STAT 3115Q Homework 3






Due Wednesday, September 26th

This assignment’s data is posted on the class website as “HW3f12.sav”. It is an extension of the memory experiment from HW1 (where the experimental group did a guided meditation exercise first) which includes a few more subjects and a new variable. Since we last saw this data, a few new subjects were recruited into the study and a follow-up test “memtest2” was added the next day to see if there was any difference between the experimental and control groups over time. The follow-up is just like the original test but with a new set of items to recall, and it results in a similar composite score on the same scale as the first test so the two are comparable. The analysis uses a t-test to compare the means of the control and experimental groups on the original “memtest” variable, and then compares each group’s means on “memtest” vs. “memtest2”.

1. First, run a t-test comparing the control group (coded as 0’s) to the group who did the meditation exercise (the 1’s) on their scores on the initial memory test. (NOTE: to interpret the data and answer the questions below, it will be helpful to read Howell Ch. 7, posted on the class website)
From the Analyze menu, Compare Means -> Independent Samples T-Test… Enter the memtest variable into the ‘Test Variable(s):’ box. It is possible to enter multiple variables here and get several tests at once, but only do this one for now. In order for SPSS to know which subjects are in which groups, we need to tell it. Put the aptly named group variable into the box conveniently labeled ‘Grouping Variable’. It will appear with a pair of question marks, indicating that we’ve got the variable, but SPSS doesn’t know which values to use to identify the groups we want to compare. Click on the ‘Define Groups’ button and enter 0 for Group 1 and 1 for Group 2. The click ‘Continue’ and ‘OK’ to run the analysis.
a. Report the F and significance of Levene’s test for equality of variances. According to this test, can we make the assumption of equal variances? (NOTE: Refer to Howell Ch. 7, section 7.7)
b. Given the outcome of Levene’s test, report the appropriate t statistic (that is, the equal variances or unequal variances result) and its p value. What, if any, is the effect observed?

c. Report the 95% confidence interval (provided by default, though you can change that under 'Options'). What does this interval tell us? (NOTE: Refer to Howell Ch. 7, pp. 181 and 197)
d. Report the standardized effect size d. According to Cohen’s guidelines (Howell p. 199), approximately how large is this effect?

Note that the SPSS output does not conveniently provide the standardized effect size; you will need to calculate this one ‘by hand’ using the equations from pp. 198 and 197 in Howell Ch. 7 (we recommend using Excel for calculating your sp which is of course the square root of s2p given by the equation). 

e. A graphical representation of this data may be helpful. Construct a simple bar graph comparing the two group means.

From the Graphs menu, go to Legacy Dialogs, select Bar.., and chose a Simple bar chart, with “Summaries for groups of cases” selected in the “Data in Chart Are:” box. Click “Define” then under ‘Bars Represent’, choose ‘Other statistics' (or 'Other summary function’ depending on the SPSS version) and put the memtest variable in (NOT memtest2!). By default SPSS will use the mean of the variable, though it is possible to use other functions. Put group into the category axis to show separate bars for each group. Click “Options” and check the “Display error bars” box, and under “Error Bars Represent” choose Standard error (NOT Standard deviation) with a multiplier of 1.0 (this will produce error bars that go 1 standard error above and below the bar height). Click ‘Continue’ and ‘OK’. If you prefer, you may also construct the bar graph in Excel, but be sure it has correct axis labels and error bars.
2. Now we want to compare the initial test to the follow-up test given the next day to see if participants’ memory abilities change significantly from day-to-day. However, our groups may differ, so we should test them separately. Run a t-test comparing scores on the initial ‘memtest’ to scores on the follow-up ‘memtest2’, for each group separately.

In order to look at a subset of the data, we want to a filter which tells SPSS only to look at certain data points while ignoring others. Go to the Data menu and choose ‘Select Cases…’. In the Select box, choose the option ‘If condition is satisfied’, then click on the ‘If…’ button. This will let us set up a logical statement to select all of the cases that meet some description. We want to select all of the people who are in the control group (group 0), so move the group variable into the box and add " =0" (you can use the keyboard or the buttons on the screen). It should say "group=0", then hit ‘continue’. Now in the Select Cases window it should show that the If statement is ‘group=0”. This will select every case with a group value of 0 and not select other cases. Make sure that at the bottom the option for ‘Unselected Cases Are’ is set to ‘Filtered’ and NOT ‘Deleted’. We only want to temporarily select these cases, not completely remove all of the rest of the data (we’re going to want it later). When you click ‘Okay’ your data view should now show all of the cases that are being ignored (ones whose group does not equal 0) with a slash through the row number at the left edge of the window. This tells you which rows of data are being filtered out. 

In order to run the test, go to the Analyze menu, Compare Means -> Paired-Samples T-Test… This test works differently from the independent samples test. You will see a box next to or below the list of variables marked 'Paired Variables' (or ‘Current Selections’ depending on version). This will show you which two variables you are getting ready to compare. Select memtest as Variable 1 and memtest2 (the follow-up score) as Variable 2, then click the right facing triangle to move that pair into the list of ‘Paired Variables’ and click OK to run the analysis.


Once you’re done with that, you’ll need to go back to ‘Select Cases…’ and change your filter to "group = 1" so that you can run the analysis on the experimental group as well. If you want to turn off the filter, select the ‘All cases’ option from the’ Select Case’s window.

a. Report the t and p values of both tests.

b. Is there a relationship between an individual’s score on the first and second tests? Report the correlations and their significance values for both groups.

SPSS conveniently includes a correlation table whenever performing paired sample t-tests.
c. Do people’s memory abilities appear to change from the initial test to the follow-up test for either group?

3. After doing these statistical tests, it comes to your attention that some of your data may have been improperly coded due to clerical errors. The minimum composite score on these tests should be 20.0 and the maximum is 100. If any participant has a score under 20 or over 100, this must be the result of a data entry error. Considering only the first test (variable memtest), remove any participants who are outliers due to impossible scores and re-run the independent samples t-test.

While it may be possible to screen such a small data file by hand, we do not recommend it because it is easy to miss things and deleting rows permanently removes data you might want later (for example if you wanted to double-check your answers to question 1). You can use Analyze -> Descriptive Statistics -> Descriptives... (or Frequencies...) and then "Options" or "Statistics" as the case may be, to obtain min and max values to determine if any outliers exist. Be sure your previous filters are turned off! (Select "All Cases" under Data -> Select Cases.) Then an appropriate new filter to screen out those identified mistaken values would say something like "if memtest >= 20 and memtest <= 100" or some logically equivalent expression. Note that you can join conditions with "and" or "or".
a. Which participants (identify by subject number) were removed, if any? Remember we only want to remove subjects who are outliers on the first 'memtest', not on the second 'memtest2'.

b. If any were removed, report the new appropriate t value and significance (as usual, given Levene’s test) for comparing the groups on 'memtest'.

c. Does this change the interpretation given in 1b? If so, how and why?
Filters can be a little tricky, so it is a good practice to double check that you are analyzing the data you think you are. Check which rows are being filtered by looking at which ones are cross out in the row list on the left edge of the data view. You can also check the N listed by the test to see how many people are included in the tests and make sure that number is what you expected it to be.

