


Advanced Statistics and Research Methods for Psychology I


Psychology 611


Fall 2005�PRIVATE ��





Class:			Thursday 1:30-4:10pm  Fine Arts B108





Instructors:	   	June Tangney 	  		Jeff Stuewig


			2007 David King		2007 David King


	Office Hrs:	M 2-3, R 4:10-5:30 & by appt 	F 2-3:30 or by appt


			993-1365		  	993-4252


			jtangney@gmu.edu 		jstuewig@gmu.edu





Labs:			R 5:00pm-6:50pm 		F 10:20am-12:20pm		R: 5:00-6:50pm


			R 5:00pm-6:50pm 		F 12:30pm-2:20pm		R: 7:00-8:50pm


			IN 326				IN 328 & IN 326		IN 328





Teaching Assistants:	Katie Elder		  	Susan Han			Shannon Mabry


			213c Robinson B		211 Robinson B		2007 David King	Office Hrs:	W 1-3pm or by appt 	  	F 9-10:30am and by appt	T: 2:30-4:30 and by appt			993-3706 x4		  	993 4753 x4			434-882-1761 (cell)


			kelder@gmu.edu 		shan8@gmu.edu		smabry@gmu.edu





Description of Course:





This course is the first part of a two�course 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. In general, the scientific process employs both theory and data in an effort to describe, explain, predict, and/or influence some phenomenon of interest. Thus, we will be focusing on theory development, construct measurement, research methods, data analysis, and research critiques as part of an integrated sequence. You will be exposed to the logic underlying the research process as well as a broad range of design and assessment methods. Throughout the course there will be an emphasis on both conceptual understanding and the development of practical "how�to" skills. 





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. This seems to be particularly true in many areas of clinical, social, I/O, biopsychology, human factors, cognitive, and developmental psychology, where the questions are complex and the practical constraints are many. A major goal of this course is to facilitate decision making within these constraints.





In this course we aim to provide you with flexible research skills that will help you to meet these challenges, whether your goal is to do quality work in basic research or applied domains.  You will become familiar with methods ranging from classical experimental paradigms, to quasi�experimental methods, to field/correlational approaches. You'll also be exposed to a wide range of measurement strategies, including questionnaires, interviews, observation, and archival data. After developing the conceptual foundation for conducting research, we will develop a basic understanding of research methods and data interpretation. From there, we will move to a variety of more advanced statistical tools, examining the pros, cons, and assumptions associated with each. We have structured this course in an integrated fashion to provide a clear bridge between theoretical, statistical, and methodological issues and the conclusions that can be drawn from research endeavors. 





Throughout the year, you will gain hands�on experience through a number of different projects, learning how to draw statistical and substantive conclusions from the results of various analyses. You will often be asked to prepare a written summary of results using APA style, fine-tuning your ability to communicate substantive results to professional audiences.





As part of the course, doctoral students are required (and master’s students are invited) to identify a substantive area of interest, conduct a review of the relevant theoretical and empirical literature, formulate a specific research question, and develop a detailed research plan, culminating in a written research proposal.





Course Requirements:





The course requirements for this first semester include: (1) attendance at class and laboratory sessions; (2) a series of computer assignments and brief write�ups of the results in APA format; (3) three “midterm” exams, of which one can be dropped; (4) a final exam; and (5) for students who are required or who have chosen the proposal option, a 10-12 page literature review.  





There will be no make-ups for any midterm exams.  If extenuating circumstances prevent you from taking a midterm during your scheduled lab time, then this is the exam you drop. Any subsequent missed exams result in a grade of zero.





The 611-612 sequence can be taken the Basic Plan or under the Proposal Plan.  Currently, all GMU doctoral programs require the Proposal Plan.  If you are a doctoral student, you should work to identify a research supervisor over the next few weeks and begin identifying an area of personal interest.  If you are a Masters student, you can opt for the Proposal plan if you have identified a faculty member willing to serve as your research supervisor.  





This semester, those on the Proposal Plan will 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. Then, in the Spring semester (Psych 612), you will work with your advisor to develop a detailed research plan, culminating in a formal research proposal.





Students enrolled in the Basic Plan complete all requirements for the course (lecture, lab, exams, etc.), but will not be required to conduct the literature review and proposal.





Grades for those on the Proposal Plan will be determined as follows:





60%  There will be three midterms, of which the two highest will count, each 20%.  The final also counts 20% and is not optional.  Due to the nature of the material, each midterm exam is cumulative, although it will focus primarily on the material covered since the last exam.  The final exam will evaluate the mastery of materials covered throughout the course.


20%  Laboratory participation, including evaluation of the assigned projects.


20%  Research proposal 





Grades for those on the Basic Plan will be determined as follows:





75%  There will be three midterms, of which the two highest will count, each 25%.  The final also counts 25% and is not optional.  Due to the nature of the material, each exam is cumulative, although it will focus primarily on the material covered since the last exam. 


25%  Laboratory participation, including evaluation of the assigned projects.





  You will find the required reading list attached to this syllabus. Readings other than those associated with the required texts will be posted on WebCT.  Please note that the readings listed in the course outline are to be read before class.





Lab Requirements





Lab attendance is very important and strongly encouraged.  You will receive a participation grade, which accounts for 20% of the total lab grade.  Students are responsible for all materials and assignments covered in the lab.





Homework assignments account for 80% for the total lab grade.  All homework assignments must be printed out (i.e., hard copy), stapled, and turned in at the BEGINNING of each lab meeting.  If assignments are turned in late, but within a week of the due date, they will count for half the points possible.  If assignments are turned in more than a week late, they will not be worth any points.





If you need to attend another lab session, you must receive permission from both lab instructors in advance.  Homework assignments will still be due at the beginning of your assigned lab.





Self Assessments and Resources for Students Desiring Extra Review





We assume that you are coming into this class having mastered material from a basic undergraduate psychology statistics course.  For some, undergrad statistics is a dim memory.  For most of us, several iterations are necessary to truly grasp basic statistical concepts and their interrelation.  To help determine where you might benefit from remediation, if any, we have developed two self-assessments.  The first is optional, covering basic relevant math knowledge and skills.  This 12 item self-assessment is posted on WebCT, as are the answers.  We encourage you to complete and score the self-assessment.  Suggested resources are provided for those having difficulty in these areas.  The second self-assessment is more conceptual and will be administered in the first lab.  You will have an opportunity to research answers to questions you are less comfortable with, and will turn in a revised set of answers as your first lab assignment, due the following week.  Your best resource for reviewing and revising answers would be your undergraduate statistics text.  Please feel free also to consult with TAs and myself, as well as your colleagues, in reviewing and revising answers to this second self-assessment.  





Honor Code:


All students in this course are to become familiar with and follow the University’s honor code, which does not tolerate any form of cheating and attempted cheating, plagiarism, lying, and stealing.  For more information on the Honor Code please visit: http://www.gmu.edu/catalog/apolicies/#Anchor13





Student Disabilities:


Any student concerned about a disability and needing special arrangements please contact June Tangney.





Required Texts:





Bruening, J. L., & Kintz, B. L.  (1997). Computational Handbook of Statistics.  New York:  Longman.





Campbell, D.T., & Stanley, J.C.  (1963/2005).  Experimental and Quasi-experimental Designs for Research.  New York:  Houghton Mifflin.





Freedman, D., Pisani, R., & Purvis, R.  (1997). Statistics (3rd ed.).  New York:  W.W. Norton.  


�
Required Articles and Chapters:  (Available on WebCT)





American Psychological Association. (2002). Ethical principles of psychologists and code of conduct. American Psychologist, 57, 1060-73.





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





Kerlinger, F. N. & Lee, H. B. (2000).  Foundations of Behavioral Research (4th Ed.).  New York, NY:  Holt, Rinehart & Winston. (Chapters 27 and 28)





Tabachnick, B.G., & Fidell, L.S. (2001). Using multivariate statistics (4th ed.). Boston, MA: Allyn & Bacon.    Ch. 4 (pp.56-110). 





Optional Texts:





*American Psychological Association. (2001). Publication manual (5th ed.). Washington, D. C.: American Psychological Association.  (APA)





Cohen, J., Cohen, P., West, S., G. & Aiken, L. S. (2003).  Applied multiple regression/correlation analysis for the behavioral science (3rd ed.).  Hillsdale NJ:  Erlbaum.





Sales, B. & Folkman, S. (Eds.) (2000).  Ethics in research with human participants.  Washington DC:  American Psychological Association.





*Although these are optional, you must make sure that you have access to these texts (by sharing or borrowing).





Course Outline





1.  Sept 1 – Overview of Course;  The Magic of Experimental Design – Internal and External Validity – Threats to Validity





Readings: 	Freedman – Chapters 1, 2





Lab:   Self-Assessment #2; Introduction to SPSS 


Project 1:  Self-correct self-assessment #2





2.  Sept 8 – Critical Contributions of Non-Experimental Design: Having (some of) your cake and eating it too:  Quasi-experimental designs – making strategic trade-offs





Readings: 	Campbell & Stanley 


Tabachnick & Fidell – Chapter 4 (pp.56-110)). 





Lab:  Pros and Cons of Quasi-Experimental Designs; SPSS planning, entering and checking data, practice defining 


Project 2: Quasi-Experimental Design and Defining Data 





�
3.  Sept 15 – Summarizing Data: From histograms to density functions – Other common displays – Levels of measurement – Measures of central tendency – Measures of dispersion – Areas under the curve  





Readings: 	Freedman – Chapters 3, 4, 5


		Bruning & Kintz – Sections 1.1, 1.2, 1.3





Lab:   SPSS Descriptive Statistics and Data Cleaning


Project 3:  Writing up descriptive statistics in APA Style





4.  Sept 22 – Variance Part 1:  The good, the bad, and the ugly





Readings: 	Freedman – Chapters 6, 24, (25)





Lab:  Exam 1 - covering classes 1-3  





5. Sept 29 – Expected vs. Observed, Probability, and Back to that Curve





Readings: 	Freedman – Chapters 16, 17, 18





Lab:  z-scores, normal curve, variance 


Project 4:  Variance, Standard Scores





6. Oct 6 – Constructing a Sample, Bias vs. Sampling Error, Point Estimation and Confidence Intervals, and Back to that Curve





Readings: 	Freedman – Chapters 19, 20, 21, (22), 23


		Bruning & Kintz – Sections 2.1, 2.4





Lab:   Samples, Bias, Confidence Intervals


Project 5:  Identify Potential Sources of Bias and Calculating Confidence Intervals for Real World Phenomena





7. Oct 13 – Variance Part 2:  Measurement Reliability and Validity





Readings: 	Kerlinger & Lee - Chapters 27, 28





Lab:  A Panoply of Measurement Strategies


Project 6:   How Could You Measure Your Favorite Constructs





8.  Oct 20 – Measures of Association – Joint distributions, Plots and lines, and Correlation





Readings: 	Freedman – Chapters 7, 8


		Bruning & Kintz – Section 3.1





Lab:  Exam 2 - covering classes (1-3) and 4-7  





�
9. Oct 27 – More on Correlation, Measurement Reliability and Validity Revisited, Regression





Readings: 	Freedman – Chapter 9, 10


		Bruning & Kintz – Sections 3.2, 3.3, 3.4


		TBA -- Something on measures of reliability – alpha, kappa, ICC





Lab:  SPSS – Correlation and Reliability


Project 7:  Correlation and Reliability





10. Nov 3 – Variance Around the Regression Line





Readings: 	Freedman – Chapter 11, 12


		Bruning & Kintz – Sections 3.9





Lab:  SPSS - Regression


Project 8:  Regression





11. Nov 10 – Research Ethics





Readings: 	APA Ethics Code


(Sales & Folkman)





Lab:  Working Through Ethical Issues


Project 9:  CITI Training





12. Nov 17 – Hypothesis Testing – The t-test for means 





Readings: 	Freedman – Chapter 26, 27


		Bruning & Kintz – Sections 1.4, 1.5, 1.6, 1.7, 2.2, 2.3, 





Lab:  Exam 3 - covering classes (1-7) and 8-11  





November 24th -- Happy Thanksgiving!!!!





13.  December 1 –Type I and Type II Error -- Power





Readings: 	Cohen (1992)


		Bruning & Kintz – Sections 1.8 





Lab:  T-tests and Power 


Project 10:  T-tests and Power





14.  December 10 – Hypothesis Testing – about r and b – and the Shape of Things to Come





Readings: 	Freedman – Chapter 28, 29


		Bruning & Kintz – Sections 3.15, 3.16, 7.7, 7.8 





Lab:  SPSS Regression





Final Exam:  Thursday December 15, 1:30-4:15pm 


�
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