Homework #6
PSY 285

Due 10/5

Group Differences

Part A. T-tests

The between-group t-test is used when we want to see how two groups of people differ on some continuous variable.  The two groups can be naturally occurring (e.g. male vs. female) or experimentally manipulated (e.g. treatment vs. control).  Since we have not conducted any experiments for this class, we will examine naturally occurring group differences in our survey data file.  However, look back at these instructions someday if you need to analyze the results of an experiment.
After running a t-test, look at the p-value in the Output to determine if a result is statistically significant.  If p < .05, the difference between groups is reliable.  If not, there is no reliable difference, and we tend to ignore the result.

1. Practice Running t-tests
· Go to the Analyze menu, point to Compare Means; and then choose 
“Independent-Samples T Test”
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· In the window that pops up, we always put the independent variable (grouping or categorical variable) in the “Grouping Variable” section of the box.  In the “Test Variable(s)” box, put any continuous dependent variables you want to examine (you can choose more than one if you like).  The analysis will tell us if the groups differ in terms of their scores on the “Test Variables”.

· Try putting Smoking (#4) in the “Grouping Variable” area, and put ADHD Symptoms (#60) and Moodiness (#61) in the “Test Variables” section, so we can see if smokers differ on these variables.  At this point you will notice that the OK button is still gray, so we need to do one more step.  
· Single-click where it says “smoking(? ?)” in the Grouping Variables area, and click on the Define Groups button.  SPSS needs you to tell it which numbers were used to describe the groups.  In the data file, we arbitrarily coded nonsmokers = 0 and smoker = 1, so type a 0 where is says “Group 1” and a 1 where it says “Group 2”.
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· If you ever forget how a variable was coded, just look in the Data Guide Excel file for detailed information on each of the variables in our classroom survey.
· Click the Continue button, and then the OK button to run the analysis.  Your Output should look something like this:
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2. Using t-test Output

· In the red box, you see basic descriptive statistics.  These are the ADHD scores for smokers (“yes” group) and non-smokers (“no” group).  Smokers had slightly higher ADHD scores (M = 5.42, SD = 2.82) than non-smokers (M = 4.43, SD = 2.42).  We would never expect two groups to have exactly the same scores, so an inferential test, the t-test, is used to determine whether these observed differences are likely due to chance or due to some real differences.
· The red circle shows the results of the t-test.  The t-statistic should have been covered in PSY 211.  It is somewhat similar to the Z-statistic, which you may be more familiar with.  The t statistic is just a number used to calculate a probability value (the p-value).  The t statistic is based on the magnitude of an effect (how big the group differences are) as well as a reference number, called df, or the degrees of freedom, which is usually a couple numbers lower than the sample size.  We are more concerned with the p-value than these statistics used to obtain it.  If p < .05, the result is statistically significant (e.g. reliable, trustworthy, not likely due to sampling error, probably not due to chance, etc.).  If p > .05, the result is not reliable enough to conclude that there are any real group differences; we conclude that any differences are due to chance, and the group people belong to actually has no effect.
· In the ADHD example, p = .01, so the group differences are significant.  
· Using the formula from lecture, we can also quantify the magnitude of the group differences by calculating Cohen’s d, which is 0.38, a small effect.  A full write-up of this result might appear as follows.
· Smokers had higher ADHD scores (M = 5.42, SD = 2.82) than non-smokers (M = 4.43, SD = 2.42), d = 0.38, t(298) = 2.47, p = .01.  Thus, smokers have slightly more ADHD symptoms than non-smokers.
· For the Moodiness scores, the results would be as follows.
· Smokers reported greater moodiness (M = 5.09, SD = 2.38) than non-smokers (M = 4.50, SD = 2.18); however, this result was not statistically significant, d = 0.26, t(298) = 1.64, p = .10.  Thus, smokers and non-smokers did not differ on moodiness.  
Answer Questions 1-4.

Part B. ANOVA

Just like the t-test, ANOVA is used to see if groups of people differ on some continuous variable.  ANOVA is used instead of the t-test when there are more than two groups or when more than one categorical independent variable is being used.  Thus, ANOVA is used when we wish to compare multiple groups.  These multiple groups can be naturally occurring (e.g. handedness of right, left, or ambidextrous) or experimentally manipulated (e.g. treatment, active placebo, or inert placebo).  Again, we will examine naturally occurring group differences using out survey data file.
1. Practice Running ANOVA
· To run a simple ANOVA involving a single categorical independent variable, go to the Analyze menu, point to Compare Means, and select One-Way ANOVA.
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· In the window that pops up, you put the categorical variable in the Factor area and the continuous variable (or several continuous variables) in the Dependent list.

· Put Broad Sources of Stress (#15) in the Factor area, and put Mental Health (#55) in the Dependent List.  This will allow us to see if the type of stressors people experience have different effect on mental health.  
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· Next, click on the Options button and choose Descriptives.  This will provide us with the information on age (mean and standard deviation) in each group.
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· Click Continue and then OK.  
· Your Output should look like this:
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2. Using ANOVA Output

· The red box shows descriptive statistics for each category.  For example, the group that said money was their biggest stressor had 133 people, and their average mental health score was 6.79.  A total of 50 people said work was their biggest stressor, and they had an average mental health of 7.06, and so on.  There are some mental health differences across groups, but obviously we wouldn’t expect each group to have the exact same scores.  We use ANOVA to determine if any of these groups reliably differ from each other on mental health.
· The red circles show important information about the ANOVA Output.  You will see some df values (again, these are just reference numbers used in calculating our results).  For the t-test, there was only one relevant df value, but here there are two.  The first one is related to the number of groups (specifically, # of groups minus one).  The second number is related to sample size.  If there are too many groups or too small of a sample, it’s harder to get significant (reliable) results.  
· These df values are used in calculating the F-statistic.  As F gets bigger, the result gets more reliable.  F is used to calculate the p-value, which is what we’re actually interested in.  

· If p > .05, the results would not have been significant; all groups would basically have about the same scores.  However, here p < .05, so there are significant group differences.  This p value tells us that at least two of the groups have scores that significantly differ.
· [If you are familiar with more advanced statistics, you may have done a post-hoc test to examine the results in detail.  Since this class is more focused on methodology than statistics, we will not go into that level of detail.]

· We might summarize the results as follows.

· People’s main source of stress was significantly related to mental health, F(3,296) = 2.98, p = .03.  People who were stressed by school had the best mental health (M = 7.49, SD = 1.40), followed by those stressed by work (M = 7.06, SD = 1.82), those stressed by family (M = 6.86, SD = 1.71), and those stressed by money (M = 6.79, SD = 1.91).  Thus, simply having major responsibilities, such as school and work, is related to good mental health, but problems with family, or major monetary problems can reduce mental health.  
Answer Questions 5-7.
Part C. Graphs

We will practice making and interpreting graphs in order to understand main effect and interactions.
1. Making Graphs
· From the Graphs menu, choose Lines…
· In the window that pops up, click on the picture by the word “Multiple” and then click on the Define button.
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· A new window will pop up.  In the top center area, click on the dot next to where it says, “Other statistic (e.g., mean)”
· In the area where it says “Variable:” you can place a continuous dependent variable.

· You can also put a categorical independent variable in the area that says, “Category Axis:”

· You can put a second categorical independent variable in the area that says, “Define Lines by:”

· If you have two categorical variable, it does not matter which one you put where.  It will affect how the graph looks, so try one way and if you don’t like the graph, try reversing them and see if you like the graph better.  It does not affect any results, only how they appear.
· Let’s see if Gender (#11) and Relationship Status (#12) are related to Tanning frequency (#43).  Enter the variables as follows and press the enter button.
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· Your Output should look something like the following graph.
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· First, let’s examine main effects.  Do males have reliably different scores from females?  (Are the dots on the right reliably higher/lower than the dots on the left?) Obviously, we would need a significance test to check for certain, but the graph suggests yes.  Males seem to go tanning much less often than females.  There is a main effect for gender.
· Let’s examine the second factor, relationship status.  Do people in relationships reliably differ from single people?  (Is the blue line reliably higher/lower than the green line?).  Single people appear to go tanning more than people in relationships.  There is a main effect for relationship status.
· Is there an interaction between variables?  Does relationship status matter more depending on a persons particular gender?  If so, the slopes of the lines would be reliable different.  The slopes look pretty similar.  We conclude there is no interaction.  
Answer Questions 8-10.

Question Sheet

Type your answers to each of the following questions.  One word answers are okay.  You do NOT need to use complete sentence or APA format to describe results.  Remember to include a cover page, and attach all Output at the end of the assignment.

1-4.  For these analyses, you will examine group differences using t-test.  Calculate the value for Cohen’s d.  Indicate the effect size in words (no effect, weak, small, medium, large, or some synonym).  Report whether the observed group differences are reliable (statistically significant).  Finally, indicate which group scored higher on the dependent variable.  
1. See if gender (#11) is related to self-esteem (#70).
     d = 

     Effect size = 

     Reliable?  

     Higher scoring group = 
2. See if employment status (#8) is related to eating out (#92).
     d = 

     Effect size = 

     Reliable?  

     Higher scoring group = 

3. See if ethnicity (#10) is related to stress (#66).
     d = 

     Effect size = 

     Reliable?  

     Higher scoring group = 

4. See if gun ownership (#3) is related to viewing Obama as change (#58).
     d = 

     Effect size = 

     Reliable?  

     Higher scoring group = 
5-7  Run the following ANOVA analyses.  Indicate whether there are any reliable group differences (is the results significant?) and which group scored the highest.
5. See if handedness (#13) is related to watching the Olympics (#89).
     Reliable?

     Highest scoring group = 

6. See if personality type (#17) is related to feeling gregariousness (#82).
     Reliable?

     Highest scoring group = 

7. See if childhood type (#24) is related to sociability (#74).
     Reliable?

     Highest scoring group = 

8-10  Make the following graphs.  Indicate how many main effects are present (0, 1, or 2), and indicate whether there is an interaction present (yes or no).
8.  IVs: Ethnicity (#10), Gender (#11).  DV: Boldness (#42)
     # of main effects = 

     Interaction? 

9.  IVs: Emotional reactions to music (#6), Sleep position (#22).  DV: Neuroticism (#76)
     # of main effects = 

     Interaction? 

10.  IVs: Support for universal healthcare (#2), Smoking (#4).  DV: Values (#63)
     # of main effects = 

     Interaction? 

