation of the respondent.  

b) Identify the response variable and the main effects variables.

The response variable is household size, and the main effects are education level and religious affiliation.
c) Have SPSS create a main effects plot for both main effects variables.  Briefly discuss what you see.
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d) Have SPSS create the interaction plot for the religion and education main effects with household size as the response.  Enter religion in the Horizontal Axis box and education Separate Lines box.  What you get should look like the following.

Profile Plots
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e) Using the interaction plot and the main effects plots do you feel there is a difference in mean household size according to education?

The lower and higher education levels seem to have smaller families than the high school group.
f) Using the interaction plot and the main effects plot do you feel there is a difference in mean household size according to religion?

Protestants seem to have smaller families than do Catholics and other religions.  It is not clear whether or not Catholics have significantly higher family sizes than the other religion group.
g) Using the interaction plot do you feel there is an interaction effect between education and religion?

The lines are not parallel indicating the presence of an interaction.
	Activity 21-2:  Computing the Sums of Squares


a) Have SPSS create a crosstabulation using religion and education.  Let education be the A effect and religion be the B effect.  Record the values for a, b, n, and N in the space below.
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b) Have SPSS compute the mean of the variable Size. Use Analyze > Descriptive Statistics > Explore.  This is the grand mean.  Record it in the space below.
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c) In your output for explore take the value of the variance and multiply it by N-1.  This will be SSTotal.  Record this value in the space below.
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d) Have SPSS compute the mean household size for each educational level.  Use Analyze > Descriptive Statistics > Explore with education in the Factor List box.  Use these results to complete the missing entries in the following table.
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	Some Elem
	2.83-3.04 = -.21
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	Some HS
	3.51 - 3.04 = .47


	(.47)2 = .2209
	3(40)(.2209) = 26.508

	Some Coll
	2.79 - 3.04 = -.25  

	(-.25)2 = .0625
	3(40)(.0625) = 7.5

	
	
	Total

	39.3


e) Sum the results in the rightmost column.  This will be SSA.  Record this value in the space below.
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f) Have SPSS compute the mean household size for each religious category.  Use Analyze > Descriptive Statistics > Explore with religion in the Factor List box.  Use these results to complete the missing entries in the following table.
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	Protestant
	2.63 – 3.04 = -.41

	(-.41)2 = .1681
	3(40)(.1681) = 20.172

	Catholic
	3.39-3.04 = .35
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	3(40)(.1225) = 14.7


	Other
	3.11 - 3.04 = .07  


	(.07)2 = .0049
	3(40)(.0049) = .588

	
	
	Total

	35.46


g) Sum the values in the rightmost column.  This will be SSB.  Record this value in the space below.
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h) Split the cases by entering both religion and education in the Groups Based On box.  Run Analyze > Descriptive Statistics > Explore on size.  The Factor List box should be empty.  Multiply the reported variances by n-1, and fill in the missing entries in the table below.
	
	Protestant
	Catholic
	Other

	Some Elem


	39(1.82) = 70.98
	39(7.023) = 273.897
	39(2.779) = 108.381

	Some HS


	39(3.177) = 123.903
	39(3.382) = 131.898 
	39(2.738) = 106.782

	Some Coll


	39(1.323) = 51.597
	39(1.892) = 73.788
	39(1.426) = 55.614


i) Sum the entries in the table.  This is SSE.  Record the value in the space below.
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j) Finally, compute SSAB as follows.
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	Activity 21-3:  Computing the Mean Squares


a) What are the values of a, b and n?

a = b = 3, n = 40
b) Using these values and the sums of squares from Activity 21-2 compute and record the mean squares in the space below.
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	Activity 21-3:  Conducting the Tests


a) Compute and record the F ratio for testing for a difference in mean household size due to educational level.
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b) Compute and record the p-value for this test.
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c) What do you conclude?

There is strong evidence that the mean household size varies according to educational level.
d) Compute and record the value of the F ratio for testing a difference in mean household size due to religious preference.
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e) Compute and record the p-value for this test.
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f) What do you conclude?

There is strong evidence that the mean household size varies according to religious affiliation.
g) Compute and record the value of the F ratio for testing for an interaction between educational level and religious preference.
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h) Compute and record the p-value for this test.
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i) What do you conclude?

There is no evidence of an interaction between education and religion.
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