
   

Introduction to Clinical Research and Biostatistics 
 
Instructor:  
Wendy M. Novicoff, Ph.D. 
Professor, Departments of Public Health Sciences and Orthopaedic Surgery 
Email: wmn2v@uvahealth.org; wendy@virginia.edu 
Phone: 434-962-3938 
  
Course Description and Objectives: This course will concentrate on learning tools 
and concepts needed for conducting independent research. The goal is to develop a 
knowledge base to assist with designing, conducting, and publishing clinical research.   
  
Course Expectations and Requirements: This course will be held IN PERSON, and it 
is expected that all students will attend all classes.  A remote option is not available 
at this time.   
  
Additional Requirements: 

1. Each student will need a laptop that can access Minitab statistical software, 
either the Desktop version (available only for PCs) or the cloud-based 
platform.  There is no charge for a subscription.  Instructions for accessing the 
software are provided below. 

2. Each student should go through the AP Statistics and Probability modules at Stat 
Trek (https://stattrek.com/tutorials/free-online-courses) PRIOR to the third 
session.  The Survey Sampling tutorial should be completed prior to the third 
class session as well, but should definitely be done by the fourth class 
session.     

3. Articles and other online and written materials will be assigned to support each 
classroom topic.   

Course Meeting Dates/Times/Location: 
Tuesday, August 19th 
Wednesday, August 20th 
Monday, August 25th 
Wednesday, August 27th 
Thursday, August 28th  
  
All classes will be held from 6:00 PM to 9:00 PM in the Wang Conference Room at 
the Ortho Center on Ivy Road.  Dinner will be served starting at 5:45 PM each day. 
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Getting access to Minitab – You MUST have this done prior to class on 
Wednesday, August 20th. 

1. Go to http://in.virginia.edu/minitab.   
a. Click on the “Students” link. 
b. Click on “Order the Software” and follow the instructions to complete the 

request form. 
2. You can go to this website for much more detailed information about accessing 

Minitab: https://library.virginia.edu/data/research-software/minitab-2 
 
Minitab Resources:  
https://support.minitab.com/en-us/minitab/: this page includes links to the following 
materials: 

• Getting Started 
• Help and How-To 
• Data Set Library 
• Macro Library 
• Integration Guides 

 
There is an excellent reference guide to using Minitab here (a copy is also available on 
the class website on Canvas): 
https://www.minitab.com/content/dam/www/en/uploadedfiles/documents/getting-
started/MinitabGettingStarted-v032024_EN.pdf.coredownload.inline.pdf 
 
Another good reference guide can be found here: https://tropical-biology.org/wp-
content/uploads/2021/03/Minitab-28My.pdf 
 
And here: https://www.researchgate.net/publication/361884751_MINITAB_Manual 
 
Recommended Textbooks  
• Marieke M. ter Wee & Birgit I. Lissenberg-Witte. A Quick Guide on How to Conduct 

Medical Research.  Springer, 2019. 
• Stephen B. Hulley, Steven R. Cummings, Warren S. Browner, Deborah G. Grady, 

Thomas B. Newman. Designing Clinical Research, 4th edition. LWW, 2013. 
• Daniel W. Byrne. Publishing your Medical Research, 2nd edition. Wolters Kluwer, 

2017. 
• John I. Gallin and Frederick P. Ognibene. Principles and Practice of Clinical 

Research, 3rd edition.  Elsevier, 2012. 
 
Recommended Articles: several reference articles on statistical and research topics, 
including “how-to” guides for doing research in Orthopaedic Surgery, are available on 
the class website on Canvas.   
 
Other online references/courses on statistical analysis and doing research: 

• Introduction to the Principles and Practice of Clinical Research (IPPCR): 
https://ocreco.od.nih.gov/courses/ippcr.html 
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• The Beginner’s Guide to Starting the Research Process: 
https://www.scribbr.com/category/research-process/ 

• The Beginner’s Guide to Statistical Analysis: 
https://www.scribbr.com/category/statistics/ 

• Basic Statistics: https://www.coursera.org/learn/basic-
statistics?specialization=social-science 

• Inferential Statistics: https://www.coursera.org/learn/inferential-
statistics?specialization=social-science 

• Understanding Clinical Research: Behind the Statistics: 
https://www.coursera.org/learn/clinical-research 

• Understanding Medical Research: Your Facebook Friend is Wrong: 
https://www.coursera.org/learn/medical-research 

• The Ultimate Statistics Tutorial: https://www.simplilearn.com/tutorials/statistics-
tutorial 

 
Other online references on writing surveys and doing survey research: 
 

• https://www.surveymonkey.com/mp/writing-survey-questions/ 
• https://www.pewresearch.org/writing-survey-questions/ 

 

And one textbook by the literal GOAT:  

Dillman, Don A., Smyth, Jolene D., Christian, Leah Melani. 2009. Internet, Mail and 
Mixed-Mode Surveys: The Tailored Design Method, 3rd edition. John Wiley: Hoboken, 
NJ. 
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Class Schedule 
Date Date Assignment/Reading 

AHEAD of Class 
(Ideally) 

Topic 

Session 1 
 

Tuesday, 
August 19 

Read these articles:  
• Kocher and 

Zurakowski 
• Vickers 
• Fandino 
• Riva et al. 
• Broman and Woo 
 
INSTALL MINITAB 
BEFORE CLASS 
TOMORROW 

• What is clinical 
research? 

• Formulating a good 
research question 

• Study designs 
• Forms of bias  
• Statistical analysis plans 
• Data management 

Session 2 Wednesday, 
August 20 

Read these articles:  
• Devane et al. 
• Freiman et al. 
• Vickerstaff et al. 
• Nuzzo 
• Wasserstein, 

Schirm, and Lazar 

• Sample size calculations 
• Statistical analysis – 

understanding p-values 
• Introduction to the 

Minitab environment  

Session 3 Monday, 
August 25 

Complete the AP 
Statistics, 
Probability, and 
Survey Sampling 
online tutorials from 
Stat Trek 
 

• Normality 
• Sample size and power 
• Hypothesis testing 

Session 4 Wednesday, 
August 27 

 • Hypothesis testing 
continued 

• Multiple regression 

Session 5 Thursday, 
August 28 

Read these articles:  
• All articles in the 

Writing Surveys 
folder EXCEPT the 
Stantcheva paper 

• Review and practice 
• Writing Methods and 

Results sections 
• Survey research 
• Doing an Exempt IRB 

application 
 


