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Course Description

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. 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.  

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. A major goal of this course is to facilitate decision making within these constraints.

If your goal is to do quality work, whether you are in a research or applied domain, then you will need tools to help you make sense of your data or of the effectiveness of your chosen approach to a problem. You will become familiar with a wide variety of methods and approaches. 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. Doctoral and some master's students (those doing the research project) will be asked to identify a substantive area of interest, conduct a review of the relevant theoretical and empirical literature, and formulate a specific research question you would like to answer. This then, will help you to develop a detailed research plan, culminating in a written literature review in the fall (611 ) and a written research proposal in the spring (612) semester.

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. Any master's student who is 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 October 5. By this date, the instructor must have received an email or note from the faculty member stating that they have agreed to this supervision.

Course Requirements

The course requirements for this first semester include: (1) participation in class and laboratory sessions; (2) a series of computer assignments and brief write‑ups of the results in APA format; (3) exams; (4) web-based assignments, and (5) for students participating in the research proposal portion of the course, weekly article summaries and a literature review pertaining to student's research area of interest, supervised and graded by the student's research advisor.

Grades for all Doctoral students as well as any Master’s students participating in the research project will be determined as follows:

50%  Two conceptual exams (midterm and final) and five computational take-home exams. Each conceptual exam counts for 25% of the exams grade (50% total). Each computational exam counts for 10% (50% total).  Due to the nature of the material, each exam is cumulative, although each will focus primarily on the material covered since the last exam. 

35%  Laboratory participation, including evaluation of the assigned in-class and web-based projects.

15%  Literature review and weekly article summaries 

Grades for all other students will be determined as follows:

60% Two conceptual exams (midterm and final) and five computational take-home exams. Each conceptual exam counts for 25% of the exams grade (50% total). Each computational exam counts for 10% (50% total).  Due to the nature of the material, each exam is cumulative, although each will focus primarily on the material covered since the last exam. 

40%  Laboratory participation, including evaluation of the assigned in-class and web-based projects.

All projects are due on the date announced in class by the instructor. Projects turned in late, but within one week of the due date will count for half (1/2) the points possible. Projects turned in more than one week late will not count for any points. Exceptions may be granted on a case-by-case basis.

You may redo each 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. You may not earn back any points deducted for lateness.

Two textbooks are required for this course. Additional readings may be suggested from time to time to help improve your comprehension of the material. Readings will be assigned each week in class (and available on the web site).
Required Texts
Howell, D. (1996). Statistical methods for psychology (4th ed.). Belmont, CA: Wadsworth.   

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

Optional Texts (for further reading)

SPSS, Inc. (1990). SPSS Reference Guide Version 4.0. ISBN: 0‑13‑177858‑7.   

SPSS, Inc. (1990). SPSS Advanced Statistics User's Guide ISBN: 0‑13‑177940‑0. 

Overview of Topics

Introduction

· The goal of psychological science

· Descriptive vs. inferential statistics

· The scientific approach

· A diagrammatic view of statistics

Review of Descriptive Statistics

· Tables/graphs/frequency distributions

· Measures of central tendency

· Measures of variance

The Purpose of Research

· Problems and hypotheses

· Constructs, variables, and definitions

· Experimental vs. nonexperimental designs

Review of Basic Inferential Statistics

· z-test

· One-sample t test

· Dependent t test

· Independent t test

· One-tailed and two-tailed tests

Basic Correlation and Regression

· Review of basic correlation (Pearson)

· Other forms of correlation

· Regression

· Measures of treatment magnitude

Basic Analysis of Variance

· Single-factor designs

· Planned and post-hoc corrections

The Basis of Inferential Statistics: Probability

· Standard normal curve and z scores

· Probability

· Type I and Type II errors

Research Design Issues

· Ethics

· Optimizing designs

· Inadequate designs

Measurement

· Reliability 

· Validity

Types of Research

· Quasi-experimental and small sample designs

· Nonexperimental research

· Laboratory experiments, field experiments, and field studies

· Survey research

Power

· Why we care about power

· Tradeoffs between a and b

· Effect size, sample size, control of error and power
Advanced ANOVA and Regression

· Two-factor designs

· Analysis of Main Effects and Interactions

· Multiple Regression

TENTATIVE Reading Assignments (Will be Updated on Class Website)

	Week
	Date
	Howell
	Kerlinger & Lee

	1
	31-Aug
	1,2
	1,9

	2
	7-Sep
	4,7
	2,3

	3
	14-Sep
	9,10
	 

	4
	21-Sep
	 
	 

	5
	28-Sep
	11,12
	13

	6
	5-Oct
	 
	 

	7
	12-Oct
	3,5
	6,7,10,11

	8
	19-Oct
	MIDTERM EXAM
	 

	9
	26-Oct
	 
	8,17,18,19,20

	10
	2-Nov
	 
	 

	11
	9-Nov
	 
	27,28

	12
	16-Nov
	 
	22,23,24,25

	13
	23-Nov
	THANKSGIVING
	 

	14
	30-Nov
	8
	 

	15
	7-Dec
	13,15
	14,32

	16
	14-Dec
	FINAL EXAM
	 


Overview of Exam Schedule

1. August 31
2. September 7

3. September 14: 
First take-home computational exam distributed

4. September 21: 
First take-home exam due
5. September 28: 

6. October 5: 

Second take-home computational exam distributed
7. October 12: 

Second take-home exam due

8. October 19: 

MIDTERM EXAM (Conceptual -- In class exam)

9. October 26

10. November 2: 
Third take-home computational exam distributed

11. November 9: 
Third take-home exam due

12. November 16

13. November 23: 
Thanksgiving (no class)

14. November 30: 
Fourth take-home computational exam distributed

FOR STUDENTS IN RESEARCH PROJECT OPTION: 

      LITERATURE REVIEW DUE DECEMBER 4 – TO TAs AND ADVISOR

15. December 7: 
Fourth take-home exam due




Fifth take-home computational exam distributed

16. December 14: 
Fifth take-home exam due




FINAL EXAM in Robinson B113

On-Line Materials

The official PSYC 611-612 Statistics website is located at: 


http://webct.gmu.edu:8900/public/PSYC611_612F00/

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 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). 

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 will encourage discussion outside the classroom and motivate discussion inside the classroom. Using GMU’s WebCT platform, students will be required to participate in electronic discussions in which students type in messages that are stored in a central web location and are accessible for all other students in the course and the instructor to read and respond to. 

In addition to 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 teaching assistants 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, including an updated tally of currently registered extra credit points earned to date (grades will be updated once a week). The WebCT password that students will designate on their first day of use provides assurance that others can not 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 students a mechanism for getting immediate feedback about their progress in the course. It is not intended to increase student anxiety about grades. In fact, the focus in this class is on learning and mastery of skills/material and on personal improvement over time. Students also have the option of checking their progress with (usage of) WebCT (i.e., number of posts you submitted to the discussion, number of times you logged on to WebCT, etc.)

NOTE: Use of all of the above online resources requires that students login to their 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 exms, 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: 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.

For further reading, there are a number of good sources:

American Psychological Association. (1994). Publication manual (4th edition). Washington, D. C.: American Psychological Association.  (APA)

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

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

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


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