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Statistics and Psychological Research 
 

Every program of undergraduate studies in psychology includes courses on topics 

such as personality, child development, learning and motivation--and a required course in 

statistics and data analysis.  Your interest in psychology may stem from a topic covered 

in an introductory psychology course, but it's unlikely that statistics was the topic of 

interest.  In fact, that subject matter may have been hardly touched on at all.  What’s the 

reason for the prominence of this course in the psychology curriculum?   

 

The answer is that psychology is fundamentally an empirical discipline: the 

knowledge-base of modern psychology is built on observation and data gathering, on 

measurement and experimentation.  Out of that comes the need for description, summary, 

and interpretation of the data so produced.  

 

mailto:smadigan@usc.edu
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A grasp of the basic principles of statistics is necessary if you are going to develop an 

understanding and appreciation of psychological research and theory.  For example, our 

understanding of personality and its development are undergoing great changes.  To a far 

greater extent than previously thought, genetic differences seem to underlie differences in 

adult personality.   If you want how to understand such a profoundly important 

conclusion was arrived at -- how the data were gathered and analyzed, how different 

evaluations of the data were conducted, and how different ways of interpreting the data 

were considered—then you  need an understanding of basic statistical principles.    

 

  An understanding of statistics is necessary for any kind of advanced  study in the 

behavioral and social sciences.  This is especially true of psychometrics, the 

development and interpretation of psychological tests and measurements.  It is equally 

true of the many areas of psychological research and theory that rely on experimentation 

because the design of experiments and the determination of the effects of experimental 

treatments require the application of statistical principles.   For example, consider the 

problem of determining the effects of a new psychoactive drug on the behavior of autistic 

children. This will require designing and conducting an experiment, devising 

measurement procedures, and performing data analyses that will provide a valid answer 

to the question being asked.  All of these steps are grounded in statistical methods that 

been developed over many years and have shown themselves to be very effective ways of 

dealing with this kind of problem. 

   

Thinking Statistically 
 

You will find that an understanding of statistical principles will significantly enhance 

your ability to critically evaluate research findings, particularly in connection with the 

kind of research reported so often in the mass media.  Reports of a ―links‖ between self-

concepts and academic achievement, or between the use of video display terminals and 

clusters of diseases, or reports that ―the average American child watches television for 5 

hours a day‖, or that a public opinion poll had an error of ―plus or minus 3 percentage 

points‖:  All of these can be better understood and critically evaluated if you have some 

understanding of statistics,  and especially if you've learned what it means to think 

statistically.   As you'll soon find out, a great deal of this has to do with the problem of 

making sense of the variability that occurs in research data 

 

Statistics and Mathematics 
  

 

 

 

 

 

 

 

 As with almost any subject matter with mathematical content, statistics can be 

presented at different levels of sophistication and abstraction (or difficulty, if you prefer).  

―I have deeply regretted that I did not proceed far 

enough at least to understand something of the 

great leading principles of mathematics, for men 

so endowed seem to have an extra sense‖. 

 

Charles Darwin, 1860 
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If you were taking a course in mathematical statistics, you would first need a background 

in calculus and linear algebra, and you would find that the course dealt largely with 

advanced concepts of probability.  By way of contrast, your textbook and the course 

you're taking are non-mathematical treatments, requiring only basic algebra and 

involving only a few mathematical proofs or derivations.  However, you should realize 

that this has a certain cost, because you have to accept some statements on faith, and you 

do not gain as full or as deep an understanding as you would from a more mathematical 

treatment. 

 

  Even so, many of the most fundamental principles of statistics and probability as they 

apply to psychological research can be used effectively if you approach the subject matter 

with a view to understanding what the essential problems are in interpreting research data 

in psychology, and  how statistical principles help you deal with these problems.   

 

Course Information 
 

Text:  Lockhart, R.S. (1998).  Introduction to statistics and data analysis for the 

behavioral sciences.  New York: Freeman.  This text is out of print.  Used copies may be 

found on the internet.  The USC bookstore has  reduced-price 3-hole punched and shrink-

wrapped photocopies of the text. 

 

Course website at Blackboard:  Announcements, text materials, assignments, data sets,  

practice tests. 

 

Lecture Powerpoints will be posted at Blackboard in advance of lecture.  Bring these to 

class, -- unless you have a strange mental condition that expresses as a fondness for 

taking lots of statistics notes. 

 

Calculator:  You will need a calculator with basic statistical functions that can  also 

compute statistics for correlation and  regression analyses.   These are not expensive 

(example: Texas Instruments 36X Solar, HP 10s, or Canon F-766S.  

 

Labs.  These are an integral part of the course.  In them you will learn how to use SPSS 

(Statistical Package for the Social Sciences) to organize and analyze data and create 

statistical graphics and reports--an important skill in many work settings.   There will be 

no lab makeups. 

 

Assignments:  These will include data analysis and the preparation of brief reports and a 

variety of other course-relevant tasks. Turn assignments to your TA's mailbox SGM 501).   

Late penalty: 25 % of the point value per day.  Be sure to keep a backup copy of all 

submitted work.  No electronic submissions! 

 

Tests:  There will be three tests and a final examination (not cumulative).  These will 

consist of mixture of multiple choice, short answer, computation-problem solving 

sections, and take-home questions.  The tests will cover text, lectures, and lab material.  
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Tests usually require the use of some statistical tables.  These can be found in Appendix 

A of the text.  You should photocopy pages 629-639 and bring them to tests. 

 

For sanctioned University activities you can arrange to take a test early.  Let us know 

asap if you will be involved in such activities this semester.  Make-up tests will be 

allowed only for serious and documented reasons.  You cannot miss more than one test. 

The makeup tests will occur on the Friday of each test week at 8 a.m. SGM 501. 

 

Learning this subject matter.  
 

Your textbook contains meticulously prepared examples, worked examples and  

problems with solutions , which account for about 30 percent of the textbook)  The author 

of this textbook – an expert in statistics as well as in the science of learning and 

understanding – knows that working on this kind of material is required for learning the 

subject matter. 

 

Memorizing equations and formulas for tests:  You don’t have to. You can bring a list 

of these to tests – as long as the list consists only or equations and formulas, and no text.  

Of course, if you follow the advice in the preceding section, you will be committing 

things to memory anyway.  A more important part of the understanding of statistical 

notation and formulas is the extent to which you understand what they tell you to do and 

why to do it. 

 

Practice Tests:  These will be posted at BlackBoard .  Do them  under test-like 

conditions.   This is a very effective way of finding out what you know and what needs 

more work. 
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Points and Grading: 
 

Tests:    Three tests @ 100 points  ………………………………   300 

Final:        …………….…………………………………………..      125                                                 

Weekly ;lecture quizzes  ……………………………………………75* 

         Thursdays:  15-minute test on materials from the weeks’ lectures  

 

Labs:         ……………………………………………………………   75*   

Assignments:  ……………………………………….…………....    75  *              

 

*  The total points for kecture quizzes, assignments and labs will each be scaled to scores 

out of 75.  Example: If  there are 120 total points for assignments, and your point total is 

105, the final point value is 105/120* 75 =  66. 

                     

 

                %              Points out of 650 

 A 88 572 

A- 85 553 

B+ 80 520 

B 75 488 

B- 70 455 

C+ 65 423 

C 60 390 

C- 55 358 

D+ 53 344 

D 51 332 

D- 50 325 

F <50 <325 

 

Bonus points:  You can earn up to 10 bonus points by signing up through the SONA 

system for research conducted in the Psychology Department, 1 point per hour of 

participation.  

 

Lecture & lab attendance: Attendance will be taken and used in decisions about grades.  
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STATEMENT FOR STUDENTS WITH DISABILITIES 
Any student requesting academic accommodations based on a disability is required to 

register with Disability Services and Programs (DSP) each semester. A letter of 

verification for approved accommodations can be obtained from DSP. Please be sure the 

letter is delivered to me (or to TA) as early in the semester as possible. DSP is located in 

STU 301 and is open 8:30 a.m.–5:00 p.m., Monday through Friday. The phone number 

for DSP is (213) 740-0776. 

  

STATEMENT ON ACADEMIC INTEGRITY 

 

USC seeks to maintain an optimal learning environment. General principles of academic 

honesty include the concept of respect for the intellectual property of others, the 

expectation that individual work will be submitted unless otherwise allowed by an 

instructor, and the obligations both to protect one’s own academic work from 

misuse by others as well as to avoid using another’s work as one’s own. All 

students are expected to understand and abide by these principles. Scampus, the 

Student Guidebook, contains the Student Conduct Code in Section 11.00, while the 

recommended sanctions are located in Appendix A: 

http://www.usc.edu/dept/publications/SCAMPUS/gov/ Students will be referred to the 

Office of Student Judicial Affairs and Community Standards for further review, should 

there be any suspicion of academic dishonesty. The Review process can be found at: 

http://www.usc.edu/student-affairs/SJACS/ 

  

http://www.usc.edu/dept/publications/SCAMPUS/gov/
http://www.usc.edu/student-affairs/SJACS/
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                                           LECTURES PART I 

 

Date Topic 

 

 

Readings 

Aug. 28 Overview & course organization 

 

 

 
 

 

Ch. 1 

Aug. 30 Psychological research & statistics Ch. 1 

Sept. 4 Distributions and statistical graphics Ch. 2  51-72 

Sept. 6 Location, spread, transformation 

 

Ch. 2  72-87, 97-102 

Sept. 11 Models - 1 Ch. 3 

Sept. 13 Models -2  Ch. 3 

Sept. 18 Review  

Sept. 20 Test 1      

 

```````````````````````````````````````ASSIGNMENTS PART 1 

 

  
Topic 
 

 points  due 

1 Calculator basics for statistics  * 10 Sept. 7 

2 Distributions 
 

10 Sept. 7 

3 Mean, standard deviation, transformations 

 

10 Sept.  11 

4 Models:  Two-sample data 
 

10 Sept. 13 

5 

 

Null model and full model 15 Sept. 17 

 

`````````````````````````````````````````````LABS  PART 1 

 

week of                        Topic 

Aug. 28              -- No labs this week -- 

 

Sept. 3 SPSS basics, reaction time testing and analysis 

 

Sept. 10 Statistical graphics, data transformation 

 

Sept. 17             --Test week: no labs -- 
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                                                   LECTURES PART 2 

 

Date Topic 

 

 

Readings 

Sept. 25 

 

 

The binomial distribution and modeling residuals Ch. 4 155-183 

Sept. 27 The normal distribution and its uses Ch. 4 183-213 

Oct. 2 Sampling distributions and Central Limit Theorem  Ch. 4 215-223 

Oct. 4 Confidence interval for the mean Ch. 5 224-256 

Oct. 9 Probability and statistics: additional Lecture notes 

Oct. 11 Review  

Oct. 16 Test #2  

 

                                               ASSIGNMENTS PART 2 

  

 

  
Topic 

 

 points  due 

6 Probability problems 10 Oct. 2 

7 
 

Confidence intervals 15 Oct. 9 

 

                                                      LABS PART 2 

 

Week of                     Topic 

Sept. 24 Test #1 return & discuss 
 

Oct. 1 Normal and Binomial: Drill and Practice 

 

Oct. 8 Confidence intervals 
 

Oct. 15        --Test week:  no labs -- 
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      LECTURES PART 3 

  

Date Topic 

 

 

Readings 

Oct. 18 Hypothesis testing: basics 

 

Ch. 6 277-316 

Oct. 23 Hypothesis testing:  Two samples Ch. 8 394-409,  415-417 

Ch. 10 

Oct. 25 Analyzing related samples 

 

Ch. 6 284-289 

Ch. 10 

Oct. 30 Power of tests 

 

Ch. 6 289- 

Ch. 8 396-400 

Nov. 1 Three non-parametric significance tests Ch. 10 553-556 

Nov. 6 Power of statistical tests Ch. 6 289-298 

Ch. 8 396-400 

Nov. 8 Test #3 

 

 

                                                  

                                               

                                                  ASSIGNMENTS PART 3 

 

  Topic  points  due 

8 

 

t-test for independent samples 15 Oct. 30 

9 

 

t-test for related samples 10 Oct. 30 

10 

 

The Wilcoxon tests 10 Nov. 6 

 

 

                                                         LABS PART 3 

 

Week of   Topic 

Oct.22 

 

Independent samples analysis 

Oct. 29. 
 

Related samples analysis 

Nov. 5  

 

Test week – no labs 
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      LECTURES PART 4 

  

Date Topic 

 

 

Readings 

Nov. 13 Designs with more than two samples Ch. 7 317-352 

Ch. 10 p. 553-556 

Nov. 15 Analuysis of Variance -1 
Ch. 7 353-394 

Nov. 20 Analysis of Variance -2 Ch. 7 353-394 

Nov. 27 Simple Linear Regression Ch. 9 449-500 

 Thanksgiving  

Nov. 29 Correlation Ch. 9 501-520 

Dec. 4 Multicple correlation and regression Ch. 11 577  

Dec. 7 Analyzing frequency data and goodness-of-fit Ch. 10 521-552 

 tba Review  

Dec. 18  Test 4 (Final)  2-4  

    

                                              ASSIGNMENTS PART 4 

                                               

  Topic  points  due 

11 ANOVA: Factorial designs 15  

12 Regression and correlation 15  

 

 

                                                         LABS PART 4 

 

Week of   Topic 

Nov. 12 ANOVA: basics 

Nov. 26 
 

ANOVA: Factorial designs 

Dec. 3 

 

Multiple regression, cross-tabulation and chi-

squared 

 


