Psychology 612

Winter 2006
Final Examination

Instructions:

1. Examinations are due electronically in Adam Kramer’s in box at 1000 AM on March 23, 2006.  

2. You may use any non-human resource available to you.  For the purposes of this examination, your classmates, other students, and instructors should be considered to be human.

3. Examine the data for possible violations of assumptions when appropriate but do not take corrective action unless explicitly told to do so.

4. Handle any missing data by listwise deletion.

5. Address all questions about this examination to the instructor or the teaching assistants.

6. Do not turn in unedited output.

1. A cross-cultural researcher is interested in testing the hypothesis that members of collectivistic cultures (I) demonstrate more empathy than members of individualistic cultures.  So, she contacts colleagues at universities (U) in different countries (C) that are identified as being part of collectivistic or individualistic cultures and asks them to obtain more-or-less random samples of men and women (G) for her study.  The responses of these participants to a standardized non-verbal test of empathy are measured (higher numbers indicate greater empathy).
1.1. What is the design of this study?  Identify which effects are fixed and which are random.

1.2. Write out the E(MS) table.  Determine the correct degrees of freedom and error term for each term in the model.
1.3. Run a standard analysis.  When you have a choice, use the test with the greatest power.

1.4. Report your results using standard notation.

1.4.1. What can you conclude about the hypothesis?

1.4.2. How do men and women differ in empathy?

1.5. Interpret the results clearly.

2. A cognitive neuroscientist has determined that individuals frequently produce a localized negative-going electrical response apparently from the right prefrontal cortex when they notice that they have made an error – long before they are consciously aware of that error.  To determine if individuals could be taught to become aware of these responses and act upon them, the researcher conducts an experiment in which individuals are trained with an audible biofeedback device to react to this response and their latencies to respond are measured.  Male and female participants were randomly assigned to one of three biofeedback conditions (T)  – relevant, irrelevant, or none and then each participant was tested on a variety of problems differing in complexity (C) and the latency of response was measured.
2.1. What is the design of this study?  Identify which effects are fixed and which are random.

2.2. Write out the E(MS) table.  Determine the correct degrees of freedom and error term for each term in the model.

2.3. Run a standard analysis.  When you have a choice, use the test with the greatest power.

2.4. Report your results using standard notation.

2.4.1. What can you conclude about the effect of training?

2.4.2. Does the effectiveness of the training depend on gender?

2.4.3. Test for trends in the effect of complexity.

2.4.4. Are these trends affected by training?  

2.4.5. Are these trends affected by gender?

2.5. Interpret the results clearly.

3. A cancer researcher is attempting to predict the length of time in remission that a patient can be expected to have following treatment based on the histologic grade of the tumor.  However, she knows from previous research that other factors affect time in remission, namely age and the size of the pathology.  

3.1. Determine the effect of histologic grade on time in remission taking into account the effects of patient age and the size of the pathologic tumor.

3.2. Is an ANCOVA strategy appropriate for this data?  Present the relevant analyses.

3.3. Test whether a patient with a category 3 histologic grade tumor would be expected to have a significantly shorter time in remission than patients with category 1 or 2 tumors – taking into account the effects of age and size.

3.4. Does the time in remission differ for category 1 and 2 tumors (taking into account the other factors)?

3.5. What are the expected times in remission for the different histologic grades adjusting for differences in age and pathologic size?

3.6. What are the effects of age and size of pathology?

3.7. Be sure to present your results using standard notations and to interpret your results clearly.

4. An evolutionary psychologist is concerned about the effects of political beliefs on the reproduction rate.  So, he obtains data on individuals’ political beliefs and the number of children they have.  Because the number of children that someone has is affected by other sexual, social, and economic factors, he measures some of these as well – marital status, financial status (family income), education level, and rate of sexual activity.  Do not transform these variables.
4.1. Develop a model using all of these factors.

4.2. What can you conclude from this model about the effects of each of these factors?

4.3. Test whether the two political belief variables together add predictive power to the model.

4.4. Examine the residuals and other statistics and determine whether there are any problems that should be addressed.  If so, state what they are and what you would do about them – but take no action.

4.5. What is the effect of political beliefs on the number of children?  Does your conclusion depend on whether the other variables are considered?  
4.6. Report your model(s) using standard notation.

4.7. Clearly interpret your results in words.

