Example:

Suppose we randomly assign 15 subjects to three treatment groups X, Y, and Z (with 5 subjects per treatment).  Each of the three groups has received a different method of speed-reading instruction.  A reading test is given, and the number of words per minute is recorded for each subject.

	Compare Reading Methods
	
	

	
	
	
	
	

	
	
	Group
	
	

	
	
	X
	Y
	Z

	
	
	
	
	

	
	
	700
	480
	500

	
	
	850
	460
	550

	
	
	820
	500
	480

	
	
	640
	570
	600

	
	
	920
	580
	610


1. Compute the descriptive statistics for the reading scores by treatment.

2. Plot side-by-side boxplots of the data by treatment.

3. Check the normality of the data by treatment.

4. Perform a one-way analysis of variance on this data.  State the null and alternative hypothesis.  Check the equal variance assumption.  Do you reject the null hypothesis?  What is the inference that you can draw from these data?

5. Perform a post hoc multiple comparison test to which treatment(s) are better or worse than the others.

Example: 

Now suppose that we ran the same experiment for comparing reading methods, but using 15 male and 15 female subjects.  In addition to comparing reading-instruction methods, we could compare male versus female reading speeds.  We might also want to see if the effects of the reading methods are the same for males and females.
	Compare Reading Methods by Gender
	

	
	
	
	
	

	
	
	Group
	
	

	
	
	X
	Y
	Z

	
	
	
	
	

	Gender
	Male
	700
	480
	500

	
	
	850
	460
	550

	
	
	820
	500
	480

	
	
	640
	570
	600

	
	
	920
	580
	610

	
	
	
	
	

	
	Female
	900
	590
	520

	
	
	880
	540
	660

	
	
	899
	560
	525

	
	
	780
	570
	610

	
	
	899
	555
	645


1. Compute the descriptive statistics for the reading scores by treatment and by gender.

2. Plot side-by-side boxplots of the data by treatment and by gender.  Does there appear to be any interaction between treatment and gender?

3. Check the normality of the data by treatment and by gender.

4. Perform a two-way analysis of variance on this data.  State the null and alternative hypotheses.  Check the equal variance assumption.  Do you reject the null hypothesis?  What are the inferences that you can draw from these data?

5. Perform a post hoc multiple comparison test to test which treatment(s) are better or worse than the others.  Also run a multiple comparison test to test if there is a difference between genders.

