Topic 3
Comparing Two Means—Power 

	Activity 3-5:  Memorization Methods


An experiment was conducted to determine if one method for memorizing items is more effective than another.  One method is to repeat the thing to be memorized as many times as possible (repetition).  The other method is to create a mental picture (visualization) of the item to be memorized.  In the experiment 54 randomly selected people were asked to memorize word pairs (e.g. DOG—CAT).  Repetition was to be used by 27 of the subjects and visualization by the remaining 27 subjects.  There were 12 word pairs to be memorized.  Each subject was then shown one member of each pair and asked to give the other member.  The data can be found in the SPSS file MEMORY.SAV XE "MEMORY.MTW" .

a) Should you use the pooled t test or the unpooled t test with these data?

The standard deviation for repetition is 3.391, and the standard deviation for imagery is 3.448, so the pooled test is appropriate.

b) State the null and alternative hypotheses that are appropriate for this experiment.
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c) Have SPSS use the appropriate t test to test whether one memorization method is superior to the other.  Report the value of the test statistic and the p-value.  

t = -1.313, d.f. = 52, and p-value = .195
d) What should you conclude from these data?

There is no evidence that there is a difference between the two methods.

	Activity 3-6:  Memorization Methods (cont’d.)


In addition to recording the memorization method in the experiment described in Activity 3-5, the gender each subject was reported.  There were 34 women and 20 men in the experiment.  We wish to determine if women are superior to men in the ability to memorize word pairs.  The summary statistics are given below.

	Sample
	Sample Size
	Sample Mean
	Sample Standard

Deviation

	Men
	20
	5.2
	4.073

	Women
	34
	7.5
	2.733


a) Explain why you are justified in using the pooled t test.

Since 
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b) State the null and alternative hypotheses that are appropriate for this experiment.
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c) Compute the pooled standard deviation.


[image: image4.wmf]22

19(4.073)33(2.733)

3.287

20342

P

s

+

==

+-


d) Compute the standard error for the difference in sample means.
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e) Compute the value of the t statistic.
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f) Use the t tables to compute the p-value for testing whether women are superior to men in the ability to memorize word pairs. 
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g) What should you conclude from these data?

There is moderate evidence that there is difference between men and women in their ability to memorize items.

	Activity 3-7:  Television Ratings


The SPSS file RATINGS.SAV XE "RATINGS.MTW"  contains the 45 highest rated television shows of all time along with the network on which it aired and the rating in terms of percent of all households owning television sets that viewed the program.  We wish to determine if NBC and CBS have the same average rating among these 45 shows.  

a) Are the assumptions satisfied for conducting the pooled t test? The unpooled t test?  Why?

	[image: image8.emf]35 40 45 50 55 60 65 Observed Value 40 45 50 55 Expected Normal Value Network: CBS Normal Q-Q Plot of Rating
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The Q-Q plot indicates that the data do not follow a normal distribution.  NBC does appear to be normally distributed.
b) If your answer to part (a) was “no,” identify and remove any outliers in the data.  Now what is your answer to part (a)?

The last episode of MASH and Dallas (Who shot JR) appear to be outliers.  After their removal the Q-Q plot looks like the following.  The data now appear to be normal.

[image: image10.emf]42 44 46 48 50 Observed Value 42 43 44 45 46 47 48 49 Expected Normal Value Network: CBS Normal Q-Q Plot of Rating


c) Which t test, if any, should you conduct?

The ratio of the two standard deviations is 
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.  So, we should use the pooled test.
d) If any t test is appropriate, have SPSS conduct the most appropriate test to see if there is a difference in the mean ratings for NBC and CBS.  Report the value of the test statistic and the p-value.

t = -.508, d.f. = 27, and p-value = .615.
e) What does this analysis lead you to conclude?

There is no evidence that there is a difference in the mean rating for the two networks.
	Activity 3-8:  Television Ratings (cont’d.)


We wish to determine if, among the top 45 television shows, sports programs have a higher average rating than non-sports programs.  

a) Should you use the pooled t test or the unpooled t test with these data?  Why?

	[image: image12.emf]42 44 46 48 50 Observed Value 42 44 46 48 50 Expected Normal Value Type of Show: Sports Normal Q-Q Plot of Rating
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The non-sports shows do not follow a normal distribution.  So, neither test should be used.

b) If not, what can you do, if anything, to satisfy the assumptions?  If something can be done, go ahead and do it.  Explain what you did.

If we remove the outliers in the non-sports shows (those with a rating over 50%) the Q-Q plots look like the following.

	[image: image14.emf]42 44 46 48 50 Observed Value 42 44 46 48 50 Expected Normal Value Type of Show: Sports Normal Q-Q Plot of Rating
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Now both populations seem fairly normal.  The standard deviation for sports shows is 1.9227, and the standard deviation of the non-sports shows is 1.5162.  So, we should use the pooled test.

c) State the null and alternative hypotheses that are appropriate for this question.
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d) Have SPSS conduct the appropriate t test of whether sports programs received a higher average rating than non-sports programs.

t = 1.533, d.f. = 40, and p-value = .0665
e) What should you conclude from these data?

There is some evidence that the mean rating for sports shows is higher than that of non-sports shows.

	Activity 3-9:  Heights of Singers 


Are men who sing bass taller than men who sing tenor?  The SPSS file CHORAL.SAV XE "CHORAL.MTW"  contains the heights of members of the New York Choral Society in four pitch ranges—Tenor 1, Tenor 2, Bass 1 and Bass 2.  We are interested in whether Bass 1 singers are taller, on average, than Tenor 1 singers.

a) Are the assumptions met for conducting either t test?  If so, which one(s)?  If not, why not?

	[image: image17.emf]62 64 66 68 70 72 74 76 Observed Value 62 64 66 68 70 72 74 76 Expected Normal Value Voice: Tenor 1 Normal Q-Q Plot of Height
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Both populations appear to be normal from the Q-Q plots.  In addition, the standard deviation for Tenor 1 is 3.33, and the standard deviation for Bass 1 is 2.361.  So, we can use either t test.
b) Which t test should you use, if any?

Since the requirements for the pooled test are met, we should use it.

c) State the null and alternative hypotheses that are appropriate for this question.
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d) Have SPSS conduct the appropriate t test, if any.  Report the value of the test statistic and the p-value.

t = -2.45, d.f. = 58, and p-value = .0085.
e) What should you conclude from these data? 

There is strong evidence that the mean height of Bass 1 singers is higher than that of Tenor 1 singers.

	Activity 3-10:  Distance from Home


The data collected in the preliminary give the distance from home for students in your class separated according to gender.  We wish to see if the average distance from home is the same for both men and women.

a) Assuming that we can view the members of this class as constituting a random sample, what is the population?  Students at your school?  College students in the United States?  College students throughout the world?

We can consider the class to be a random sample from the population of students at this college.

b) Which two sample t test should you use with these data?  Why?

Answers will vary depending on the data.

c) State the null and alternative hypotheses that are appropriate for this question.
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d) Have SPSS conduct the appropriate t test.  Report the value of the test statistic and the p-value.

Answers will vary depending on the data.

e) What should you conclude from these data?

Answers will vary depending on the data.
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