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EDU 886: Multivariate Research Methods  

Fall 2019 – Monday 4-6:45 p.m. Huntington Hall Room 070A 
 

Instructor:   Qiu Wang, Ph.D. 

Office:   350 Huntington Hall 

Phone #:  443-4763 

e-mail:   wangqiu@syr.edu 

Office Hours:   Monday 1-3pm  

Teaching Associate:  TBD 

 

Prerequisites 

Previous SOE coursework covering regression (e.g., EDU791 Advanced Seminar in Quantitative 

Research Methods I) or knowledge of multiple regression statistics. Other equivalent coursework 

and evidence (e.g. Syllabus) will be reviewed and evaluated by the instructor to grant permission 

for a student to enroll the class. 

 

Course Description 

The purpose of this seminar is to introduce doctoral students to methods, design strategies, and 

modeling issues of multivariate quantitative research.  

 

Additional Course Description. 

The first few classes we will strategically review uni/bivariate statistics and discuss research 

design issues as applied to multivariate research, including appropriate research questions to 

address with multivariate methods, matrix algebra, measurement, data screening, research 

validity, effect size, and power. Then we will address specific multivariate research methods 

including multiple regression, multivariate analysis of variance (MANOVA), profile analysis 

(repeated measures), Canonical Correlation, discriminant analysis, multiway frequency 

analysis, survival analysis, time-series analysis, and multilevel modeling. The format of the 

seminar will consist of lecture, computational practice, in-class presentation and group 

discussion. We will read, discuss and critique recent articles that make use of multivariate 

methods of data analysis in the educational research literature. Studies have been included in the 

supplementary readings that (a) address a key issue relating to education and (b) utilize a specific 

multivariate method to answer the research questions posed. I have provided numerous articles 

for the class to read, and students will find additional articles for the assignment that are 

consistent with your research interests. (c) Computational demonstrations using R along with 

textbook’s SPSS (SAS, HLM) examples help students to finish home works.  

 

Objectives 

Detailed learning objects are listed at the beginning of each chapter of the required textbook.  

 

Texts and Readings 
Required texts 

1. Tabachnick, B. G. & Fidell, L. S. (2012). Using multivariate statistics (6th; ISBN-13: 

978-0205849574). Boston, MA: Pearson. 

2. Supplementary reading packet. Available via Electronic reserve, on Blackboard 

class site. See the reference list of readings at the end of this document.  

 

Review and reference texts 

1. Keith, T. Z. (2006). Multiple regression and beyond. Boston: Allyn & Bacon.  

mailto:wangqiu@syr.edu


Syracuse University School of Education                                                    Fall 2019     2 | P a g e  

 

Supplementary materials: These texts are available at Bird Library for reference, written for 

varying levels of competence.  

1. Pedhazur, E., & Schmelkin, L. P. (1991). Measurement, design, and analysis: An integrated 

approach. Hillsdale, NJ: Erlbaum.  H62 .P325 1991 

2. Stevens, J. (1996). Applied multivariate statistics for the social sciences (3rd Ed.). Hillsdale, 

NJ: Erlbaum. QA278 .S74 1986 (SciTech) 

3. Tacq, J. (1997). Multivariate analysis techniques in social science research (pp. 3-83). 

London, Sage.  H62 .T2213 1997 

4. Grimm, L. & Yarnold, P. (1995). Reading and understanding multivariate statistics.      

5. Washington, DC: American Psychological Association.  QA278 .R43 1995 

6. Spicer, J. (2005). Making sense of multivariate data analysis. Thousand Oaks, CA: Sage. 

HA29  S6547  2005 

7. Bickel, R. (2007). Multilevel analysis for applied research: It’s just regression! Guilford: 

New York.  

8. Luke, D. (2004). Multilevel modeling. Thousand Oaks, CA: Sage Publications. (approx.. $20 

or less direct from Amazon.com) 

 

Grades and Course requirements 

1. Participation: 10% of Final grade.  

2. Homework: 40% of Final grade. 

3. Assignment Options for the remaining 50% of final grade:  

Option A.   

Three Article Critique Presentations. 

Review and critique three (3) articles from the professional literature in your content area 

using the power point template provided in class handout. Report and critique the various 

elements of the research design in terms of the four types of research validity. Also, offer 

specific ideas for how the design could be improved to strengthen the warrant for knowledge 

or its relevancy for your content area. Use articles that were not included in supplementary 

reading packet. 6-9 pages each plus in-class 10-15 minutes presentation each. Please review 

articles that report use of a multivariate method of analysis that we are covering in this class. I 

suggest that your first critique should be an article that uses multiple regression, then review 

articles that use more advanced statistical approaches for the second and third critiques. 

Include a copy of the article with your critique. Use APA format.  

 Grade proportion: 50% (20% for the first, 15% for each of the rest) 

 Critiques due: presentation time arranged one-week ahead. 

__________________________________________________________________________ 

Option B: Article Critique & Research Grant Proposal Presentations 

B. 1. - Article Critique Presentation.  

Review and critique one (1) article from the professional literature in your content area using 

the template provided in class handout to prepare a 6-9-page long critique plus the in-class 10-

15-minute presentation. If you are choosing Option B, then the critique MUST be an article 

that uses a true multivariate technique of data analysis listed in Course Description. 
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 Grade Proportion: 20% 

 Critique due: presentation time arranged one-week ahead. 

 

B. 2.  Research Grant Proposal and presentation:  

For this assignment, develop an 12-18 pages (double-spaced) research grant proposal plus a 

20-30 minutes presentation , including a brief introduction to the issue to be addressed, the 

theoretical foundation of the research (brief literature review), research design, sampling, 

measurement, methods of data analysis, and anticipated outcomes of the research study. Your 

research design must use a multivariate method of data analysis. Include a budget (funding 

limit: $10,000) as an Appendix).   

 Grade Proportion: 30% 

 Grant Proposal due and presentation: December 2nd – Class 15. 

___________________________________________________________________________ 

Option C:  Article Critique & Research Program Plan Presentations 

C. 1. - Article Critique Presentation.  

Please see B.1.  

 

C. 2. – Research Program Plan and Presentation 

Develop a construct map of a model of variable relationships based in literature that you are 

familiar with. Then use the map/model to outline/sketch three different research projects to 

address aspects of the model using three different MV techniques. Paper length: 12-18 pages 

plus a 20-30 minutes presentation. That is, 4-6 pages report plus 7-10 presentation each.  

 Grade proportion: 30% 

 Research Plan due and presentation: December 2nd – Class 15 

____________________________________________________________________________ 

 
Course Grading Standards 

A = 94% - and above 

A- = 91% - 93%  

B+ = 88% - 90%  

B = 83% - 87%  

B- = 80% - 82%  

C+ = 77% - 79%  

C = 73%-76% 

C- = 70%-72% 

F = 69% and below

Accommodations and Policies 

Special Needs 

If you believe that you need accommodations for a disability, please contact the Office of 

Disability Services (ODS), http://disabilityservices.syr.edu, located at 804 University Avenue, 

room 309, or call 315-443-4498 for an appointment to discuss your needs and the process for 

requesting accommodations. ODS is responsible for coordinating disability-related 

accommodations and will issue “Accommodation Authorization Letters” to students with 

documented disabilities as appropriate. Since accommodations may require early planning and 

generally are not provided retroactively, please contact ODS as soon as possible. 

 Our community values diversity and seeks to promote meaningful access to educational 

opportunities for all students. Syracuse University and I are committed to your success and to 

supporting Section 504 of the Rehabilitation Act of 1973 as amended and the Americans with 

http://disabilityservices.syr.edu/
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Disabilities Act (1990). This means that in general no individual who is otherwise qualified shall 

be excluded from participation in, be denied benefits of, or be subjected to discrimination under 

any program or activity, solely by reason of having a disability. 

 You are also welcome to contact me privately to discuss your academic needs although I 

cannot arrange for disability-related accommodations. 

 

Academic Integrity  

Syracuse University’s academic integrity policy reflects the high value that we, as a university 

community, place on honesty in academic work. The policy defines our expectations for 

academic honesty and holds students accountable for the integrity of all work they submit. 

Students should understand that it is their responsibility to learn about course-specific 

expectations, as well as about university-wide academic integrity expectations. The university 

policy governs appropriate citation and use of sources, the integrity of work submitted in exams 

and assignments, and the veracity of signatures on attendance sheets and other verification of 

participation in class activities. The policy also prohibits students from submitting the same 

written work in more than one class without receiving written authorization in advance from both 

instructors. The presumptive penalty for a first instance of academic dishonesty by an 

undergraduate student is course failure, accompanied by a transcript notation indicating that the 

failure resulted from a violation of academic integrity policy. The presumptive penalty for a first 

instance of academic dishonesty by a graduate student is suspension or expulsion. SU students 

are required to read an online summary of the university’s academic integrity expectations and 

provide an electronic signature agreeing to abide by them twice a year during pre-term check-in 

on MySlice. For more information and the complete policy, see http://academicintegrity.syr.edu.  

 

Religious Observances policy 

SU’s religious observances policy recognizes the diversity of faiths represented among the 

campus community and protects the rights of students, faculty, and staff to observe religious holy 

days according to their tradition. Under the policy, students are provided an opportunity to make 

up any quiz, examination, critique, or work requirements that may be missed due to a religious 

observance provided they notify their instructors before the end of the second week of classes. 

For fall and spring semesters, an online notification process is available through MySlice/Student 

Services/Enrollment/My Religious Observances from the first day of class until the end of the 

second week of class (http://supolicies.syr.edu/emp_ben/religious_observance.htm). 

 
Topical Course Outline 

Readings assigned for a given week should be read prior to that week’s class.  
 

Class 1- August 26th     

Course overview. R-base and Rstudio installation and introduction. Practice basic R code and 

review on hypothesis testing, significance testing & variance partitioning in R. Basic introduction 

to Matrix algebra. 

Readings:  

Ch1 Introduction to R.pdf – Blackboard 

Textbook’s Appendix A. 

http://academicintegrity.syr.edu/
http://supolicies.syr.edu/emp_ben/religious_observance.htm
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Homework #1 [due Midnight          ]:  

Using R-code to finish matrix algebra operations of A.1, A.2, A.3 and A.4.  

 

Class 2- September 2nd  

***  Labor Day (no class)  *** 

 

Class 3 – September 9th  

Overview:  R-code based Review of uni/bivariate statistics. 

Readings: 

Tabachnick & Fidell (2012), Chapters 1-3.  

Vacha-Haase (2004) – On effect size measures. Blackboard (Optional) 

 

Class 4 – September 16th   

R-code based review of multiple regression techniques continues: data structure, multiple 

regression and analysis of covariance.  

Readings: 

Tabachnick & Fidell (2012), Chapters 4-6.  

 

Class 5 – September 23rd  

Multivariate Analysis of Variance.  

Readings: 

Tabachnick & Fidell (2012), Chapter 7  

Kiselica et al. (1994) – SR (example of MANOVA) 

Huberty & Morris (1989) – Blackboard (optional) 

Weinfurt (1995) – Blackboard (optional)  

Homework #2 [due Midnight          ] 

Using R-code to finish matrix algebra operations of A.5 and A.6. 

 

Class 6 – September 30th  

Profile analysis: multivariate approach to repeated measures.  

Readings: 

Tabachnick & Fidell (2012), Chapter 8 

 

***    1st Article Critique due  *** 

 

Class 7 – October 7th   

Discriminant Analysis  

Readings: 

Tabachnick & Fidell (2012), Chapter 9 

Sherry, A. (2006) – Blackboard 

 

Class 8 – October 14th   

Survival Analysis  

Readings: 
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Tabachnick & Fidell (2012), Chapter 11 

 

Class 9 – October 21st   

Canonical Correlation  

Readings: 

Tabachnick & Fidell (2012), Chapter 11 

Homework #3[due Midnight          ] 

Using R-code to finish matrix algebra operations of A.7. 

 

Class 10 – October 28th.   

Multilevel modeling using nested data: Another extension of multiple regression.  

Readings:  

Tabachnick & Fidell (2012), Chapter 15 

 

Class 11 – November 4th   

Multilevel modeling continued.  

Readings:   

Matrone & Leahy (2005) – Blackboard 

Porter & Umbach (2001) - Blackboard  

Homework #4[due Midnight          ] 

Using SPSS and R code to run intercept-only, model with level-1 predictors, and full model with 

both level-1 and level-2 predictors.  

 

Class 12 – November 11th  

Multiway frequency analysis 

Readings:  

Tabachnick & Fidell (2012), Chapter 16 

 

Class 13 – November 18th  

Time-series analysis 

Readings:  

Tabachnick & Fidell (2012), Chapter 17 

 

Class 14 – November 25th    

*** No Class: Thanksgiving Break *** 

 

Class 15 (last class) – December 2nd  

Student Presentations  

***  Final Project due  *** 

_____________________________________________________________________________ 

 

Supplemental Readings 

Huberty, C., & Morris, J. (1989). Multivariate analysis versus multiple univariate analyses. 

Psychological Bulletin, 105(2), 302-308.  
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Kiselica, M., Baker, S., Thomas, R., & Reedy, S. (1994). Effects of stress inoculation training on 

anxiety, stress, and academic performance among adolescents. Journal of Counseling  

Psychology, 41, 335-342.  

 

Luke, D. (2004). Multilevel modeling. Sage: Thousand Oaks, CA.  

 

Matrone, K., & Leahy, M. (2005). The relationship between vocational rehabilitation client 

outcomes and rehabilitation counselor multicultural counseling competencies. 

Rehabilitation Counseling Bulletin, 48, 2330244,  

 

Porter, S., &  and Umbach, P. (2001). Analyzing faculty workload data using multilevel     

 modeling. Research in Higher Education, Vol. 42 (2), 171-196. 

 

Sherry, A. (2006). Discriminant analysis in counseling psychology research. The Counseling 

Psychologist, 34 (5), 661-683. 

 

Tacq, J. (1997). Multivariate analysis techniques in social science research (Chapters 1-3, pp. 3-

83). London, Sage. 

 

Vacha-Haase, T., & Thompson, B. (2004). How  to estimate and interpret various effect sizes. 

Journal of Counseling Psychology, 51, 473-481.  

  

Weinfurt, K. (1995). Multivariate analysis of variance. In L. Grimm & P. Yarnold (Eds.), 

Reading and understanding multivariate statistics. Washington, DC: APA. 
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