 Psychology 815 – Quantitative Research Design & Analysis in Psychology - Fall 2020
Monday, Wednesday 10:20-12:10 MW 
in Psychology Room 120 (unless or until it is moved online)
Instructor:  
Dr. Debby Kashy           

Office Hours:   Zoom Appointments arranged via email 
Office:
 
249B Psychology




 
  
Phone: 
432-9898                              





  
e-mail: 

kashyd@msu.edu
TA:  

Alejandro (Dro) Carrillo

Office Hours:  Zoom Appointments arranged via email
Email:  

carril52@msu.edu
Texts:  

1. Keppel, G., & Wickens, T. D. (2004) Design and Analysis: A Researcher's Handbook (4th Edition).  Prentice Hall, ISBN:  0-1351-5941-5
2. Keith, T. Z. (2006).  Multiple Regression and Beyond.  Pearson Education.  ISBN:  0-205-32644-7

Overview of course:  
The primary goal of this course is to familiarize you with the statistical analysis of data from experimental and nonexperimental research. We will begin with Analysis of Variance techniques.  We will cover single factor designs, post-hoc tests, Type I and II errors and power, multiple factor designs, breaking down interaction effects, nested designs, repeated measures designs, and mixed designs.  We will then move on to Multiple Regression techniques.  In this section of the course we will discuss measures of bivariate association, multiple predictor variables, interactions with continuous predictor variables, categorical predictor variables, and multiple regression with categorical and continuous variables. 
Course materials:  All data, output, and write-up/handout files are posted on the course website on D2L (“Desire 2 Learn”).  Homework assignments are also located there in the last file.  The D2L website can be found at https://d2l.msu.edu/d2l/loginh/
Computer:  
We will be using the SPSS program for data analyses.   I will show examples in class using both the drop-down menu approach and syntax.   It is very important that you have access to this program, and so your first homework assignment is to secure a copy of SPSS on your computer.  The university will provide you with a version of SPSS that is good till 1/31/2021 for $10.00.  (The full year license, which renews in January will be $25.00 per year.)  Go to the following site to purchase the SPSS license:

https://techstore.msu.edu/software?combine=spss&shs_term_node_tid_depth=All&field_software_categories_tid=All 
We also have developed R-syntax for each example and have posted that material on D2L for those of you who prefer to use R rather than SPSS.  WARNING:  I am not an R user so if you choose to go in this direction please make sure that you have access to assistance (perhaps a graduate student who has been around for a while).  
Grading:  
Grades will be based on homework (20%), a midterm exam (40%), and a final exam (40%). The in-class first exam will be given on Wednesday October 21.  The second (Final) exam is scheduled for Friday, December 18, 7:45-9:45.  The midterm will focus on ANOVA and the second exam will focus on Regression (i.e., the second exam is not cumulative).  Guaranteed baseline final grade calculation:  90% 4.0, 85% 3.5 80% 3.0, 75% 2.5 70% 2.0 69% or lower 0.0. 

Homework Policy:  
Homework will be assigned in class.  Assignments should be completed individually.  In most cases you will have one week to complete each assignment (I will note due dates in class for each assignment).  Completed homework will be collected in class and will be graded by the TA on a 10-point scale.  Late homework will down-graded by 2 points for every (week)day it is late.  You will be provided with a “key” for each assignment on the day it is due.
COVID-19

a. Office Hours: For fall 2020, all office hours will be via computer or telephone. If you email me (or Dro) we will schedule a Zoom meeting or a phone call at a set time.  I (or Dro) will email you a Zoom link for Zoom meetings. 
b. Staying Home or Self-Isolating when Appropriate: If you need to quarantine yourself because 1) you have been sick with COVID-19 symptoms, or 2) you have tested positive for COVID-19, or 3) you have been potentially exposed to someone with COVID-19 you need to follow CDC guidance to self-isolate and stay home.   I will be videotaping the course so that you will be able to continue with the material from home.  If you are sick and cannot keep up with the material please contact me and we can figure out a solution.  Please know that I will make accommodations for those who must miss class due to illness or self-isolation. 
c. Cloth Face Coverings On Campus: Cloth face coverings are required for everyone on campus.  

                                                    i.     Face coverings must be worn by everyone (including all faculty, staff, students, vendors, and visitors) indoors and outdoors while on property owned or governed by MSU and while participating in MSU-related or MSU-sponsored activities. If you have a medical condition that may prevent you from safely wearing a face covering, you should contact MSU’s Resource Center for Persons with Disabilities to begin the accommodation process.
                                                   ii.     Face coverings should (a) be non-medical grade to maintain supplies for health care use, (b) fit snugly against the side of your face, (c) cover your nose and mouth, (d) be secured with ties or ear loops, and (e) allow for breathing without restriction. Cloth face coverings should only be worn for one day at a time, and they must be properly hand washed or laundered before subsequent use. Face coverings may vary (for example, disposable non-medical face coverings or neck gaiters are acceptable).
                                                  iii.   Failure to wear a face covering for those without an accommodation will result in the following: (1) A reminder of the requirement, the reason for it (to minimize spread), and a request to comply. (2) A request to leave the classroom if no compliance. (3) If no face covering compliance and the student refuses to leave the classroom, class will be dismissed. (4) Should an emergency develop that you feel cannot be resolved by classroom dismissal, consider calling 911 for assistance. 
Other Miscellaneous MSU Rules/Regulations etc:

Academic Honesty: Copying of class example write-ups or homework keys is considered plagiarism and will result in a grade of 0 for this class.

 The Spartan Code of Honor states, "As a Spartan, I will strive to uphold values of the highest ethical standard. I will practice honesty in my work, foster honesty in my peers, and take pride in knowing that honor is worth more than grades. I will carry these values beyond my time as a student at Michigan State University, continuing the endeavor to build personal integrity in all that I do." In addition, Article 2.III.B.2 of the Student Rights and Responsibilites (SRR) states that "The student shares with the faculty the responsibility for maintaining the integrity of scholarship, grades, and professional standards." The (insert name of unit offering course) adheres to the policies on academic honesty as specified in General Student Regulations 1.0, Protection of Scholarship and Grades; the all-University Policy on Integrity of Scholarship and Grades; and Ordinance 17.00, Examinations. (See Spartan Life: Student Handbook and Resource Guide and/or the MSU Web site: www.msu.edu.)

Therefore, unless authorized by your instructor, you are expected to complete all course assignments, including homework, lab work, quizzes, tests and exams, without assistance from any source. You are expected to develop original work for this course; therefore, you may not submit course work you completed for another course to satisfy the requirements for this course. Also, you are not authorized to use the www.allmsu.com Web site to complete any course work in this course. Students who violate MSU academic integrity rules may receive a penalty grade, including a failing grade on the assignment or in the course. Contact your instructor if you are unsure about the appropriateness of your course work. (See also the Academic Integrity webpage.)

Limits to confidentiality.  Essays, journals, and other materials submitted for this class are generally considered confidential pursuant to the University's student record policies.  However, students should be aware that University employees, including instructors, may not be able to maintain confidentiality when it conflicts with their responsibility to report certain issues to protect the health and safety of MSU community members and others.  As the instructor, I must report the following information to other University offices (including the MSU Police Department) if you share it with me:

--Suspected child abuse/neglect, even if this maltreatment happened when you were a child,

--Allegations of sexual assault or sexual harassment when they involve MSU students, faculty, or staff, and

--Credible threats of harm to oneself or to others.

These reports may trigger contact from a campus official who will want to talk with you about the incident that you have shared.  In almost all cases, it will be your decision whether you wish to speak with that individual.  If you would like to talk about these events in a more confidential setting you are encouraged to make an appointment with the MSU Counseling Center.

Accommodations for Students with Disabilities (from the Resource Center for Persons with Disabilities (RCPD): Michigan State University is committed to providing equal opportunity for participation in all programs, services and activities. Requests for accommodations by persons with disabilities may be made by contacting the Resource Center for Persons with Disabilities at 517-884-RCPD or on the web at rcpd.msu.edu. Once your eligibility for an accommodation has been determined, you will be issued a Verified Individual Services Accommodation ("VISA") form. Please present this form to me at the start of the term and/or two weeks prior to the accommodation date (test, project, etc.). Requests received after this date may not be honored.

Commercialized Lecture Notes: The Code of Teaching Responsibility requires that students receive the written consent of the instructor to sell or otherwise commercialize class notes and materials.  Specifically, the Code of Teaching Responsibility states, “Instructors may allow commercialization by including permission in the course syllabus or other written statement distributed to all students in the class.”  The Ad Hoc Committee on Social Media, Pedagogy, Academic Rights and Responsibilities in their final report (January 10, 2014) suggested the following language:

As members of a learning community, students are expected to respect the intellectual property of course instructors.  All course materials presented to students are the copyrighted property of the course instructor and are subject to the following conditions of use:
1. Students may record lectures or any other classroom activities and use the recordings only for their own course-related purposes.  
2. Students may share the recordings with other students enrolled in the class, provided that they also use the recordings only for their own course-related purposes. 
3. Students may not post the recordings or other course materials online or distribute them to anyone not enrolled in the class without the advance written permission of the course instructor and, if applicable, any students whose voice or image is included in the recordings. 
4. Any student violating the conditions described above may face academic disciplinary sanctions, including receiving a penalty grade in the course.
Disruptive Behavior: Article 2.III.B.4 of the Student Rights and Responsibilities (SRR) for students at Michigan State University states: "The student's behavior in the classroom shall be conducive to the teaching and learning process for all concerned." Article 2.III.B.10 of the SRR states that "The student and the faculty share the responsibility for maintaining professional relationships based on mutual trust and civility." General Student Regulation 5.02 states: "No student shall . . . interfere with the functions and services of the University (for example, but not limited to, classes . . .) such that the function or service is obstructed or disrupted. Students whose conduct adversely affects the learning environment in this classroom may be subject to disciplinary action.

Religious Accommodations

If you will miss class for a religious observance, let me know in advance.

Emergency Procedures

If an emergency should occur that would require the cancellation of class, I will send an email.  While an emergency occurring during class is unlikely, please take time the first day to think through your emergency plans for such events (e.g., know at least two exits from the building). To receive emergency messages, set your cellular phones on silent mode when you enter this classroom.  If you observe or receive an emergency alert, immediately and calmly inform your instructor.  (See also www.alert.msu.edu.)

Course Schedule

Note:  This schedule is tentative and subject to change.  Changes will be noted in class.  

	Week of:
	
	

	Aug 31
	Introduction to course, Introduction to SPSS        

Begin introduction to ANOVA


	KW- 1,2


	Sept 7
	No Class on Monday, Sept 7

Continue Introduction to ANOVA  


	KW-3


	Sept 14
	Power, effect size, & sample size


The linear model and ANOVA assumptions



Comparisons among means

	KW-8

KW-7

KW - 4.1-4.3, 6

	Sept 21
	Two-factor Between Subjects ANOVA



Breaking down the interaction


	KW – 10, 11

KW – 12

	Sept 28
	Unequal sample sizes in factorial ANOVA    


Nested designs


	KW – 14

KW – 24, 25

	Oct 5
	Three-factor ANOVA 

Single factor within subjects designs


	KW – 21, 22

KW – 16, 17

	Oct 12
	Two factor within subjects  designs                           

Mixed Designs 


	KW – 18

KW – 19, 20

	Oct 19
	Finish material and review 

Midterm Exam Wednesday, Oct 21

	

	Oct 26
	Bivariate association – Correlation and Regression

Multiple regression


	Keith 1

Keith 2, 3

	Nov 2
	Multiple regression

Regression diagnostics & assumptions


	Keith 3, 4

	Nov 9
	Finish Regression diagnostics & assumptions 

Selection methods

Regression with categorical variables

	Keith 5

	Nov 16
	Interactions in multiple regression – 2 continuous predictors 


	Keith 6

	Nov 23
	Interactions with categorical variables


	Keith 8

	Nov 30
	Finish interactions with categorical variables


	

	Dec 7
	Quadratic models

Finish material & review


	

	Dec 18
	Officially scheduled Final Exam at 7:45-9:45


	


Topics Covered in Psychology 815

Single Factor Between-Subjects Analysis of Variance

-Basic ANOVA Analysis

-Errors in Hypothesis testing

-Measuring power of a study & estimating n for a study to have sufficient power

-Linear Model, Assumptions & tests of assumptions 

-Contrasts - pairwise and complex

-Familywise versus per-comparison error 

-post hoc means tests (Tukey, Dunnett, Scheffe, Bonferroni)

Two-Factor Between-Subjects ANOVA

-definition and interpretation of interaction & main effects

-Basic ANOVA Analysis, linear model, assumptions

-Breaking down the two-way interaction into simple main effects

-Unbalanced factorial designs - Type I versus Type III Sums of squares

Nested Designs


-testing nonindependence within groups

Three-Factor Between-Subjects ANOVA

-definition and interpretation of 3-way interaction

-breaking down the 3-way interaction 

Single Factor within-subjects designs

-Sources of variation, expected mean squares

-Carryover effects, counterbalancing, and differential Carryover

-Assumption of homogeneity of covariance (homoscedasticty)

-post hoc tests

Multiple Factor within-subjects designs

Mixed Designs 
Bivariate Association – correlation & regression


Scatterplots


Least-squares criterion


Significance testing


Assumptions


Testing whether independent regression coefficients differ


Diagnostics – influential data points and outliers


Issues of causality

Multiple regression


R-squared


Statistical inference (Significance testing) in MR


Partial & Semi-partial correlation


Selection methods in MR

Categorical predictor variables in MR


Types of coding:  Effect & Dummy

Testing Interactions using MR


Interpretation of interactions between continuous variables

Centering predictor variables


Interactions between categorical and continuous variables

On the next few pages of this syllabus is a list of topics that you should be familiar with from your undergraduate statistics course.  Hopefully each of you will look at the list and feel reasonably comfortable with the topics listed.  Perhaps for some of you, a brief perusal of your undergraduate statistics text and notes might help to rekindle the knowledge.  Unfortunately, there may be some of you that look at this list and panic.  You may never have had this material or it may have been very long ago.  

The problem is twofold.  First, we already have far too much to do in this course with ANOVA and Multiple Regression (which are often taught in graduate psychology programs as a full year sequence). Second, a brief review tends to be boring and useless to students who are comfortable with the material, but is far too fast and overwhelming for students who are uncomfortable.  

All of you should look through your undergraduate statistics books to be sure that you are really familiar with the listed material.  If you do not have a book, I should be able to find one that you can use on a temporary basis.  Note that I don’t expect you to memorize formulas – just to be familiar with the statistics, what they tell you, what assumptions are necessary, and so on.

Topics from undergraduate statistics that I assume you know (formulas need not be memorized – just know how to use them if you need to):

General Concepts & Definitions you should know 

Descriptive Statistics vs Inferential Statistics


Population vs Sample


Random Sampling


Representative Sample


Independent and Dependent variables


Experimental research 



- manipulate the independent variable,  



- random assignment


Observational research


Confounding variables


Qualitative versus Quantitative measurement

Distributions

The Normal Distribution - characteristics of it 


The Standard Normal Distribution = the Normal distribution with µ = 0 and  = 1


The t-distribution and how it relates to the Normal distribution

Measures of Central Tendency 


Mean, Mode, Median


- What each of these measures tell you (how to interpret them)



- characteristics of each, i.e.,




- is it a stable measure from sample to sample? 




- is it sensitive to outliers?




- can there be more than one?

Measures of variability

Range  - What it is and properties of it


Sum of Squares 


Variance 

Standard Deviation 



- What it is, how you compute it, and what it tells you 
Inferential Statistics

You should be able to explain/define:



Population and sample, and the difference between them



Sampling error - why it occurs and its importance



The sampling distribution of the mean 



The Central Limit Theorem and its importance to inferential statistics



The standard error of the means 

One Sample z-test.

You should be able to



- understand how the Central Limit Theorem relates to the z-test



- understand the role of the standard error of the means in this test



- state the null & alternative hypotheses being tested 



- conduct the test



- state your conclusions about the test both in terms of the null hypothesis and in terms of the



  research question being addressed in the problem

One Sample t-test.

You should be able to 



- recognize that the question is a one-sample t-test problem versus a one-sample z-test problem



 (i.e, the comparison µ is known but the true population  is unknown so it must be estimated)



- state the null & alternative hypotheses being tested 



- conduct the test



- state your conclusions about the test both in terms of the null hypothesis and in terms of the



  research question being addressed in the problem



- explain the relationship between the degrees of freedom and the shape of the t-distribution

Independent Groups t-test

You should be able to 



- recognize that the question is an independent groups t-test problem 



  (versus a one-sample problem or a correlated groups problem)



- state the null & alternative hypotheses being tested 



- conduct the test



- state your conclusions about the test both in terms of the null hypothesis and in terms of the



  research question being addressed in the problem

 Correlated Groups t-test.


You should be able to 



- recognize that the question is a correlated groups t-test problem 



  (versus a one-sample problem or an independent groups problem)



- state the null & alternative hypotheses being tested 



- conduct the test



- state your conclusions about the test both in terms of the null hypothesis and in terms of the



  research question being addressed in the problem


You should also know 



- what within subjects (= repeated measures) designs are



- what matched pairs designs are  



- advantages and disadvantages of within subjects and matched pairs designs  
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