Name: _______________________________________________________________________

Stat I Exam 3

May 11, 2006

Answer Question 1, plus 4 of the questions 2 to 6

Problem 1  (40 points)  

The packet provided with the exam includes both a description of the STROOP.sav data set as well as the output from a set of analyses that were performed on this data set. Use the output to answer the following questions.

A) 
Describe what analysis was performed.

A mixed ANOVA was used to predict the log of the reaction time in the Stroop task from a participant’s age (measured between subjects), task type (manipulated within subjects), delay between prompt and stimulus (manipulated within subjects), condition (manipulated within subjects), as well as the task X age, delay X age, condition X age, task X condition, and task X condition X age interactions.

B)
Report the test of each effect in the model. Use the provided plots and post-hoc analyses to conceptually interpret significant test.

All of the within-subjects and mixed tests are reported using the Greenhouse-Geisser correction for violations of sphericity.

· There was a significant main effect of age (F[1, 89] = 6.683, p = .01), such that older participants were faster than younger participants.

· There was a significant main effect of task (F[1, 89] = 37.249, p < .001), such that participants were faster at reading words than naming the ink colors.

· There was a significant main effect of condition (F[1.822, 162.160] = 313.118, p < .001), such that participants were significantly slower in the incongruent condition than in the other two conditions, and participants were significantly slower in the neutral condition than in the congruent condition.

· There was a significant task X condition interaction (F[1.995, 177.575] = 88.423, p < .001), such that participants were significantly faster at reading words than naming the ink color in the incongruent condition, but performed equally well at both tasks in both the neutral and congruent conditions.

· There was a significant task X condition X age interaction (F[1.995, 177.575] = 5.155, p = .007), such that the older participants were always faster than younger participants in the ink color naming task, but the older participants were only faster than the younger participants in the congruent and incongruent conditions of the word reading task.

· The main effect of delay was not significant (F[1, 89] = 1.6, p = .21). The delay X age (F[1, 89] = 2.197, p = .14), task X age (F[1, 89] = 2.851, p = .10), and condition X age (F[1.822, 162.160] = 1.445, p = .24) interactions were also not significant.

Problem 2  (15 points)

A)
Define “sphericity.”

In a within-subjects design, you have sphericity for a given effect when the variances of all of the difference scores that can be computed comparing the different levels of that effect are equal.

B)
Define “compound symmetry.”

In a within-subjects design, you have compound symmetry for a given effect when the variances of the different cells composing that effect are equal and the covariances among the different cells composing the effect are equal. However, the variances do not necessarily have to be equal to the covariances.

C)
Explain the relation between sphericity and compound symmetry.

If you have compound symmetry you are guaranteed to have sphericity. However, you can have sphericity without having compound symmetry.

Problem 3  (15 points)

Let us say that you used a one-way within-subjects ANOVA to determine if the background color on a computer screen (either blue, black, or green) had an influence on the typing speed of secretaries. Some of the secretaries in your sample were very fast typists while others were slow typists. Does this variability influence your ability to determine the effect of background color on typing speed? Why or why not? 

No. Individual differences do not influence the tests of within-subjects effects. If a person is simply a better typist overall, we would expect their performance to be higher in all three of the within-subjects conditions. The differences between the means of these conditions would therefore stay the same. 
Problem 4  (15 points)

A researcher conducts a study to explore dietary factors on perceptual tasks. Each subject is randomly assigned to one of four diets: high sugar/high protein, high sugar/low protein, low sugar/high protein, or low sugar/low protein. Both before they go on the diet and two weeks after they go on the diet, participants are brought into the lab where they are asked to perform both a low spatial frequency discrimination task and a high spatial frequency discrimination task. 

A)
List what factors are involved in the design and whether they are manipulated within or between subjects.

Dietary Sugar = between subjects

Dietary Protein = between subjects

Time = within subjects

Spatial frequency = within subjects
B)
Let us say that you conducted a mixed ANOVA to examine all possible interactions among these factors. Report how you would compute the F statistic for each effect (i.e., state what would be in the numerator and what would be in the denominator).

F(sugar) = MS(sugar) / MS(subjects)

F(protein) = MS(protein) / MS(subjects)

F(time) = MS(time) / MS(subjects X time)

F(spatial frequency) = MS(spatial frequency) / MS(subjects X spatial frequency)

F(sugar X protein) = MS(sugar X protein) / MS(subjects)

F(sugar X time) = MS(sugar X time) / MS(subjects X time)

F(sugar X spatial frequency) = MS(sugar X spatial frequency) / MS(subjects X spatial frequency)

F(protein X time) = MS(protein X time) / MS(subjects X time)

F(protein X spatial frequency) = MS(protein X spatial frequency) / MS(subjects X spatial frequency)

F(time X spatial frequency) = MS(time X spatial frequency) / MS(subjects X time X spatial frequency)

F(sugar X protein X time) = MS(sugar X protein X time) / MS(subjects X time)

F(sugar X time X spatial frequency) = MS(sugar X time X spatial frequency) / MS(subjects X time X spatial frequency)

F(sugar X protein X spatial frequency) = MS(sugar X protein X spatial frequency) / MS(subjects X spatial frequency)

F(protein X time X spatial frequency) = MS(sugar X time X spatial frequency) / MS(subjects X time X spatial frequency)

F(sugar X protein X time X spatial frequency) = MS(sugar X protein X time X spatial frequency) / MS(subjects X time X spatial frequency)
Problem 5  (15 points)

Explain what the denominator for the F statistic used to test a one-way within-subjects ANOVA represents. Don’t just give a label (i.e., the mean squares for ______ ) – describe what variability this represents.

The denominator for a within-subjects F statistic is always equal to the interaction between subjects and the effect being tested. This means that it represents the extent to which there is variability in the effect being tested across subjects. Another way of saying that would be that it represents the amount of inconsistency across subjects in the effect being tested.

Problem 6  (15 points)

A)
Describe two similarities between a within-subjects ANOVA and a between-subjects ANOVA.

· The hypotheses are the same for a given effect whether it is manipulated within subjects or between subjects.

· The numerator of the F statistic to used test an effect is always equal to the MS associated with that effect, whether the effect is manipulated within subjects  or between subjects.

B)
Describe two differences between a within-subjects ANOVA and a between-subjects ANOVA.

· When you manipulate a factor within subjects, you will always have the same people in all of the groups. When you manipulate a factor between subjects, you will always have different people in each of your groups.

· The denominator of the F statistic used to test a within-subjects effect is the MS for the interaction between subjects and that effect. The denominator of the F statistic used to test a between-subjects effect is just the MS for subjects.

These are just examples. Other similarities/differences are also acceptable.






