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M 10:30-12:20
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M 2:30-4:20

Innovation Hall 330
Innovation Hall 330
Innovation Hall 330

Section 214
Section 211
Section 212

R 10:30-12:20
R 12:30-2:20
R 2:30-4:20

Innovation Hall 330
Innovation Hall 330
Innovation Hall 330

Course Description & Objectives

This course is the first of a two‑semester sequence concerning the fundamentals of applied social science research. It is designed to help you develop skills that will enable you to effectively evaluate the research of others and to design, conduct, and report on research of your own. Traditionally, psychology as a discipline has made use of an unusually broad range of research methods and analytical strategies to address questions of interest. Because each approach to answering research questions involves trade‑offs, researchers have often found it necessary to employ a combination of methods to reach any firm conclusions. Taken together, Psyc 611-612 will provide you with declarative knowledge about:

· various experimental designs and the rationale behind these designs.

· the basic concepts and principles underlying the general linear model (GLM).  

· how to critically evaluate research questions and results.

· how to generate “exciting” hypotheses and test theories.

It will also provide you with such procedural knowledge as how to:

· set up your own data to be ready for analysis.

· analyze this data and reach appropriate conclusions.

· test hypotheses and theories using a model-comparison approach.

· present your results in APA style.

Some of the topics that will be covered:

	* Simple regression

* Multiple regression

 * Best subset regression

 * Residual Analysis

 * Effects coding 

 * Path Analysis

 * Analysis of Variance
	* Multiple comparison tests

* Completely randomized designs

* Within-subject designs

* Hierarchical designs

* Analysis of covariance

* Random effects models

* Longitudinal models


A key focus of this course will be the development of practical, “how-to” skills.  Few of you will ever form a research interest in statistics and methods (too bad!), but all of you will have to use or interpret statistics.  Thus, the primary emphasis of this course is not to teach you to be statisticians, but rather to teach you how to use different methods and statistics to answer important substantive questions.  This means having a conceptual understanding of these issues will be critical.  

To help convey the principles stressed in this class, real-world data will be analyzed and interpreted.  This will hopefully help you translate the theory of the statistics into practical, real-world value.  Thus, you will not only learn about the methods, but also how to actually analyze the data.  We will use the same procedures, tactics, and good old intuition and judgment used in practice.
Entrance Exam

There will be a mandatory entrance exam administered over the internet during the first week of class.  This exam is going to be used so that you can self-assess whether you are adequately prepared for 611-612.  The entrance exam reflects material you should have experienced in typical undergraduate statistics and research methods courses.  There is no need to try to study for the entrance exam.  After the exams are scored, I will meet with individuals whose scores suggest they may have difficulty with the content of the course.  Trying to take this course without adequate preparation is strongly discouraged, as you will find it very frustrating and difficult.  However, this possibility is something we can discuss if the need arises.

Requirements for Master’s vs. Doctoral Students

For the most part, the requirements are the same for all students. Everyone attends the same lectures and labs, is responsible for the same material, and takes the same exams. In addition to this, doctoral students are required to work under the supervision of their primary research advisor to identify a substantive area of interest, conduct a review of the relevant theoretical and empirical literature, and formulate a specific research question to address. In the fall, this will culminate with a written literature review (PSYC 611). Then, in the spring semester (PSYC 612), these students will work with their advisors to develop a detailed research plan, culminating in a formal research proposal. Master's students who are interested can participate in the proposal portion of the 611/612 if and only if that student has identified a faculty member willing to serve as research supervisor. 

All students participating in the research project must identify the faculty mentor with whom they will work. This faculty member should understand that they are responsible for working with the student on an ongoing basis to identify relevant literature and discuss it with the student. The faculty member will also grade the written literature review in the fall and the research proposal in the spring. The deadline for notifying the instructor of the faculty member who will work with individual students on the research project portion of the course is September 25th. By this date, the instructor must have received an email or note from the faculty member stating that they have agreed to this supervision. By October 30th, you must turn in a first draft of your paper (this need not be a complete draft, but should show you’ve made progress on the paper). Students completing this option must turn in a summary of each of two articles (no more than 1.5 pages per article) on a weekly basis in lab, which will count towards their final grade.

Class & Lab Formats

The regular class meeting will primarily consist of a lecture format. However, ask questions if you don’t understand something. Alternatively, the labs will be much more interactive and hands-on.  About half of the lab will be lecture, with the remainder consisting of your working on homework assignments using SPSS.  Please bring a disk with you to lab each week (you will be saving your data to the disk).

This goes without saying, but make sure you read the assigned text before coming to class/labs. Attendance is expected at all classes and labs except for attendance at scheduled professional conferences, poor health, or extreme emergencies.  Let me know in advance if you are going to be gone, or as soon as possible if you cannot give me advance warning.  Please also note that class will start and end promptly, so be sure to show up a few minutes early.  Finally, please do not miss the deadlines—they are real and important!  

Grades

Grades will be determined as follows.

Ph.D. student points (and students completing the literature review):

Project/Test





 %


   My %

Exam 1 (conceptual; in class)

  

16%


________

Exam 2 (conceptual; in class) 
  


16%


________

Exam 3 (conceptual; in class) 
  


16%


________
Homework Assignments 



  
16%


________ 

Literature Review


  

15%


________

Lab Participation


  


16%


________

Random quizzes (can drop 1)
  


  5%


________

Total 





  
100%


________

Points for all other students:

Project/Test



   

 %

   
My %          

Exam 1 (conceptual; in class)

  

18%


________

Exam 2 (conceptual; in class) 
  


18%


________

Exam 3 (conceptual; in class) 
  


18%


________
Homework Assignments 



  
18%


________ 

Lab Participation





20%


________

Random quizzes (can drop 1)



  8%


________

Total 





  
100%


________

I will always reconsider grades for tests and homework assignments.  However, before asking me to do so, you should come prepared by showing me how you are right and my answer was wrong (or at least, how both could be correct).  To win these requests, bring page numbers, overheads, etc., so that you can objectively make your case.  This is good training for your careers, so you might as well start now!  

Exams.  Exams will be in-class and largely conceptual.  They may consist of multiple choice, fill-in-the-blanks, short answer, and long answer questions.  Please make every effort to attend the exam during the regularly scheduled time.  If you cannot (e.g., conference), make arrangements with me before the exam date.  No exams will be given early, and all make-up exams will be essay.  If notice is not provided before an exam is missed, no make-up will be given unless sufficient proof is provided for why no prior notice was possible (e.g., hospital form, smashed up car, etc).  If you miss the exam without prior notice, you have 1 week from the date of the exam to complete the make-up (unless extreme circumstances dictate otherwise).  

Homework.  Homework will be assigned every week.  Homework assignments will be discussed in lab, and will be due the following lab (at the start of lab unless otherwise noted).  These assignments will require you to use a combination of SPSS and hand calculations.  You may redo each homework assignment or project once in an effort to earn back missed points. Any project redone must be turned in within one week of receiving it back from the lab instructor. You may earn back half (1/2) of the points that were deducted.  Note that you must fully complete a homework assignment before it is eligible to be redone. Fully completed means completing all parts of the homework, answering all questions, performing all analyses and computations, etc. If you do not turn in an assignment, or turn in an incomplete or weak attempt at an assignment, it cannot be redone and will be given zero points. Thus, you need to treat all homework assignments seriously.

Nearly all assignments will also require you to write a brief conclusion section—this must be written in APA style 5.0.  All homework assignments must be typed and stapled; no handwritten homework or computer output will be accepted unless the question specifically requests it (note that handwritten may refer to using calculators, excel, etc., but you must show your work).  If you must miss a lab for a good reason (e.g., conference), homework can be turned in early without penalty.  No late homework assignments will be accepted (remember, you can drop three).  No homework will be accepted by email!
Lab Participation.  Lab participation points are based on one’s active participation in labs (e.g., discussion, questions, etc) and participation in required discussion postings.  For participation, the lab instructor will rate each person on a zero to three-point scale each week, with zero = did not participate due to absence, one = attended in body, but not in spirit (did not participate in discussions), two = marginally participated in lab, and three = actively engaged in lab discussion.  Note that once you have signed up for a lab, you must attend that same lab section for the entire semester (unless you have received prior permission from the lab instructor to attend at an alternate time). Discussion postings will consist of posting questions about the articles assigned for that week. For discussion postings, the lab instructor will rate each person on a zero to three-point scale, with zero = did not post any questions, one = posted fewer questions than required, two = posted required number of questions, but they were not substantive questions or they were off topic, and three = posted interesting and appropriate questions.

Quizzes.  There will be several quizzes distributed randomly over the course of the class and labs. You can drop one of these quizzes.  There will be no advance notice for these quizzes.  However, they will be short (about 5 minutes long) and will ask only very basic information.  They will be written such that if you have been in class and keeping up with the reading, you should get all of the points without difficulty.  All quizzes will be distributed immediately at the start of class or lab.  They are designed to make sure the class has been keeping up with readings, lectures, and labs.  No make-ups are possible with quizzes, even with advance notice.

Literature Review.  For doctoral students (and any MA students who wish), you will be writing a literature review on a research topic that you are interested in pursuing.  Your advisor will read and grade this review.  You should be working with your advisor during the entire semester to develop the content and focus of this review.  This review must be in APA style, version 5.  Please turn in a typed and stapled copy for your advisor on or before 5:00 pm on Monday, December 5. A list of expectations and criteria for this literature review will be available to you early in the semester.  Your advisor must email me by September 25th that s/he will be grading your project; you must turn in a draft of your paper to me on October 30th.

TENTATIVE Reading Assignments (Will be Updated on Class Website)

Note: Dates & topics subject to change

	Week
	Date
	Topic
	Readings

	1
	28-Aug
	Introduction/The General Linear Model/ Descriptive Statistics
	Cohen: Chapter 1

Kirk: Chapter 1

	2
	4-Sep
	Descriptive Statistics (cont’d): variance, SD, z-scores, covariance, correlation
	Cohen: Chapter 2 (focus on correlation sections)

	3
	11-Sep
	Significance testing, hypothesis testing
	Kirk Chapter 2

McGuire (1997) (skim)

Cooper & Lipsey (1998)

Kluger & Tikochinsky (2001)

Nickerson (2000) (skim)

	4
	18-Sep
	Exam 1
	

	5
	25-Sep
	Introduction to Regression
	Cohen Chapter 2 (focus on regression sections)

Chapter 3 (first half)



	6
	2-Oct
	Types of Research/HSRB
	Behrens (1997)

Heinsman & Shadish (1996)

Henry (1998)

Porr & Ployhart (in press)

Belmont Report (skim)

Title 45 (skim)

Human Subjects Websites (FYI)

GMU HSRB forms (skim)

	7
	9-Oct
	Reliability
	Cortina (1993)

Schmidt & Hunter (1996)

	8
	16-Oct
	Validity
	Messick (1995)

Austin, Boyle, & Lualhati (1998)

Hinkin (1998)

	9
	23-Oct
	Exam 2
	 

	10
	30-Oct
	Introduction to ANOVA
	Kirk Chapter 3

	11
	6-Nov
	Multiple comparisons
	Kirk Chapter 4

	12
	13-Nov
	Factorial Designs
	Kirk Chapter 5, Chapter 9

	13
	20-Nov
	Multiple Regression
	Cohen Chapter 3 (focus on second half)

Cohen Chapter 4 (focus on first half)

	14
	27-Nov
	THANKSGIVING
	

	15
	4-Dec
	Regression and ANOVA/Probability
	Kirk Chapter 6

	16
	11-Dec
	Exam 3
	


Important Dates

September 2:

Screening exam must be completed prior to 5:00 PM

September 18:

Exam 1

September 25:

Notification of Faculty Mentor Due (for research option students)

October 23:

Exam 2

October 30:

First draft of research paper due by 4:30 PM (for research option students)

November 27:
 
Thanksgiving (no class)

December 3:

Literature Review turned in to lab instructor and Advisor (for research option




students)

December 11:
 
Exam 3

Required Texts

Cohen, J., Cohen, P., West, S. G., & Aiken, L. S.  (2003).  Applied multiple regression/correlation analysis for the behavioral sciences. 3rd Edition.  Lawrence Erlbaum Associates.  ISBN 0-8058-2223-2.

Roger E. Kirk  (1995).  Experimental design:  Procedures for the Behavioral Sciences.  3rd Edition. Brooks/Cole Publishing Company.  ISBN 0-534-25092-0 

Optional Texts (for further reading)

Publication Manual of the American Psychological Association: Fifth Edition  (2001).  American Psychological Association.
Kinnear, P. R., & Gray, C. D. (2000). SPSS for Windows Made Simple, Release 10. East Sussex, UK: Psychology Press Ltd.

Additional Class Readings will be drawn from:

Austin, J. T., Boyle, K. A., & Lualhati, J. C.  (1998).  Statistical conclusion validity for organizational science researchers:  A review.  Organizational Research Methods, 1, 164-208.

Baron, R.M., & Kenny, D.A. (1986). The moderator-mediator variable distinction in social psychological research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173-1182.

Behrens, J. T.  (1997).  Principles and procedures of exploratory data analysis.  Psychological Methods, 2, 131-160.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112, 155‑159.

Cook, T. D., & Campbell, D. T. (1979). Quasi‑experimentation: Design and analysis issues for field settings. Boston, MA: Houghton Mifflin.

Cooper, H. M., & Lindsay, J. L.  (1998).  Research synthesis and meta-analysis. In L. Bickman & D. J. Rog (Eds.), Handbook of applied social research methods (pp. 315-339).  Thousand Oaks, CA:  Sage.

Cortina, J.M. (1993). What is coefficient alpha? An examination of theory and applications. Journal of Applied Psychology, 78, 98-104.

Fan, X., & Thompson, B.  (2001).  Confidence intervals about score reliability coefficients, please:  an EPM guidelines editorial.  Educational and Psychological Measurement, 61, 517-531.

Heinsman, D. T., & Shadish, W. R.  (1996).  Assignment methods in experimentation:  When do nonrandomized experiments approximate answers from randomized experiments?  Psychological Methods, 1, 154-169.

Henry, G. T.  (1998).  Practical sampling.  In L. Bickman & D. J. Rog (Eds.), Handbook of applied social research methods (pp. 101-126).  Thousand Oaks, CA:  Sage.

Hinkin, T. R.  (1998).  A brief tutorial on the development of measures for use in survey questionnaires. Organizational Research Methods, 1, 101-121.

Howell, D. (2001). Statistical methods for psychology (5th ed.). Belmont, CA: Duxbury Press.   

Keppel, G., and  Zedeck, S. (1989). Data analysis for Research designs: Analysis of variance and multiple regression/correlational approaches. NY: W. H. Freeman.

Kerlinger, F. N.   and Lee, H. B. (2000).  Foundations of Behavioral Research (Fourth Edition).  New York, NY:  Holt, Rinehart & Winston.

Kluger, A. N., & Tikochinsky, J.  (2001).  The error of accepting the “theoretical” null hypothesis:  The rise, fall, and resurrection of commonsense hypotheses in psychology. Psychological Bulletin, 127, 408-123.

Lipsey, M. W.  (1998).  Design sensitivity:  Statistical power for applied experimental research. In L. Bickman & D. J. Rog (Eds.), Handbook of applied social research methods (pp. 39-68).  Thousand Oaks, CA:  Sage.

McCartney, K., & Rosenthal, R. (2000). Effect size, practical importance, and social policy for children. Child Development, 71, 173-180.

Maxwell, J. A.  (1998).  Designing a qualitative study.  In L. Bickman & D. J. Rog (Eds.), Handbook of applied social research methods (pp. 69-100).  Thousand Oaks, CA:  Sage.

McGuire, W. J.  (1997).  Creative hypothesis generating in psychology:  Some useful heuristics. Annual Review of Psychology, 48, 1-30.

Messick, S.  (1995).  Validity of psychological assessment:  Validation of inferences from persons’ responses and performances as scientific inquiry into score meaning.  American Psychologist, 50, 741-749.

Mook, D. G.  (1983).  In defense of external invalidity.  American Psychologist, 38, 379-387.

Nickerson, R. S.  (2000).  Null hypothesis significance testing:  A review of an old and continuing controversy.  Psychological Methods, 5, 241‑301.

Pedhazur, E. J., & Schmelkin, L. P. (1991). Measurement, design, and analysis: An integrated approach. Hillsdale, NJ: Lawrence Erlbaum.


Ployhart, R. E., Holtz, B. C., & Bliese, P. D.  (in press).  Longitudinal data analysis:  Applications of random coefficient modeling to leadership research.  Leadership Quarterly.

Porr, W. B., & Ployhart, R. E.  (in press).  Organizationizational Research Over the Internet:  Ethical Challenges and Opportunities.  Chapter to appear in E. A. Buchanan (Ed.), Readings in Virtual Research Ethics:  Issues and Controversies.  

Porter, A. C., & Raudenbush, S. W. (1987). Analysis of covariance: Its model and use in psychological research. Journal of Counseling Psychology, 34, 383-392.

Rosenthal, R., & Rosnow, R. L. (1991). Essentials of behavioral research: Methods and data analysis (2nd ed.). New York: McGraw‑Hill. 

Schmidt, F. L., & Hunter, J. E.  (1996).  Measurement error in psychological research:  Lessons from 26 research scenarios.  Psychological Methods, 1, 199-223.

Smith, P.C., Budzeika, K.A., Edwards, N.A., Johnson, S.M., & Bearse, L.N. (1986). Guidelines for clean data: Detection of common mistakes.  Journal of Applied Psychology, 71, 457-460.

Thompson, B.  (2002).  “Statistical,” “practical,” and “clinical”:  How many kinds of significance do counselors need to consider?  Journal of Counseling and Development, 80, 64-71.

Van Kammen, W. B., & Stouthamer-Louber, M.  (1998).  Practical aspects of interview data collection and data management. In L. Bickman & D. J. Rog (Eds.), Handbook of applied social research methods (pp. 375-398).  Thousand Oaks, CA:  Sage.

Wickens, T. D.  (1998).  Categorical data analysis.  Annual Review of Psychology, 48, 537-558.

Wilkinson, L., & the Task Force on Statistical Inference. (1999). Statistical methods in psychology journals. American Psychologist, 54, 594-604

Online Materials

The official PSYC 611-612 Statistics website can be found through: 


http://webct38.gmu.edu

A link to this web site also will be available through Dr. Boehm-Davis’ home page (http://www.hfac.gmu.edu/~dbdavis/dbdavis.html). Accessing the website is much easier if you use Microsoft Internet Explorer, so please make sure your computer has it (if not, it can be downloaded for free). Three important resources are located there for students in this course.

1) Course Materials - Various course materials and handouts are/will be available from this website. Such materials include, but are not limited to, the screening exam, the syllabus, weekly slides and handouts, weekly reading assignments, guidelines/instructions for web-based assignments, and guidelines/instructions for the literature review (for those students doing the research portion of the class). The course notes will be available via the class website at least one day (and often sooner) before class. It is recommended that you print these out and bring them with you to class. However, not all class material will be posted on the web. Please do not print these notes out using lab/department/university paper. These are your notes and just like a course pack, must be purchased by you. Thus, please print them out on a home computer or bring them to a copy center to print out.  It is your responsibility to ensure you can get the notes.

2) Online discussion - Discussion of and reflection on course content, inside and outside of class, is critical for sustained student learning and motivation. This feature encourages discussion outside the classroom and motivates discussion inside the classroom. In addition to any assigned posts, students may post other items to the online discussion as long as they are relevant to the statistics course. There will be an area set aside for these particular posts. Posts could include, for example, questions or requests for clarifications about course content, questions or suggestions about study strategies, questions about due dates, course assignments, and other course procedures, general questions about statistics that came to you during the course, personal anecdotes related to lectures, requests to form study groups, or comments, thoughts, reflections, and/or concerns about the course. The idea of the online discussion is for participants in the course to have a common place outside of class to discuss statistics amongst themselves, course content, and the course. Dr. Boehm-Davis or the lab instructors may join in the discussion at times if there is something useful we feel we can add, but the general idea is for students to discuss things of interest to them.

3) Online Grade Checking Mechanism - Students may get an update of their current course grades at any time during the course from the website (24 hours a day, 7 days a week!). Students can see their own grades for all assignments. The WebCT password that students will designate on their first day of use provides assurance that others cannot access your grades. Students will only see their own grades - not anyone else's and not class distributions. The goal of this service is to give you a mechanism for getting immediate feedback about their progress in the course. It is not intended to increase your anxiety about grades. In fact, the focus in this class is on learning and mastery of skills/material and on personal improvement over time. 

NOTE: Use of all of the above online resources requires that you login to your WebCT account. A demonstration of this facility and an initial login will be done during the first laboratory meeting.

Honor Code: This course employs the GMU Honor Code (see http://www.gmu.edu/facstaff/handbook/aD.html). Working in a group to discuss course materials is encouraged, but all products submitted for this course (unless specifically described as a group project) should represent your own work. That is, all exams, computer assignments, and papers are to be written individually. Outside sources (e.g., journals, books) may be required to complete some course assignments. Plagiarism is defined as in the APA’s “Ethical Principles of Psychologists and Code of Conduct” (http://www.apa.org/ethics/code.html) and in the Publication Manual of the American Psychological Association (see pages 292 – 298 of the Fourth Edition). Taping lectures is permitted. 

Special Help: 

It is the policy of the University to make reasonable accommodations for qualified individuals with disabilities. Students who may have special needs because of a physical or learning disability are encouraged to contact Disability Support Services ASAP  (234 Student Union I) at 993-3247. Students with disabilities who are in need of accommodation relative to class attendance/arrival, course requirements, or related aspects of course performance and who have already processed the necessary paperwork with Disability Support Services must initiate such a request in writing immediately, and prior to any anticipated need, to the instructor. Such requests will be accommodated within the reasonable constraints of fairness and timeliness with regard to the instructor and the other students enrolled in the course. 

Therefore, if you have a disability documented by the Disability Support Services Office, which requires special conditions for exams or projects (extended time, large type, etc.), see me the first week of classes.
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