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Overview
The purpose of the course is to cover the substantive rationale for mediation analysis and statistical methods to assess mediating variables.   The course will reflect that mediation analysis is important in many disciplines including psychology, sociology, epidemiology, and medicine. The methods are presented in class, practiced in homework, and integrated in a project. To the best of my knowledge, this is the first time that a full course on mediation analysis has been taught. Because it is the first time I have taught this course, you should expect some changes to the syllabus and I hope that you can help me improve the course. Note that the course will cover both substantive aspects and technical aspects of mediation analyses.
*Readings will be available in the Computer Room on the third floor in my lab in the Psychology North building. 

Recommended Book 

MacKinnon, D. P. (2008). Introduction to Statistical Mediation Analysis. Mahwah, NJ: Erlbaum. I am told that the book will be available for shipping on January 16, 2008.

Course Requirements 

1. Take Home Exams 

There will be two take home exams for the course. The purpose of the exams is to test competence in the material covered in the class.  The exam will be given out on one class day and should be returned before the next class, (e.g., passed on a Monday and returned on Wednesday).  Class will be canceled on the day that the take home exam is passed out. 

2. Class Project

Groups of 3-5 students will be formed to collaborate on a class project. Amanda and I will form the groups based on student background. The group members will work together to complete a project consisting of two parts: (1) An overview of the substantive background and mediating variables in a particular area of study, e.g., obesity prevention, drug prevention, health promotion etc. and (2) A statistical mediation analysis of a dataset in the substantive area you identify. Analysis of the dataset will include both investigation of a single mediator model and a longitudinal mediation model. The data can be from any source--masters or dissertation projects, archival data, or data that I can provide.  Ideally one data set will be identified for each group although it is possible that several similar data sets will be used for the group project.   A list of possible data sets will be due by February 6, 2008 and a two page summary of the project is due February 27, 2008. More detailed instructions about the project will be given during the course. I encourage you to discuss the paper and potential data sets that you may want to use with me or Amanda as soon as possible. 

3.  Discussion / Attendance 

Students are expected to participate in class discussions and ask for clarification. 

4. Readings 

Students are expected to read the chapters and articles selected for each class meeting. Not all articles listed in the syllabus will be required and some articles may be added during the semester. 

5. Homework 

Students are expected to complete approximately 6-8 homework problem sets. The problems will be most often taken from the book. Some of the homework will include running computer programs and data analysis.

6. Computer 

Class sessions will meet at the Psychology Computer Laboratory. We will primarily use SAS, SPSS, and Mplus, although this is open for discussion.

Student Evaluation 

Student evaluation in the course will be based on the following criteria: 


1. Take Home Exams 






40% 

2. Class Discussion/Attendance. 




4% 

3. Homework. 







21% 

4. Class Project.
 





35% 

Class Website 
http://www.public.asu.edu/~davidpm/classes/psy591/index.htm

Prevention Science Methodology Group Website

http://www.psmg.hsc.usf.edu/
Mplus Website

http://www.statmodel.com/index2.html
Goals of the Course

1. Understand the conceptual background for mediation studies. Develop substantive background for student’s main area of interest.
2. Understand statistical methods for the single and multiple mediator models, including 

       (a) calculations, (b) assumptions, (c) types of tests.

3. Understand detailed aspects of mediation analysis for the single mediator model, 

        including (a) standard errors (b) significance testing, (c) effect size.

4. Understand logic of statistical simulation to investigate quantities used in mediation 

        analysis.

5. Experience with mediation analysis for path models.

6. Experience with methods for mediation with longitudinal data.

7. Exposure to statistical methods for mediation analysis with categorical variables, moderator variables, and multilevel data.
8. Understand limitations of causal inference from mediation models and additional approaches to investigating mediating variables. 
9. Use statistical software, see lots of examples, and practice.

10. Realize that mediation is fun.


Part 1: Introduction and Examples
January 14 and 16: Introduction 
Topics: Introduction, Definitions, History, and Classic examples 

Chapter 1: Introduction
Box, G. E. P. (1976). Science and statistics. Journal of the American Statistical Association, 71(356), 791-799. 

January 21 (NO CLASS) and 23: Examples 
Topics: Action and Conceptual theory, Mediating variable applications

Chapter 2: Applications 

Read two of the articles cited in Chapter 2: 


Part 2: Single Mediator Model
January 28 and 30: Single Mediator Model 

Topics: Path Diagrams, Equations, Estimators, Plots, Alternative Methods 

Chapter 3: Single Mediator Model

1. MacKinnon, Lockwood, et al, (2002). A comparison of methods to test mediation and other intervening variable effects. Psychological Methods, 7, 83-104.

Read one of the articles cited in Chapter 3:
February 4 and 6: Single Mediator Model Details 

Topics: Effect Size, Distribution of the Product, Contrasts, Multivariate Delta Method 

Chapter 4: Single Mediator Model Details 

Additional readings to be determined.


February 11 and 13: Single Mediator Model Details and Resampling Methods 
Topics: Distribution of the Product, Multivariate Delta Method, Statistical Simulation, Resampling methods

Chapter 4: Single Mediator Model Details continued

Chapter 12: Computer Intensive methods for Mediation analysis

Additional readings to be determined.

Part 3: Multiple Mediator Models
February 18 (Exam 1 passed out) and 20: Multiple Mediator Models 

Topics: Estimators, Opposing mediation, contrasts 

Chapter 5: Multiple Mediator Models 

Additional readings to be determined.

February 25 and 27: Multiple Mediators and Path Analysis Mediation Models #1

Topics: Group Projects, Total mediated effect, specific mediated effect, matrix representation of mediation models, matrix algebra, contrasts

Chapter 6: Path Analysis Mediation Models 

March 3 and 5: (Description of Group Projects): Path Analysis Mediation Models #2 
Topics: Group Projects, Contrasts, Computer code 

Chapter 6 Path Analysis Mediation Models 

1. Williams J. & MacKinnon, D. P. (In Press). Structural Equation Modeling.

March 10 and 12: Spring Break 

Part 4: Advanced Mediation models 

March 17 and 19: Latent Variable and Longitudinal Mediation Models #1 

Topics: Latent variable models, Limitations of cross sectional mediation, Two wave models 

Chapter 7: Latent Variable Mediation Models

Chapter 8: Longitudinal Mediation Methods

Readings: 

1. Rogosa, D. (1988). Myths about longitudinal research. In K. W. Schaie, R. T. 
Campbell, W. Meredith, & S. C. Rawlings (Eds.), Methodological Issues in Aging 
Research (pp. 171-209). New York: Springer. 

March 26 and 28: Longitudinal Mediation Models #2 

Topics: Models for three or more waves, autoregressive models, latent growth curve models, latent difference score models

Chapter 8: Longitudinal Mediation Methods

1. Cole, D. A., & Maxwell, S. E. (2003). Testing mediational models with longitudinal 
data: Questions and tips in the use of structural equation modeling. Journal of 
Abnormal Psychology, 112, 558-57
2. Maxwell, S. E., & Cole, D. A. (2007). Bias in cross-sectional analyses of longitudinal


mediation. Psychological Methods, 12, 23-44.
3. Cheong, J., MacKinnon, D.P., & Khoo, S.-T. (2003). Investigation of mediational processes using parallel process latent growth curve modeling. Structural Equation Modeling, 10(2), 238-262.

March 31 (Exam 2 passed out) and April 2: Multilevel Mediation Models 

Topics: Mediation at different levels of analysis 

Chapter 9: Multilevel Mediation Methods

April 7 and 9: Mediation and Moderation 

Topics: Moderation, Moderation of a mediation effect, and Mediation of a moderation effect. 

Chapter 10: Mediation and Moderation

April 14 and 16: Mediation in Logistic Regression and Causal Inference
Topics: Mediation with a categorical dependent variable. Causal inference.
Chapter 11: Mediation with categorical variables
Chapter 13: Causal Inference in Mediation Models

April 21 and 23: Design approaches to assessing mediation 

Special Topics: Group Presentations. Experimental designs to study mediation

Chapter 14: Additional Approaches to assessing Mediating Variables

April 28: Summary and Future Directions in Mediation Analysis Methods 

Chapter 15: Group Presentations. Summary and Future Directions

Wednesday, May 7: Project due 


*Note: This syllabus is likely to change. 

