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Rutgers University 
Graduate School of Applied and Professional Psychology 

Advanced Statistics and Research Design 
Spring 2021 

Professor: Timothy Cleary 
Contact Info:  Email: timothy.cleary@gsapp.rutgers.edu 
Office Hours: By phone and appointment 

Class Meeting Location and Time: This class was designated as a hybrid class but all classes 
with be virtual (Zoom) until further notice*** In person classes, if they occur, will be held in Nelson-
Smithers 219; Tuesdays, 1:45pm to 4:30pm  

Course Description 

This course is designed to provide experience in conducting and interpreting multiple regression analyses and in 
understanding more advanced statistics topics (e.g., moderation, mediation, power). This course will also provide 
students with an overview of common research designs and methodologies, along with the issues pertaining to 
the threats to valid inference and interpretation of research results. Finally, the course extends understanding of 
psychometrics and measurement issues in psychology. The material presented in this course will provide the 
necessary knowledge and skills for critically analyzing and evaluating research. 

Profession-wide Competencies and Discipline-Specific Knowledge 

School Psychology Profession-Wide Competency (SP-PWC) Elements 

1.1:  Critically evaluates and synthesizes the research literature to formulate research questions and hypotheses. 
1.2*:  Designs studies and applies principles of scientific method to generate new knowledge.   
1.3:   Critically interprets and applies empirical findings to address problems, make decisions, and enhance the 
social, behavioral, and/or academic functioning of children and youth. 
* Note: Students will not be expected to explicitly design studies but they will learn how to apply research design principles to 
guide and evaluate research

Learning Objectives 

At the end of this course, students will be able to: 

1) define, describe, and/or interpret a broad array of multiple regression principles and metrics including
ordinary least squares, R, R2, beta coefficients, partial and semi-partial correlations

2) demonstrate knowledge of key factors influencing multiple regression results (e.g., sample size, restriction
of range, outliers, order of PV entry)

3) use SPSS or other relevant statistical software to run and analyze multiple regression results

4) demonstrate basic knowledge of advance regression techniques (e.g., mediation, moderation)

5) demonstrate knowledge of measurement theory and concepts related to test reliability

6) demonstrate knowledge of the broad array of validity concepts related to research design and
measurement

7) discuss and explain similarities and distinctions among non-experimental and experimental designs

8) critique and evaluate empirical research in terms of the rationale, methods, statistical analyses and
conclusions
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Assessment of Learning Objectives  
Student competencies in attaining course objectives will be evaluated using course exams, homework 
assignments, and/other course-related projects.  
 

Assignments and Examinations 
 

 

Overview of Assignments & Exams 

 

1. CITI training modules on ethics in human subjects research (required, but not graded). 

2. Exercises in Statistical Analysis (12%) 

3. Exam. #1: Correlation and Regression, 40% of final course grade. 

4. Exam #2: Research Design (28%) 

5.  Article critique (15%) 

6. Class participation: (5%) 

 
 

A = 90–100  
B+ = 86-89  
B = 80-85  
C = 70-79  
F = < 70 
 

CITI Training 

 
Each student must send the instructor proof that s/he successfully completed the CITI training modules 
before the end of this semester. Although no points are associated with this assignment, any student who 
does not submit proof of completing this training will receive an “Incomplete” for the final grade in the 
course. 

 
If you have already completed this training, and your certification is still valid (it is good for three years), 
just send me the PDF you received from CITI once you completed this training and you will have satisfied 
this course requirement. If you have not completed this training you should visit: 
https://orra.rutgers.edu/citi. This training can be completed in a few hours, and you do not have to do it in 
a single session. When you are finished CITI will send you a PDF, which you should send to me to satisfy 
this course requirement. 

 

Exercises in Statistical Analysis: Due approximately weekly. 

 
A total of five to six exercises will be assigned in the first half of the course in which students will practice 
independently the methods taught during class. Note that grades for these exercises are only given for 
completion, not for accuracy. The purpose for these assignments is to ensure that students practice concepts 
and skills from class independently, and can receive feedback based on their performance. As such, these are 
regarded as formative assessments for grading purposes and accuracy will not be scored—just completion. An 
exercise will be scored as “complete” if adequate efforts have been made to answer all items thoroughly; 
exercises turned in without thorough responses to each item will be scored as “incomplete” (0 points). 

 
Exercises and corresponding datasets will be uploaded to a CANVAS Module labeled “Homework Exercises” on 
the CANVAS course site. Students must submit the completed exercises to CANVAS by the due date to receive 
credit (see Assignment tab). 
 

 

 

https://orra.rutgers.edu/citi
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Examination #1: Correlation and Regression  

This test will cover all material covered in the first half of the course, and may require knowledge of concepts 
and skills from your Fall, 201 statistics course. The specific protocols and directions for this exam is To Be 
Determined, but it will be administered during an approximately 3 hour block of time. The exam will be open 

book and notes More specific details regarding the timing of the online exam will be discussed prior to 
the exam date. 

Examination #2: Research Design and Psychometrics 

This exam, as with exam #1, will be open-book and open note, and will be held at the end of the semester. 
This exam will also likely be online, although this may change due to changes in COVID protocols and 
procedures.  
 

Article Critiques (n = 1): Due  

Students will complete one critique of a quantitative research article. The critique will focus on research design 
and principles introduced during the second half of the course as well as statistical approaches addressed in the 
current and prior courses. In each critique, students must critically evaluate (1) the rationale for the conduct of the 
study (2) the research and analytic methods used (3) interpretations of results, and (4) implications for practice 
and research in psychology. 

 
A rubric with more detailed instructions for these critiques will be placed in the “Assignments” tab in CANVAS. 
 

Course Policies and Expectations  
 
Important Notice: The faculty and staff at Rutgers are committed to your success. Students 
who are successful tend to seek out resources that enable them to excel academically, 
maintain their health and wellness, prepare for future careers, navigate college life and 
finances, and connect with the RU community. Resources that can help you succeed and 
connect with the Rutgers community can be found at success.rutgers.edu, and nearly all 
services and resources that are typically provided in-person are now available remotely.  

 
1. Attendance – regardless of instructional format (i.e., in person class instruction, online sessions), students are 
expected to be punctual and attend all classes. Although this course is listed as “hybrid”, all classes will be 
held online via Zoom at least through Spring Break given the current situation with COVID-19. We are 
scheduled to meet on campus one-to-two times in the late spring for pedagogical reasons, but we will review this 
as the semester unfolds. If an absence needs to occur, regardless of the reason or the type of class session (in 
person or via Zoom), students should inform the instructor prior to the class session. For missing classes, 
students are responsible for all assignments or coursework for missed classes. Efforts will be made to audio-
record all sessions so that students have access to lectures.  
 
In person classes: Please note that for any in-person classes, if they do occur, students need to wear 
masks. Students who refuse to wear masks will be asked to leave class. Further, all students must have 
attended the remote safety training and must complete the attestation form before coming to GSAPP each 
time. Students will NOT be penalized for not attending class if they (a) choose not to come for health related 
reasons and/or (b) choose not come given they have been exposed and/or are experiencing symptoms. Also, 
during class, we will maintain social distance. Thus, please listen for instructions as to how we can navigate the 
space at a distance.  

Zoom classes: Please do your best to keep your camera on for a majority of class time. Please feel free to use 

ZOOM backdrops to increase privacy. Also, I understand that there may be times you need to turn off your camera 

briefly for a range of personal reasons. Just private message me in Zoom if that is case, now and then.  

 

http://success.rutgers.edu/
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2. Professional behavior include: (a) treating others with respect and dignity, (b) bringing any personal concerns 
or issues in an appropriate and respectful way to the instructor’, (c) using technology for educational and class-
related purposes only, such as using computers for reviewing or taking notes or viewing PowerPoint slides. 
Examples of inappropriate uses of technology include but are not limited to surfing the internet, texting, 
reading/sending emails, and texting or using one’s phone for matters unrelated to class. Students should inform 
the instructor if there is an emergency that may require the use of their phone or related device. Students who 
engage in inappropriate use of technology or who engage in other unprofessional behaviors during class time or in 
relation to course activities are subject to having their grades lowered over and above that considered for the 
participation grade. 
 
3. Assignments – students are required to complete all assignments on time. Late assignments will be marked 
down a 1/2 grade each day that the assignment is late. Students are encouraged to contact the instructor well in 
advance of the due date if extenuating circumstances arise that prevent submission of assignments on time. 
 
4. Accommodation procedures for persons with disabilities - Rutgers University welcomes students with 
disabilities into all of the University's educational programs. In order to receive consideration for reasonable 
accommodations, a student with a disability must contact the appropriate disability services office at the campus 
where you are officially enrolled, participate in an intake interview, and provide 
documentation:https://ods.rutgers.edu/students/documentation-guidelines. If the documentation supports your 
request for reasonable accommodations, your campus’s disability services office will provide you with a Letter of 
Accommodations. Please share this letter with your instructors and discuss the accommodations with them as 
early in your courses as possible. To begin this process, please complete the Registration 
form(https://webapps.rutgers.edu/student-ods/forms/registration). 
 
5. Names and Pronouns: Class rosters are provided to the instructor with the student’s legal name. I will gladly 
honor your request to address you by an alternate name or gender pronoun. Please advise me of this preference 
early in the semester so that I may make appropriate changes to my records. 

6. Respect for Diversity: It is my intent that students from all diverse backgrounds and perspectives be well-

served by this course, that students' learning needs be addressed both in and out of class, and that the diversity 
that the students bring to this class be viewed as a resource, strength and benefit. It is my intent to present 
materials and activities that are respectful of diversity: gender identity, sexuality, disability, age, socioeconomic 
status, ethnicity, race, nationality, religion, and culture. Your suggestions are encouraged and appreciated.  

 

Required Books  

Meyers, Lawrence S., Gamst, G., & Guarino, A. J. (2017). Applied multivariate research: Design & interpretation 
(3rd ed). Sage. ISBN: 978-1-5063-2976-5.  
 

Important Supplemental Texts  

**Keith, T. Z. (2019). Multiple Regression and Beyond (3rd ed.). Routledge/Taylor & Francis Group. 

  McMillan, J., & Schumacher, S. (2014). Research in education: Evidence-based inquiry (7th ed.). Pearson. 

American Educational Research Association, American Psychological Association, & National Council on  
 Measurement in Education (Eds.). (2014). Standards for educational and psychological testing.  

 American Educational Research Association. 

 

**Students are strongly encouraged to purchase or rent a copy of the Keith (2019) textbook. 

 

 

Required Articles or Chapters  
Boot, W. R., Simons, D. J., Stothart, C., & Stutts, C. (2013) Pervasive problem with placebos in psychology. Why  
 Active Control Groups Are Not Sufficient to Rule Out Placebo Effects. Perspectives on Psychological  
 Science, 8(4), 445-454. 
Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasi-experimental designs for research. Houghton  
 Mifflin Company. 
Cohen, J. (1992) A power primer. Psychological bulletin, 112, 155-159.  

https://webapps.rutgers.edu/student-ods/forms/registration
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Drost, E. A. (2011). Validity and reliability in social science research. Education Research and Perspectives, 38(1),  
 105-123. 
Dunn, T. J., Baguley, T., and Brundsen, V. (2014). From alpha to emega: A practical solution to the pervasive  
 problem of internal consistency estimation. British Journal of Psychology, 105, 399-412. 
Fagley (1985). Applied statistical power analysis and the interpretation of nonsignificant results by research 

consumers. Journal of Counseling Psychology, 32, 391-396. 
Frazier, P. A., Tix, A. P., & Barron, K. E. (2004) Testing moderator and mediator effects in counseling  
 psychology research. Journal of Counseling Psychology, 51(1), 115-134 
 
 
John, O.P., & Benet-Martinez, V. (2000). Measurement: Reliability, construct validation, and scale construction  
 (chapter 13). In H. T. Reis, & C. M. Judd (Eds.), Handbook of research methods in social and personality  
 psychology. New York: Cambridge University Press. 

Johnson, R. B., & Christenson, L. 2020). Educational research: Quantitative, qualitative, and mixed approaches.  
(7th ed.). Sage. (pp.15-25; 268-282)  

Maxwell, S. E. (2000) Sample size and multiple regression analysis, Psychological Methods, 5(4), 434- 

 458. 

Sakiz, G., Paper, S. J., & Woolfok-Hoy, A. (2012). Does perceived teacher affective support matter for  

 middle school students in mathematics classrooms. Journal of School Psychology, 50, 235-255. 

Spokas, Rodebaugh, & Heimberg (2008) Treatment outcome research. In D. McKay (Ed.), Handbook of  

 research methods in abnormal and clinical psychology (pp. 513-530). Sage. 

Streiner, D. L. (2003). Starting at the beginning: An introduction to coefficient alpha and internal  
 consistency. Journal of Personality Assessment, 80(1), 99-103. 

Strong AC, Wehby JH, Falk KB, Lane KL. (2004). The impact of a structured reading curriculum and repeated  
 reading on the performance of junior high students with emotional and behavioral disorders. School  

Psychology Review, 33(4), 561–581. 
 

Additional resources or supplemental books 
 

Students are not required to purchase these texts, as readings will not be assigned from these throughout the 
semester. However, these resources might prove to be extremely useful for future quantitative work. 
 

Kazdin, A.E. (1998). Research design in clinical psychology (3rd/4th ed. 2002). Allyn & Bacon. 
Kazdin, A.E. (1982). Single-case research designs: Methods for clinical and applied settings.  
 Oxford University Press. 
Pedhazur, E. J., & Schmelkin, L. P. (2013). Measurement, design, and analysis: An integrated  
 approach. Psychology Press. 

Howell, D. C. (2009). Statistical methods for psychology. Cengage Learning. 

Kratochwill, T. R. (2015). Single-case research design and analysis: An overview. In Single- Case Research  
 Design and Analysis (Psychology Revivals) (pp. 13-26). Routledge. 
Gelman, A., & Hill, J. (2006). Data analysis using regression and multilevel/hierarchical models. Cambridge  
 University Press. 

Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4th ed.). Allyn & Bacon. 
 

Recommended Software 

SPSS will be emphasized in this course. Although other software is available (see below for informational 
purposes), we will be focusing exclusively on SPSS 

 

 R: This is a widely used platform for statistical computing. There is no graphic user interface in the base 
version, and all analysis or data management is written in R syntax. This program is available for free 
download, as are hundreds of add-ons created and maintained by statisticians and researchers 
worldwide. Some of these add-ons are graphic user interfaces meant to shorten the learning curve for 
new users. If you plan to learn to use R, I highly recommend downloading “R Studio”—there’s a free 
version. Contact me if you would like to have any reference materials. 

 JASP: This is a standalone program that is based on R but requires no knowledge of R syntax or 
programming in general. Also available for free download. You can accomplish essentially all analyses 
covered in this class using JASP. It was designed for statistics teaching, but is also useful for research. 

https://www.r-project.org/
https://jasp-stats.org/
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The output is much cleaner than that which is provided by SPSS, and often in APA format. 

 jamovi: A newer program I believe to be a spin-off from JASP; developed by three former JASP 
developers. It has a few more bells and whistles than JASP, including a better user interface. As of 
January, 2019, this program appears to be in ongoing development.

https://www.jamovi.org/
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Course Schedule  

  

Week Topics Covered  Class Readings/   

  

Assignment Due 

1  
Jan 19 

Key objectives: REVIEWING/EXPANDING ON CORRELATION CONCEPTS 
(1) Overview of design of course/review syllabus 

(2) Overview of correlation – focus on covariation and pattern principles 

(3) Understand statistical significance and correlation (multiple approaches) 

 

Required readings  

Meyers et al (2017); Ch. 1 

(pp.20-25); 3a (31-35; 50-56);  
4a (pp. 124-138).  
Supplemental readings 
Moore et al (2017); Ch 2 (or 

other text that describes 
correlations) 

 

 

 

Homework #1 – Due 
Sunday Jan 24th 

2 
Jan 26 

Key objectives: KEY ISSUES IN SIMPLE LINEAR REGRESSSION 
(1) Overview of general linear model 
(2) Review of Simple Linear Regression (equate to Pearson r) 
(3) Review SPSS regression output – what does the results mean?  
     - discuss R and R2  
     - F-table results - sum of squares (Total, regression, residual) 
     - introduction to the meaning of Beta coefficients 

 

Required readings  

Meyers et al (2017); Chs 4a 

(pp. 139-148); 4b (review SPSS 
procedures) 

Supplemental readings 
Keith (2019); Ch 1  

 

 

 

Homework #2 – Due 
Sunday Jan 31st  

3 
Feb 2 

Key objectives: KEY CONCEPTS IN MULTIPLE REGRESSION 

(1) Introducing two predictor models 
(2) Reviewing SPSS output – what does it mean from a regression perspective?  
     - discuss R in relation to both approaches (including Adjusted R) 
(3) Assessing relative importance of predictor variables (beta coefficients, partial 
and semi-partial correlations 
 
 
      

 

Required readings  

Meyers et al (2017); Chs 5a 

(pp. 157-174; 179-184); 5b 
(review SPSS procedures) 

Supplemental readings 
Keith (2019); Chs. 2 and 3  

  

 

Homework #3 – Due 
Sunday Feb 7 
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Feb 9 

Key objectives: ADVANCED ISSUES IN MULTIPLE REGRESSION 

(1) Introducing three and four predictor models 

      - screening data (correlations among variables, PP plots)   
      - interpretation and analysis (Adjusted R2) 
      - changing values of Beta  
(2) Expanding understanding of unstandardized vs standardized beta 

(3) Magnitude of effects (see Keith pp. 62-63) 

 

Required readings  

Meyers et al (2017); Chs 5a 

(pp. 157-184); 5b (review SPSS 
procedures) 

Supplemental readings 
Keith (2019); Ch. 2 (pp., 36-

41); Ch. 4 

 

Homework #4 – Due 
Sunday Feb 14th  

5 

Feb 16 

Key objectives: TYPES OF MULTIPLE REGRESSION (HOW TO ENTER PVs) 
(1) Simultaneous (standard) 
(2) Sequential (hierarchical) 
(3) Stepwise (backward, forward) 
(4) Introduction to categorical PV’s 

 

Required readings  

Meyers et al (2017); Chs 5a 

(pp. 184-188); 5b (review SPSS 
procedures); 6a (pp. 205-208; 
213-217); 6b (pp. 231-238)  

Supplemental readings 
(1) Keith (2019); Ch. 5; Ch 6 

(pp.108-116) 

(2) Thompson (1995) 

Homework #5 – Due 
Sunday Feb 21st  

6 
Feb 23 

Key objectives: FACTORS INFLUENCING REGRESSION OUTCOMES 

(1) Analyzing factors affecting beta coefficients and R: 
      (a) assumptions of GLM    
      (b) multi-collinearity  
      (b) multivariate outliers 
      (d) restriction of range 
      (e) sample size – power analysis 
(2) Moderation (1 categorical; 1 continuous PV) 
 

Required readings  

(1) Meyers et al (2017); 
Chs 1 (pp. 20-30); 4a (pp. 146-
148); 5a (189-190); 6a (pp. 217-
220) 

(2) Cohen (1992) 
(3) Fagley (1985) 
Supplemental readings 
(1) Keith (2019); Ch 6 (pp. 

129-141; Ch 10 (p. 201-224) 

(2) Maxwell (2000) 
 

Homework #6 – Due 
Sunday Feb 28th  
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Mar 2 

Key objectives: OVERVIEW OF SCIENTIFIC METHOD AND DESIGN 

(1) Science and the scientific method; 

(2) Role of research design in the research process 

(3) Validity concepts (research designs vs measurement) 

** Will also review Study Guide for Exam #1 

Required readings  

(1) Johnson & Christ. 
(2020); pp. 15-25;  
(2) Cleary et al (2021) – Ch 3, 

pp. 1-8) 
Supplemental readings 
(1) Drost (2011); pp. 114-212 

(2) Johnson & Christ. 
(2020) (pp. 268-282; 

general review) 

 

8 
Mar 9 

Exam #1 

Details of exam (time/online process) will be TBD 

  

Mar 16 SPRING BREAK – NO CLASS   

9  
Mar 23 
 

Key objectives: KEY FEATURES OF NON-EXPERIMENTAL DESIGN 

(1) Discussion and interpretation of descriptive/survey, correlational, and ex 
post facto designs 

Required readings  

Cleary et al (2021) – Ch. 3 

(pp. 9-26) 
Supplemental readings 
(1) Sakiz et al. (2012) 
(Example of correlational) 
(2) Cleary & Zimmerman 
(2001) (Example of ex post) 
 
 

 

10 & 11 

Mar 30 

April 6 

Key objectives: KEY FEATURES OF EXPERIMENTAL DESIGN 

(1) Importance of internal validity  
(2) Discussion and interpretation of true experiments (RCT), quasi-experiments, 
and single case research designs 

Required readings  

(1) Cleary et al (2021) – Ch. 4  
(2) Johnson & Christ. (2020) 
(pp. 270-277; 353-362) 
Supplemental readings 
(1) Campbell & Stanley 
(1963) – pp. 6-16 
 
(2) Cleary et al (2017) 
(Example of group experiment) 

(3) Strong et al (2004) 
(Example of single case design) 

TBD 
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(3) Boot, Simons, Stothart, 
& Stutts (2013) Please note 

role of active control group 

12 & 13 

Apr 13 
and 20 

Key objectives: KEY ISSUES IN PSYCHOMETRICS AND MEASUREMENT 
DEVELOPMENT 

(1) Classical test theory, Modern test theory 

(2) Reliability of test scores (alpha; test-retest)  

(3) Construct validation 

(4) Instrument development 

Required readings  

(1) Drost (2011);  
(2) Testing standards (2014) 
– Chs. 1 (pp. 11-22), 2 (pp. 33-
40); and 4 (pp. 75-84) 

(3) Meyers et al (2017); Ch 

10a (pp. 20-30)  

(4) Streiner (2003)  
 

Supplemental readings 
(1) Dunn, Baguley, & 
Brundsen (2014)  

(2) John & Benet- Martinez 

(2000); pp. 339-357 

(3) Cleary, Kettler, & 
Dembitzer (2015) (example of 

factor analysis) 

 

14 
 
April 27 

Key objectives: ARTICLE CRITIQUE: THE BIG PICTURE 

 Examining and Critiquing a Full Research Article 
 Linking research questions, research design, and data analysis 

Required readings  

(1) Article critique handouts 
(2) McMillan & Schumacher 

(2014) – (pp. 34-45) 

 

15 

May 4 

Exam #2 

- Details of exam (time/online process) will be TBD  

TBD  Article Critique Due  
May 8th 

 

  


