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Instructor Todd Abraham  Email abrahamt@iastate.edu   

Office E006 Lagomarcino Hall  Phone 515-294-3947 

Office Hours M: 9-10; by appt.   
         
 

Prerequisites  
 

RESEV 553 or STAT 404 

 

ISU Catalog 
 

“Intermediate quantitative research methodology in preparation for carrying out thesis and dissertation 

research, {with an emphasis on the estimation of causal effects using observational data}.” 

 

Course Rationale and Goals  
 

This course will extend the foundations of quantitative methodology covered in previous graduate 

courses to specialized analytic methods and applications. We will examine topics in broad scope, 

necessitating reduced depth of coverage within any particular application. Topics covered will be 

inherently linked to study design, research goals, and common issues that arise in the conduct of 

quantitative social science research. The course will require active learning via application of 

methodologies that will provide a cumulative learning experience through planning, conducting, and 

reporting methodological and statistical components within independent research contexts. My goal for 

this course is to introduce students to advanced quantitative methods necessary for conducting their own 

research projects as they move forward with theses, dissertations, and other independent research efforts.  

 

CHS Core Learning Outcomes 
 

 Communication: Communicate with clear purpose, workable organization and effective style in 

written, oral, visual and electric (WOVE) formats without distracting errors in usage or 

convention. 

 

 Self-Assessment/Self-Reflection: Consistently and realistically analyze and evaluate one’s own 

knowledge, abilities and actions in comparison to professional standards and create action plans 

to enhance personal and professional efficacy. 

 

 Critical thinking: Generate, acquire and evaluate information based on scientific evidence, 

creative processes, and logical and ethical reasoning to make decisions and solve problems in 

one’s personal, professional and community endeavors.   

 

 Social Justice: Articulate and demonstrate a clear concept of a just society in which individuals 

and groups equitably share in societal benefits within a global community. 
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Student Learning Objectives  
 

After completing this course, students should possess the ability to:  
 

 Identify appropriate statistical methods to address research questions in their own work 
 

 Develop appropriate analytic plans for projects and proposals 

 

 Identify and critically evaluate literature relevant to specific applications of quantitative 

methodologies  

 

 Apply appropriate statistical methods to the analysis of data and interpret results from statistical 

analyses 

 

 Justify rationale and logically defend choices made during the quantitative research process 
 

 Communicate quantitative/statistical results via oral presentation and written reporting 

 

Required Readings 

 

Many of the course topics are accompanied by 2-3 readings. Readings are journal articles, or chapters in 

some cases, that should be publicly (freely) available via the ISU library website or other online access 

(e.g., Google); do not pay for access to the readings. Readings do not reflect exhaustive coverage of a 

particular topic, but rather, introduce terminology, some historic background, and modern viewpoints. In 

addition to providing an introduction to, or unique development under, each topic, the readings should 

serve as a first step in seeking out additional sources within topics of particular interest in your work. 

While there is no formal assessment based on the readings, please complete the reading for each topic 

prior to class. 

 

Recommended Text  
 

American Psychological Association. (2009). Publication manual of the American Psychological 

Association (6th ed.). Washington, DC: Author. 

 

Required External/Portable Storage 
 

University computers do not allow storage of personal files. You will be using data provided for the 

course in SPSS and other software formats. Please obtain or determine a method for storing and 

transporting files. A word with regard to CyBox; the system is not compatible with most statistical 

software, requiring users to download/save files, perform work, and reload the altered files. If you are 

comfortable with these steps, use of CyBox or other cloud storage is perfectly acceptable. 

 

Statistical Computing Software 
 

At this level in your graduate careers, and because I am cognizant of your diverse coursework 

backgrounds, there is no required statistical package for this course. While we will work on applied 

problems using statistical software, I will leave the choice of personal software package to your 

individual preferences. This is not a statistical computing course, so requirements to learn a specific 

package when already familiar with an alternative software seem counterproductive. I will support SPSS 
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as a primary software package for general analytic methods but will supplement with other software 

packages, including SAS, Mplus, and other specialized tools. I will not provide support for alternative 

base packages (R, STATA, JMP) but you are certainly welcome to use them if you prefer.  

 

While there are options for obtaining SPSS and other personally available software, you do not need to 

do so. We will have access to all statistical software required to complete assignments via the CHS 

computing lab in MacKay 113. In addition to being open for personal use most days, we have a block of 

time from 6-9 pm reserved each Thursday night for the fall semester. 

 

Assessment 
  

Assignments 
 

Course assignments are intended to provide opportunities to practice application of the methods we 

cover in class and develop your written presentation skills. I encourage collaboration with your peers 

both within and across departmental boundaries while working through assignments. However, each 

student will submit a single assignment reflecting independent analysis, interpretation, and reporting of 

statistical results using the methods we cover in class and appropriate statistical analysis software. You 

will have at least one week to complete each assignment.  
 

 Assignments: 50 points See Schedule for Dates 

 

Course Projects 
 

For the course project, you must work independently to develop a research question of interest. You will 

develop the research question into testable hypotheses, design methodology to investigate the research 

question, identify appropriate analytic strategies, and conduct analyses that examine your research 

question. Ideally, you will have access to real data for the project but we can develop alternative data 

sources if no existing data is available. In the event you need data for the project, see me as soon as 

possible. Projects should employ at least two analytic approaches covered in the course. 
  

 Project Proposal: 100 points (30:70 = 30 / 70) See Schedule for Dates 
 

The project requires a short written proposal (5-7 pp. maximum) describing the research 

question, study design, and the approach you will take to analyze the data. Proposals can include 

supporting tables and/or figures. In addition to the written project proposal, you will prepare and 

deliver a short (maximum 8 minute) presentation of your plan to the other researchers who will 

provide valuable and constructive feedback to consider as you move forward with the project. 

Please limit your presentation accordingly (e.g., 5 minutes) to allow time for audience feedback. 
 

 Projects: 200 points (30:70 = 60 / 140) See Schedule for Dates 
 

Your completed project reports (10-15 pp.) should include a short introduction to the research 

question/hypotheses, description of the study design and measures, a description of your 

approach to analyzing the data, and thorough presentation/discussion of what your analysis 

reveals. In addition to the written report, each researcher will prepare and present her/his findings 

to the other researchers for discussion and questions. Research presentations should be no more 

than 10 minutes in length and limited accordingly (e.g., 8 minutes) to allow for audience 

questions.  
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Delivery and Format 
 

You can submit assignments, project proposals, and final project reports via electronic (Cybox: 

https://iastate.box.com) or paper copy (your choice). Type all assessment materials with appropriate 

font/margin/spacing so I can easily read your materials (please also see Professional Communication 

policy below). I assume most of you come from social science areas where APA format is dominant. 

Reporting of statistical information in text, tables, and figures must follow those guidelines, and the rest 

of your document should follow the general APA structure. As a departure from strict APA format, I 

request that you insert tables/figures at their point of relevance (inline), rather than adding tables/figures 

to the end of your document. All assignments are due at the ‘end of the day’ on dates indicated. 

 

Tentative Assignment Schedule 

 

Assignment 
Date  

Received 

Date  

Due 

A1: Moderation & Mediation 9/07 9/21 

A2: EFA & CFA 10/05 10/26 

Project Proposal (Presentation) --- 10/12 

Project Proposal (Write-Up) --- 10/15 

A3: Structural Modeling 10/26 11/09 

A4: Multilevel Modeling 11/09 11/30 

Project Presentation --- 12/07 

Final Project Report --- 12/17 

 

Final Course Grades 
 

Course grades will be determined using a unit-weighted function of the total number of points earned on 

the assignments, project proposal, and project report based on the points possible and grade scale below. 

  
 

4 Assignments  50 Points Each  200 pts 

Project Proposal  30/70 Presentation/Report    100 pts 

Course Project  60/140 Presentation/Report  200 pts 

   

Total for Course  500 pts 

 

   

Grade Points Grade Points Grade Points 

 A 465-500  B 420-434  C 365-384 

 A- 450-464  B- 400-419  C- 350-364 

 B+ 435-449  C+ 385-399  D < 349 

 

 

https://iastate.box.com/
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Course Policies 

 

Students with Disabilities 
 

Iowa State University is committed to assuring that all educational activities are free from discrimination 

and harassment based on disability status. All students requesting accommodations are required to meet 

with staff in Student Disability Resources (SDR) to establish eligibility. A Student Academic 

Accommodation Request (SAAR) form will be provided to eligible students. The provision of 

reasonable accommodations in this course will be arranged after timely delivery of the SAAR form to 

the instructor.  Students are encouraged to deliver completed SAAR forms as early in the semester as 

possible.  SDR, a unit in the Dean of Students Office, is located in room 1076, Student Services 

Building or online at https://www.sdr.dso.iastate.edu/. Contact SDR by e-mail at 

disabilityresources@iastate.edu or by phone at 515-294-7220 for additional information. 

 

Academic Dishonesty 
 

The class will follow Iowa State University’s policy on academic dishonesty. Anyone suspected of 

academic dishonesty will be reported to the Dean of Students Office. 

http://catalog.iastate.edu/academic_conduct/#academicdishonestytext 

 

Religious Accommodation 
 

If an academic or work requirement conflicts with your religious practices and/or observances, you may 

request reasonable accommodations. Your request must be in writing, and I will review the request. You 

or I may also seek assistance from the Dean of Students Office or the Office of Equal Opportunity 

and  Compliance. 

 

Harassment and Discrimination 
 

Iowa State University strives to maintain our campus as a place of work and study for faculty, staff, and 

students that is free of all forms of prohibited discrimination and harassment based upon race, ethnicity, 

sex (including sexual assault), pregnancy, color, religion, national origin, physical or mental disability, 

age, marital status, sexual orientation, gender identity, genetic information, or status as a U.S. veteran. 

Any student who has concerns about such behavior should contact his/her instructor, Student Assistance 

at 515-294-1020 or email dso-sas@iastate.edu, or the Office of Equal Opportunity and Compliance at 

515-294-7612. 

 

Dead Week 
 

This class follows the Iowa State University Dead Week policy as noted in section 10.6.4 of the Faculty 

Handbook http://www.provost.iastate.edu/resources/faculty-handbook. 

 

Academic Issues Contact Information 
 

If you are experiencing, or have experienced, a problem with any of the above issues, email 

academicissues@iastate.edu. 

 

 

 

https://www.sdr.dso.iastate.edu/
mailto:disabilityresources@iastate.edu
http://catalog.iastate.edu/academic_conduct/#academicdishonestytext
http://www.studentassistance.dso.iastate.edu/
http://www.hrs.iastate.edu/hrs/node/269
http://www.hrs.iastate.edu/hrs/node/269
http://www.hrs.iastate.edu/hrs/node/269
http://www.studentassistance.dso.iastate.edu/
mailto:dso-sas@iastate.edu
http://www.hrs.iastate.edu/hrs/node/99
http://www.provost.iastate.edu/resources/faculty-handbook
mailto:academicissues@iastate.edu
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Attendance 
 

I do not record absences. Your learning in this course will relate directly to your attendance and 

participation but there is no formal attendance requirement. Statistical methodology builds inherently on 

previous information, so missing a class does leave a gap – it is your responsibility to close such gaps. I 

understand that other obligations do occur, and I do appreciate advanced notice when possible. If you do 

miss a class meeting, please seek out your colleagues (notes) to obtain information you missed. I am 

happy to meet during office hours to answer specific questions about missed material but I will not 

repeat entire lectures/labs. 

 

Professional Communication 

 

Dazzling ideas become blunted swiftly by disregard for details and higgledy-piggledy presentation. 

Consistent with the CHS Core Learning Goal of Communication, all visual, verbal, and written 

communication should conform to professional standards. Attention to proper grammar and spelling in 

written communications is particularly encouraged. 

 

Late Work 
 

Assignments, proposals, and projects have clear due dates and will always provide at least one week of 

advanced notice. In the event that a due date changes, that date will move back rather than forward. 

Given the time allotted for assessment materials, I will not accept late work without a preliminary 

agreement in place. I am flexible but I dislike surprises. Do not procrastinate – something will always go 

wrong. 

 

Extra Credit 
 

There are no opportunities for extra credit in this course. 
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Please Note: The course schedule is tentative. The instructor reserves rights to change, redirect, or otherwise modify the course schedule, content, 

and assessments. Any changes will be announced in class and be accompanied with a course email.  

 

Week Topics Coverage  Activities 

1 

08/24 

Course 

Overview 

Introductions Syllabus/Course Path 

Construction 

Data Sharing Agreement 

Baseline Assessment 

    
2 

08/31 

Regression  

Review 

OLS  Logit           Transformations  

Linearity  Nonlinearity Model Building 

  

 

  
Hoyt, B. T., Imel, Z. E., & Chan, F. (2008). Multiple regression and correlation techniques: Recent controversies and 

best practices. Rehabilitation Psychology, 53, 321-339. DOI: 10.1037/a0013021 

   
3 

09/07 
Moderation Developing, Testing, and Probing Moderation Hypotheses 

Receive Assignment #1 

(Due 9/21/17) 

  

Howell, G. T., & Lacroix, G. L. (2012). Decomposing interactions using GLM in combination with the COMPARE, 

LMATRIX and MMATRIX subcommands in SPSS. Tutorials in Quantitative Methods for Psychology, 8, 1-

22. http://www.tqmp.org/RegularArticles/vol08-1/p001/p001.pdf 

Hayes, A. F., & Matthes, J. (2009). Computational procedures for probing interactions in OLS and logistic 

regression: SPSS and SAS implementations. Behavior Research Methods, 41, 924-936. DOI: 

10.3758/BRM.41.3.924 

   

4 

09/14 
Mediation Developing, Testing, and Probing Mediation Hypotheses  

  

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in social psychological research: 

Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173-

1182. DOI:10.1037/0022-3514.51.6.1173 

MacKinnon, D. P., Cheong, J. W., & Pirlott, A. G. (2012). Statistical mediation analysis. In H. Cooper (Editor-in-

Chief), APA handbook of research methods in psychology: Vol. 2. Research designs (pp. 313-331). 

Washington, DC: American Psychological Association. DOI: 10.1037/13620-018 

 

 

 

 

 

http://www.tqmp.org/RegularArticles/vol08-1/p001/p001.pdf
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Please Note: The course schedule is tentative. The instructor reserves rights to change, redirect, or otherwise modify the course schedule, content, 

and assessments. Any changes will be announced in class and be accompanied with a course email. 

 

5 

09/21 
Path Analysis 

Introduction to Path Analytic (Process) Models 

Regression Linkages 
Assignment #1 Due 

6 

09/28 

Alternative  

Regression 

Models 

Ordinal Probit  Poisson 

Logit Tobit 
 

    
7 

10/05 
Measurement 

Reliability and the Factor Model 

Exploratory Factor Analysis 

Receive Assignment #2 

(Due 10/26) 

  

Shrout, P. E., & Lane, S. P. (2012). Reliability. In H. Cooper (Editor-in-Chief), APA handbook of research methods 

in psychology: Vol. 1. Foundations, planning, measures and psychometrics (pp. 643-660). Washington, DC: 

American Psychological Association. DOI: 10.1037/13619-034 

McNeish, D. (2017, May 29). Thanks Coefficient Alpha, we’ll take it from here. Psychological Methods. Advance 

online publication. http://dx.doi.org/10.1037/met0000144 
Costello, A. B. & Osborne, J. (2005). Best practices in exploratory factor analysis: Four recommendations for getting 

the most from your analysis. Practical Assessment Research & Evaluation, 10. Available online: 

http://pareonline.net/getvn.asp?v=10&n=7 

    

8 

10/12 
Proposals 

Project Proposal Presentations 

(Maximum Time = 8 Minutes) 

Cluster Analysis 

Written Project Proposal 

Due 10/15/2017 

  
Distefano, C., & Mindrila, D. (2013). Cluster analysis. In T. Teo (Ed.), Handbook of quantitative methods for 

educational research (pp. 103-122). Boston, MA: Sense Publishers. 

    
9 

10/19 

Measurement 

(cont.) 
Confirmatory Factor Analysis  

  

Hoyle, R. H. (2000). Confirmatory factor analysis. In H. E. A. Tinsley & S. D. Brown (Eds.). Handbook of applied 

multivariate statistics and mathematical modeling (pp. 465-497). San Diego, CA: Academic Press. DOI: 

10.1016/B978-012691360-6/50017-3 

Reise, S. P., & Moore, T. M. (2012). An introduction to item response theory models and their application in the 

assessment of noncognitive traits. In H. Cooper (Editor-in-Chief), APA handbook of research methods in 
psychology: Vol. 1. Foundations, planning, measures and psychometrics (pp. 699-721). Washington, DC: 

American Psychological Association. DOI: 10.1037/13619-037 

 

http://dx.doi.org/10.1037/met0000144
http://pareonline.net/getvn.asp?v=10&n=7
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Please Note: The course schedule is tentative. The instructor reserves rights to change, redirect, or otherwise modify the course schedule, content, 

and assessments. Any changes will be announced in class and be accompanied with a course email. 

 

Week Topics Coverage  Activities 

10 

10/26 
SEM Introduction to Structural Equation Modeling 

Assignment #2 Due 

Receive Assignment #3 

(Due 11/09/17) 

  
Lei, P.-W., & Wu, Q. (2007). Introduction to structural equation modeling: Issues and practical considerations. 

Instructional Topics in Educational Measurement, 26, 33-43. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1745-3992.2007.00099.x/abstract 

    
11 

11/02 

Modeling 

Change 
Introduction to Growth and Trajectory Modeling  

  

Curran, P. J., & Muthén, B. O. (1999). The application of latent curve analysis to testing developmental theories in 

intervention research. American Journal of Community Psychology, 27, 567-595. 

https://link.springer.com/article/10.1023/A:1022137429115 

Valente, M. J., & MacKinnon, D. P. (2017). Comparing models of change to estimate the mediated effect in the 

pretest-posttest control group design. Structural Equation Modeling: A Multidisciplinary Journal, 24, 428-

450. DOI: 10.1080/10705511.2016.1274657 

    

12 

11/09 
MLM Introduction to Multilevel Modeling 

Assignment #3 Due 

Receive Assignment #4 

(Due 11/30/17) 

  

Singer, J. D. (1998). Using SAS PROC MIXED to fit multilevel models, hierarchical models, and individual growth 

curves. Journal of Educational and Behavioral Statistics, 24, 323-355. 

https://doi.org/10.3102/10769986023004323 

Peugh, J. L. (2010). A practical guide to multilevel modeling. Journal of School Psychology, 48, 85-112. 

DOI:10.1016/j.jsp.2009.09.002 

    
13 

11/16 

Missing 

Data 
Missing Data Methodologies  

  

Acock, A. C. (2012). What to do about missing values. In H. Cooper (Editor-in-Chief). APA handbook of research 

methods in psychology: Vol. 3. Data analysis and research publication (pp. 27-50). Washington, DC: 

American Psychological Association. DOI: 10.1037/13621-002 

Enders. C. K. (2001). A primer on maximum likelihood algorithms available for use with missing data. Structural 

Equation Modeling: A Multidisciplinary Journal, 8, 128-141. DOI: 10.1207/S15328007SEM0801_7 

https://link.springer.com/article/10.1023/A:1022137429115
https://doi.org/10.3102/10769986023004323


Tentative Course Schedule 

 RESEV 554 (F17) 

Page 10 of 10 

 

 

Please Note: The course schedule is tentative. The instructor reserves rights to change, redirect, or otherwise modify the course schedule, content, 

and assessments. Any changes will be announced in class and be accompanied with a course email. 

 

14 

11/23 
No Class THANKSGIVING BREAK  

    
15 

11/30 
TBD Students’ Choice Assignment #4 Due 

    
16 

12/07 
Projects 

Final Project Presentations 

(Maximum Time = 10 Minutes) 
 

    
17 

12/14 
Final Papers 

Final Project Papers Due End of Day Sunday 12/17/2017 

(Maximum Length = 15 page) 
 

 


