
Math 217






Name: ______________________
Lab 11: T test with SPSS




Computer # _______

Due:  ______________________

Today’s lab illustrates the use of SPSS for one-sample t procedures (including matched pairs data) and for two-sample t procedures.  Recall from Chapter 7 that we use the t procedures for estimating the population mean µ when σ is unknown.  

A.  One-sample t test for a single variable
Suppose we have data for a quantitative variable.  The data are from a single SRS of size n from the population of interest.

· If n < 15, do not use t procedures if the data are clearly non-normal or if outliers are present.  
· If n ≥ 15, the t procedures can be used except in the presence of outliers or strong skewness. 
· If n ≥ 40, the t procedures can be used even for clearly skewed distributions.
1. From the class vault site, save a copy of the data file lab 11 part 1.  These data are mpg values for a random sample of 20 computer records from a single vehicle; see Exercise 7.6, p.473.

2. Start SPSS and open the data file.  Make a histogram for the mpg data; include a normal curve.

3. Based on the sample size for these data, and the histogram, explain why the t procedures can be used:
4. To calculate the mean, standard deviation, standard error, and 95% confidence interval using SPSS, use the dialog Analyze > Compare Means > One-Sample T Test.  Leave the test value at 0 since you are interested in finding a confidence interval for the population mean (not calculating a P-value, we’ll do that next).  Put the mpg variable in the Test Variables section of the dialog, and click OK.

5. From the One-Sample Statistics table, record the following values:  
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6. From the One-Sample Test table, record the 95% confidence interval for the population mean:  ______________________________  

7. Summarize the meaning of the interval in a sentence:
8. We can also use the Analyze > Compare Means > One-Sample T Test dialog to find the P-value for a significance test.  Consider the hypotheses H0: µ = 20 and 
Ha: µ < 20.  Open the t test dialog and now use Test Value = 20.  Click OK.
9. From the One-Sample Test table, record the following values:  
test statistic = _________ ; degrees of freedom = _________ ;  
2-tail P-value (abbreviated “Sig.” in the table) = _________ .
10. SPSS always generates the 2-tail P value.  Since our alternative is a left-tail (µ < 20), and the test statistic is less than zero, the correct P-value for our test is 
P =  _________ .  Write a correct conclusion for the significance test:

B. One-sample t test for matched-pairs data

Suppose we have a single sample of subjects from our population, but for each subject we have data values from two related quantitative variables.  We can use the one-sample t test for such “matched pairs” data by first taking the differences within the matched pairs to produce a single sample of differences.  The guidelines for proper use of the t procedures are now applied to the distribution of differences.
1. From the class vault site, save a copy of the data file lab 11 part 2.  These data are body weight values for a group of 30 volunteers who were fed 1000 calories per day in excess of the calories needed to maintain a stable body weight; see Exercise 7.10, p.474.  The subjects were weighed at the beginning of the experiment (BeforeWeight) and then again after 8 weeks (AfterWeight).  The weights are recorded in kilograms (kg).
2. Open the data file in SPSS.  To create the distribution of differences (AfterWeight minus BeforeWeight), use the dialog Transform > Compute Variable.  In the target variable field, enter a name for the new variable; call it WeightGain (no spaces).  Now tell SPSS how to calculate the new variable:  AfterWeight – BeforeWeight.  Click OK.

3. Look at the Data View; there should now be a third variable, WeightGain.

4. Go to Variable View; give the WeightGain variable an appropriate label.
5. Make a histogram for WeightGain; include a normal curve.

6. Based on the sample size for these data, and the histogram, explain why the t procedures can be used:

7. Use the dialog Analyze > Compare Means > One-Sample T Test to find the following values for the WeightGain data:  
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8. From the One-Sample Test table, record the 95% confidence interval for the population mean:  ______________________________
9. Summarize the meaning of the interval in a sentence:
10. According to theory, this amount of excess calories should cause a gain of 7.3 kg over an 8-week period.  Consider the hypotheses H0: µ = 7.3 and Ha: µ ≠ 7.3.  Use the dialog Analyze > Compare Means > One-Sample T Test to find the P-value for this test.  From the One-Sample Test table, record the following values:  
test statistic = _________ ; degrees of freedom = _________ ;  
2-tail P-value = _________ .

11. Write a correct conclusion for the significance test:

C. Two-sample t test

Finally, suppose we have data for the same quantitative variable from independent samples from two populations. In this case, the two-sample t statistic is approximated by a t distribution for the appropriate degrees of freedom (use software/calculator to find d.f.; do not assume equal variances for the two populations).

· Equal sample sizes are recommended for best accuracy.

· Follow the sample size guidelines for the one-sample t; need large sample sizes or approximately normal distributions to use the t procedures
1. From the class vault site, save a copy of the data file lab 11 part 3.  These data are scores from the Survey of Study Habits and Attitudes (SSHA), a psychological test designed to measure the motivation, study habits, and attitudes toward learning of college students.  The data are from 18 female and 20 male first-year college students; see Exercise 7.84, p.513.
2. Make a boxplot, SSHA Score vs. Gender.

3. Make a histogram for the SSHA scores of the females only (use Data > Select Cases to select the female subjects).  Include a normal curve on the histogram.
4. Make a histogram for the SSHA scores of the males only (use Data > Select Cases to select the male subjects).  Include a normal curve on the histogram.

5. Use Data > Select Cases to select all cases.
6. Based on the sample sizes for these data, and the histograms, explain why the t procedures can be used:

7. Use the dialog Analyze > Compare Means > Independent-Samples T Test.  The Test Variable is the quantitative variable being analyzed, SSHA_score.  The Grouping Variable is the variable used to define the two populations, gender.  Use the Define Groups… button to define group 1 as females, group 2 as males.

8. Record the following values for group 1 (females) and group 2 (males):  
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9. From the Independent-Samples Test table, record the 95% confidence interval for the difference in population means (equal variances not assumed):  ______________________________
10. Summarize the meaning of the interval in a sentence:
11. Do these data give convincing evidence that female college students tend to have better motivation, study habits, and attitudes toward learning than do male college students?  Consider the hypotheses H0: 
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 (female mean is higher).  From the Independent-Samples Test table, record the following values:  
test statistic = _________ ; degrees of freedom = _________ ;  
2-tail P-value = _________ .

12. Right-tail P-value = _________ .  Write a correct conclusion for the significance test:
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