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Please keep a copy of this syllabus in your personal files; it may be helpful when you apply for future degrees, certifications, or transfer of credit. If you need any assistance with this, feel free to reach out.
Table of Contents
1. Course Listing
2. Prerequisites 
3. Course Leadership
4. Class Schedule
5. Course Information
6. Course Materials
7. Student Expectations
8. Grading
9. Accessibility and Accommodations 
10. Academic Policies
11. Professional Competencies 
Course Listing
Name: Statistics in Biomedical Sciences
Number: CTSC5103S or 16:115:557:01
Semester: Fall 2026
Credits: 3 hrs
PREREQUISTES 
None
Course Leadership
Faculty Details
	Role
	Name
	Email
	Title
	Department

	Course Director
	Yodit Seifu
	seifuyo@gsbs.rutgers.edu
	Ph.D.
	

	Guest Lecturer 
	
	
	
	

	Teaching Assistant
	Joonwoon Lee
	jl2815@stat.rutgers.edu
	
	



Message from the Course Director
The course director will communicate primarily through Canvas Announcements and Rutgers email. Emails will be answered within 48 hours whenever possible. The teaching assistant will hold weekly office hours, and the course director will be available for discussion after each class. Please check these channels regularly to stay updated on all course information.

CLASS SCHEDULE
Key Dates
Our class begins on Wednesday September 2, 2026 and ends on December 9, 2026. Students may drop courses with the approval of the instructor (when required) and their program/track director. Students who submit a completed Drop Course DocuSign form within 10 academic days of the course start date will receive a full tuition refund, and the course will not appear on their official transcript. Students must confirm the course drop deadline with their program/track director. The instructor can be reached at seifuyo@gsbs.rutgers.edu 
Meeting Days and Time
Days of the week: Wednesday
Time: 4:00 – 7:00
Location and Building Access
Research Tower, Room V12, 675 Hoes Lane West, Piscataway, NJ.
Students enrolled in the course will have access to the RWJMS Research Tower for the duration of the course. The closest entrance to Room V12 is from the circular driveway with the large flagpole at the lower level of the RWJMS Research Tower Annex. 

Course Information
Course Description
This graduate‑level applied statistics course is designed for Ph.D. students in the Biomedical Sciences programs in New Brunswick/Piscataway and provides essential training in statistical rigor and reproducibility for biomedical research.
The course emphasizes the development of sound biomedical research practices, including experimental design encompassing sample size estimation and power assessment, selection of appropriate analytical methods, and accurate interpretation of results. Students will learn core statistical principles and techniques fundamental to modern biomedical investigation, including estimation, hypothesis testing, analysis of variance (ANOVA), regression methods for continuous, binary, and time‑to‑event outcomes, and nonparametric procedures. Throughout the course, the focus will remain on applying these methods correctly and thoughtfully to real research questions.
Learning Objectives 
By the end of this course, students will be able to:
Define, describe, identify, or explain core statistical principles: including estimation, hypothesis testing, ANOVA, regression methods (continuous, binary, and time-to-event outcomes), and nonparametric procedures and their relevance to biomedical research.
Apply, use, demonstrate, or solve appropriate statistical methods to real biomedical research questions, including sample size calculation, power assessment, and analysis of experimental data using both parametric and nonparametric approaches.
Analyze biomedical research data by selecting suitable analytical methods based on study design, outcome type, and underlying statistical assumptions.
Evaluate or critique the statistical rigor and reproducibility of biomedical research, including the appropriateness of study design, analytical choices, and interpretation of results.
Design or develop a well-structured clinical or experimental trial by identifying the endpoint of interest, determining required sample size and power, and incorporating the principles of randomization and blinding.

Overall, the course is intended to enhance students’ understanding of and breadth of interest in statistics and its applications to biomedical research.
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	Session
	Date(s)
	Topic(s)
	Required Readings/ Materials
	Assignments, Quizzes, and/or Exams

	1
	09/02/2026
	Introduction
Introduction to R and Studio
Introduction and descriptive statistics

	Chapters 1, 2
	Assignments

	2
	09/09/2026
	Assigning probability and probability distributions
Assigning probability and properties of probability
Binomial and Poisson distributions

	Chapters 3, 4, 
	Assignments

	3
	09/16/2026
	Estimation
Estimation of population mean and mean differences
Estimation of population proportion and proportion differences
Estimation of population variance and variance ratios5
	Chapters 6,7
	Assignments

	4
	09/23/2026
	Hypothesis testing
Population mean: single mean and mean difference
Population proportion: single proportion and proportion difference
Type II error, power, and sample size estimation
	Chapter 7
	Assignments

	5
	09/30/2026
	Principles of Clinical trial development
Clinical design consideration
Trial design and conduct considerations
Data analysis considerations
	ICH E9
	Assignments

	6
	10/07/2026
	Analysis of Variance (I)
Analysis of variance
Completely randomized designs
Randomized complete block designs
	Chapter 8
	Assignments

	7
	10/14/2026
	Analysis of Variance (II)
Repeated measures design
Factorial design
	Chapter 8
	Assignments

	8
	10/21/2026
	Linear Regression (I)
Simple linear regression
	Chapter 9
	Assignments

	9
	10/28/2026
	Linear Regression (II)
Multiple regression
Model selection
	Chapters 10, 11
	Assignments

	10
	11/04/2026
	In class midterm
Logistic Regression
Logistic regression
Model selection
	Chapter 11
	Midterm
Assignments

	11
	11/11/2026
	Chi-square distribution and analysis of frequencies
Chi-squared test: goodness-of-fit, independence, and homogeneity
Fisher’s exact test
	Chapter 12
	Assignments

	12
	11/18/2026
	Nonparametric methods
Sign test and Wilcoxon signed-rank test
Mann–Whitney test
Kruskal–Wallis test
	Chapter 13
	Assignments

	
	11/25/2026
	No Class
	
	

	13
	12/02/2026
	Survival Analysis
Kaplan–Meier method
Log-rank test
Cox proportional hazards model
	Chapter 14
	

	14
	12/09/2026
	Class project presentations
	
	



Course Delivery and Structure
This course meets fully in-person and will use Canvas (NetID login required). It runs for 14 weeks, beginning Wednesday, September 2, 2026, and concluding Wednesday, December 9, 2026. Please note that there will be no class on Wednesday, November 25, 2026. Instruction will consist primarily of instructor‑led lectures. There will be student presentations at the end of the semester.
Course Materials
Required Texts
Textbook: Biostatistics: A Foundation for Analysis in the Health Sciences, 11th edition (2019) by Wayne W. Daniel and Chad L. Cross. ISBN: 978-1-119-49657-1
To learn about the application of statistics in clinical development, we will be discussing ICH E9 (Link: E 9 Statistical Principles for Clinical Trials). 
Data sets discussed in class and not in the book will be posted on Canvas.  
Students are expected to complete all readings prior to each class session to actively participate in discussions and presentations.
Technology Requirements
Lecture notes after each class will be posted on Canvas.
Additional Technical Requirements
R: A Language and Environment for Statistical Computing 
FREE Available at : 

R Studio: It is offered free by posit 
FREE available at: Download RStudio Desktop and Server | Posit Data Science Tools 

MS Office applications (e.g., Word, PowerPoint, Excel).
Student Expectations
Student Success
To support your success in this course, please focus on the following:
· Complete Assigned Readings: Review all materials provided before each class to ensure meaningful participation in discussions.
· Engage in Discussions: Actively contribute to in-class discussions in a respectful and constructive manner, listening to and considering the perspectives of peers.
· Prepare and Deliver Presentations: Complete assigned presentations on schedule, demonstrating understanding of the topic and relevant readings.
· Attend Classes: Participate in all scheduled sessions. If a session must be missed, communicate in advance and follow up on any missed content or assignments.
· Collaborate Respectfully: Work cooperatively with peers during discussions and group activities, fostering an inclusive learning environment.
· Seek Support When Needed: Reach out to the instructor promptly for clarification, guidance, or accommodations related to course content or materials.
Submission Policy
All work is expected to be submitted promptly by the assigned deadlines.
Code of Professional Conduct
All students have a fundamental responsibility for maintaining academic integrity and intellectual honesty in their academic and professional endeavors. They are expected to observe generally accepted principles of scholarly work, to submit their own rather than another's work, to refrain from falsifying data, to acknowledge the published work of others in an appropriate manner, and to refrain from receiving or giving aid during examinations or other work requiring independent effort. When submitting written material, students take full responsibility for the originality of all work not otherwise identified by appropriate acknowledgments and imply that both the ideas and words used are their own. All students are expected to respect the property of faculty and other students and not use research equipment or laboratory supplies of others without permission.
The following general examples are designed to clarify what is not permissible. The list is not all-inclusive, but it intends to establish that no form of academic dishonesty will be tolerated by the school, its faculty, or its students.
· Providing false information in any academic document or academic exercise
· Forging, plagiarizing, or altering any academic document
· Intentionally impeding or interfering with the ability of fellow students to use academic materials or to complete academic work
· Taking another student's personal belongings or taking University equipment for personal use.
· Knowingly assisting a fellow student in any of the above activities.
Examinations
There is one in-class mid-term for the course. The purpose of an examination is to assess a student's knowledge of a topic defined within a course or courses. Unless given explicit written instructions to the contrary, a student must work without assistance on an examination.
· Classroom examination: Each student will provide answers to questions as directed. Unless otherwise stated, no material (books, calculators, computers, communication devices) of any kind can be used during an examination.

Grading
Final Course Grade
	Assessment type
	Weight (%)

	Attendance and class participation (although not advised missing one class is allowed)
	5%

	Homework
	35%

	Midterm exam
	25%

	Class project
	20%

	Presentation
	15%



Grading Scale
	Letter Grades
	Percentage Ranges

	A
	90 --100

	B+
	85 -- < 90

	B
	75 -- < 85

	C+
	70 -- < 75

	C
	60 -- <70

	F
	 < 60



AccesAity and Accommodations 
Students with disabilities requesting accommodation should review all the information listed in this section. 
Brief Introduction
Rutgers School of Graduate Studies is committed to providing equitable access to learning opportunities to students with documented disabilities (e.g., mental health, attentional, learning, chronic health, sensory, or physical). To ensure access to this, please contact the School of Graduate Studies to engage in a confidential conversation about the process for requesting reasonable accommodations in the classroom setting. Students are encouraged to register with the Office of Disability Services as soon as they begin their program. Accommodations are not provided retroactively. Rutgers Health’s School of Graduate Studies Biomedical and Health Sciences Unit encourages students to access all resources available through the School for consistent support and access to their program. More information can be found online at the Office of Disability Services website. 
After the student completes the process listed below and the documentation supports the request for reasonable accommodations, the Office of Disability Services will provide the student with a letter of accommodations. This letter will be used to notify appropriate school personnel about the accommodations the student is qualified to receive. 
Registration Form 
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 complete the ODS registration form: Registration Form | Office of Disability Services and make an appointment for intake interview. 
Documentation Guidelines 
Please plan in advance to provide documentation of your disability. Detailed information is available on the Documentation Guidelines webpage. 
Academic Policies
Drop Course Policy
Students may drop courses with approval of the instructor (when required) and the program director. Students submitting a completed “Add/Drop/Withdraw” form to the SGS-BHS Registrar’s office within 10 academic days of the start of the course will receive a full tuition refund, and the course will not appear on their official transcript. Please note that an academic day is defined as a day that the SGS campus at which the student is enrolled is open for business. The drop period of 1-10 *academic days, is distinguishable from the withdrawal period in that the drop period is without penalty. A completed and approved “Add/Drop/Withdraw” form(s) must be received by your Registrar within the time periods set forth above in order for a course(s) to be “dropped”. Students can access the form on our Forms page. The forms are DocuSign forms and should be routed to the appropriate advisor for processing. 
Absence from Class
Students are expected to attend all classes in person. If you need to miss a session, please notify the instructor as early as possible.
Absences for Religious Obligations
Refer to University policy (University Regulation on Attendance, Book 2, 2.47B, formerly 60.14f) to excuse, without penalty, students who are absent from class because of religious observance and to allow the make-up of work missed because of such absence. Further details with specific dates are available on the Absences for Religious Obligations webpage. 
Missing exams (requiring makeup exam)  
There will be no make‑up exam for the midterm. Students who miss the midterm will have their course grade reweighted as follows: homework 45%, presentation 20%, and project work 30%. Academic Integrity
Students will be expected to have read and followed the guidelines under Rutgers University Academic Integrity Policy. The policy is available on the university’s academic integrity website.
Plagiarism
Understanding and avoiding plagiarism is crucial to maintaining this trust. All students must submit their own work and not use unauthorized materials, sources, programs. For additional information on Plagiarism, refer to Section III.A, Academic Integrity Violations: Types of Violations in the above Rutgers University Academic Integrity Policy. 
Using AI Tools
Check with your course director for guidance on using AI Tools. Also, review the Rutgers University Academic Integrity Policy above, with particular attention to the provisions related to submitting one’s own work.  
Teacher-Learner Policy
The SGS-BHS expects a respectful, professional learning environment in which students, faculty, and staff share responsibility for maintaining appropriate conduct. It emphasizes mutual respect, professionalism, and fairness in all educational settings, and it defines and seeks to prevent behaviors that constitute mistreatment, including harassment, discrimination, and other disrespectful or abusive actions. The policy also outlines safe mechanisms for reporting concerns without fear of retaliation and ensures that issues can be addressed through established institutional processes.  
Professional Competencies 
Beyond disciplinary knowledge, graduate education prepares students for success in research, professional practice, and leadership roles. This course may contribute to the development of professional competencies such as communication, critical thinking, collaboration, professionalism, leadership, technology, as well as career- and self-development. 
For more for a definition and explanation of these competencies, please go to this article https://www.extern.com/post/career-readiness-competencies-guide 
This course contributes to the development of the following professional competencies:
· Career and Self Development
· Communication
· Critical Thinking
· Discipline-Specific Competencies
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