SPSS for Windows – 17.0

One-way Analysis of Variance
Analysis of Variance (ANOVA) is the appropriate statistical technique to use when the independent variable has two or more levels.  In a one-way ANOVA there is one independent variable and one dependent variable.

At the beginning of this exercise we’re going to use the bpdat data set.  A description of this data set is provided as a separate handout.  The data came from a study examining the effects of exercise on a number of measures of cognitive and psychosocial function. There were three exercise groups. Subjects in the first level of exergrp (Exercise Group) participated in an aerobic exercise program, subjects in the second level of exergrp participated in a strength training program, and subjects in the third level of exergrp were assigned to a no exercise control group. Variable names with a “1” at the end indicate scores obtained before the beginning of the exercise program. Variable names with a “2” at the end indicate scores obtained after participating in the program.
To run a one-way ANOVA in SPSS for Windows…

Part 1.  The Overall (Omnibus) ANOVA

· Click Analyze

· Click Compare Means
· Click One-way ANOVA
· In the One-Way Anova window, highlight the variable you want to use as the dependent variable and click the right arrow button beside the Dependent List box.  Try selecting digsym2. The Digit Symbol test is a cognitive task that is described briefly in the handout describing this dataset.
· Select the name of the independent variable and then click the right arrow button beside the box labeled Factor.  Please select exergrp as the independent variable.  Remember, this is the variable name for Exercise Group.  Subjects were assigned to an aerobic training group (level 1), a strength training group (level 2), or to a waiting list comparison group (level 3).

· Please click the Options button and click the Descriptive box to obtain descriptive statistics and the Homogeneity of Variance test box to obtain a test of this assumption. Click Continue to return to the main One-way Anova window.

· Click OK to generate output for the one-way ANOVA.

· In the output window, the first thing you should see is a table containing descriptive statistics for the three groups on the digit symbol test at the second time of testing.

· The next table down contains a test of the assumption of homogeneity of variance.  The Levene’s test provides a test of the null hypothesis that the variances of scores within the three groups are the same.  If this test is significant it means that the odds of the variances being the same is less than whatever odds you’ve decided to use as the alpha level.  The significance level of .036 indicates that we need to consider the possibility of a violation of the assumption of homogeneity of variance.  However, it’s worth mentioning that even a significant test here may not mean that the violation is enough to pose a serious threat to the ANOVA results.  The rule of thumb we’re using in class is that if the largest variance among the groups is six times larger than the smallest variance among the groups then the violation is serious enough to warrant using a more conservative alpha level (.025).  The largest variance in the set is 153.0 (13.03 squared) and the smallest variance in the set is 60.5 (7.78 squared).  F-max for this data set is thus 2.52, which isn’t large enough for us to be overly concerned about the effects of violating the assumption.

· The next table down is the ANOVA table.  Notice that SPSS provides you with the SS Between-groups (accounted-for) and SS Within-groups (not accounted-for), then the number of degrees of freedom, the mean squares, and then the F-ratio for this data set.  The significance level is the last number reported on the right. The significance level of .029 indicates that there is an effect of varying the type of exercise people get on their performance on the digit symbol test.

Part 2.  Planned (a priori) comparisons

· Minimize the output window.

· Now that you’re back at the SPSS Data Editor, click the Dialog Recall icon (on my screen it’s just to the right of the printer icon).  It looks like a little white rectangular box.

· The line at the top of the pull-down menu should be One-Way ANOVA.  Click this.

· Now you should be back at the One-Way ANOVA window.

· Let’s say that before collecting any data, the investigator had made two specific predictions about which means should be different from other means.

· First, let’s say the investigator predicted that the mean of the aerobic training group would be significantly greater than the mean of the strength training group.

· Second, the investigator predicted that subjects who exercise would have significantly higher scores than those for participants who did not exercise.

· To test these two planned comparisons (SPSS refers to comparisons as contrasts) click the Contrasts button at the bottom of the One-Way ANOVA window.

· In the middle of the One-Way ANOVA Contrasts window you should see the phrase Contrast 1 of 1.  What you need to do at this point is to enter the coefficients for the first comparison you’d like to test.  If the comparison is Group Mean 1 vs Group Mean 2, the coefficients you might select are 1, -1, 0.  You can enter these coefficients one at a time by typing in a coefficient in the Coefficients box and then click the Add button.  Type 1 and then click Add.  Type -1 and then click Add. Type 0 and then click Add.  You should now see the coefficients listed in order from top to bottom.  

· If this were the only comparison you wanted to test you’d just click Continue at this point.  But we’ve got one more comparison to test.  At this point you click Next to enter the coefficients for the second comparison.  The comparison is Group Mean 1 and Group Mean 2 versus Group Mean 3.  The coefficients you might enter here are   -.5, -.5, and 1.  After you’ve entered these coefficients, go and ahead click Continue to return to the One-Way ANOVA menu.

· Click OK to generate the output for these comparisons.

· In the output window, you should see the same Descriptives, Test of Homogeneity of Variance, and ANOVA tables as before.

· The next table down (labeled Contrast Coefficients) displays the coefficients that you typed in.

· The next table down (labeled Contrast Tests) displays the tests of the two comparisons.

· Notice that SPSS has performed a T-test rather than an F-test.  There’s no problem with this because an F-test is equivalent to a T-test when there are only two groups.  And any comparison is a comparison of one group of subjects to another group of subjects.  The only problem is that often in a results section, when the overall effect is reported as an F-test, comparisons are usually reported as F-tests also.   To calculate the observed value for F for one of the comparisons in this example all you have to do is to square the observed value for t.  The relationship between F and t is that F = t2.  So the observed value for F for comparison 1 would be (.615)2 or .378.  The number of degrees of freedom for the F-test are 1 df for the numerator because there is one degree of freedom for any comparison and 57 degrees of freedom for the denominator.

· One last thing involving these comparisons.  You may want to know the sum of squares for each comparison.  You could figure this out by using your knowledge of the ANOVA table to work your way backwards to the sum of squares for the numerator.

· For example, you know that the F ratio for comparison 1 is .378.  You know the Mean Square for the denominator because you can get that from the ANOVA table for the overall effect (it’s 127.93). So if the Mean Square for the numerator divided by 127.93 is equal to .378, the Mean Square for the numerator must be 48.39.  Because the number of degrees of freedom for the numerator of any comparison is always 1 the sum of squares for the numerator (i.e., for the comparison) must be 48.39!  What’s the sum of squares for the second comparison?  What do these two sums of squares add up to?

Exercise

An investigator is interested in the effects of a new drug for Alzheimer’s disease on cognitive function.  She recruits 40 subjects with a diagnosis of early-stage Alzheimer’s disease for her study.  Ten subjects are randomly assigned to a group that gets a high dosage of the drug.  Ten subjects are assigned to a group that gets a moderate dosage of the drug.  Ten subjects are assigned to a group that a low dosage of the drug.  The remaining ten subjects are assigned to a placebo group that does not get the drug.  Five weeks later she tests all forty subjects on a variety of cognitive tests, including the digit span test.  Higher scores on the digit span test reflect a larger capacity of short term memory.  She predicts that there will be a significant overall effect of the drug on cognitive function.  Assuming that the overall effect of the drug is significant, she makes three planned comparisons.  She predicts that subjects getting the drug will perform significantly better than subjects not getting the drug.  She predicts that subjects getting a moderate dose of the drug will perform significantly better than subjects getting a low dose of the drug.  She predicts that subjects getting a high dose of the drug will perform significantly better than subjects getting a moderate dose of the drug.

a. Please use the following data to test the investigators predictions.  Be sure to include the means and standard deviations for the four groups in the output.  Please generate an ANOVA table that contains the tests of the overall effect and the comparisons. Please write a paragraph that summarizes the conclusions that the investigator is entitled to draw.  It’s fine to send your ANOVA table and paragraph in an attached Word file.
b. Please e-mail your output window as an attached file. 
c. If the researcher were going to use the Scheffe or Tukey methods for performing unplanned comparisons, what would the critical values for F need to be?
d. What is Fmax for this analysis?

No Drug   Low Dose     Mod. Dose
High Dose

          -----------     ------------      -------------    -------------

                 4                  6                   6                   8

                 5                  5                   7                   7

                 3                  7                   6                   5

                 5                  7                   5                   7

                 4                  6                   5                   8

                 3                  5                   6                   9

                 5                  5                   7                   7

                 5                  6                   7                   8

                 4                  6                   5                   6

                 3                  5                   6                   7

