Syllabus
BIOS 600: Principles of Statistical Inference
Spring 2026
3 Credits
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Course Description
Biostatistics 600 is an introductory course (3 credit hours) in probability theory and statistical inference with strong emphasis on applications in public health and medical research. Topics include descriptive statistics, construction of confidence intervals, hypothesis testing, power and sample size calculations, analysis of contingency tables, diagnostic tests and their properties, and an introduction to numerous more advanced topics (linear and logistic regression and nonparametric methods). The course will be motivated by applications in global public health, which appear frequently throughout the lectures, assignments, and laboratory sessions. Students will use R statistical software to conduct analysis. Reading for understanding and translation of statistical results into language accessible to other health science researchers will be stressed. The course format is twice weekly lectures and a once-weekly recitation (lab).
Prerequisites
No previous course work in probability and statistics is required. Students are required to have a basic understanding of algebra and arithmetic. This math competency can usually be demonstrated by a college‐level algebra course or pre-calculus course. More information about math competency and answers to common questions about Bios 600 are available on the Biostatistics Department “Courses” webpage (http://sph.unc.edu/bios/courses/). The document contains math review questions and resources for math review. Students are not required to have experience in R. We will use R during the course. Students will need a laptop which can run R and RStudio, v2022.07 or later. Coursework must be completed in R.
Instructor
· Nate Wiecha, PhD
· Postdoctoral Research Trainee
· Department of Biostatistics
· McGavran-Greenberg 3104A
· Email:  nwiecha@unc.edu
Teaching Assistants
· Hyung Gyu Min, PhD student
· mhg@unc.edu 
Office Hours
· Dr. Wiecha
· Tuesdays 9:45-10:45am and available by appointment. 
· McGavran-Greenberg 3106E (Hoteling Room 2) most weeks.
· Otherwise, my office, McG 3104A. I’ll post on Canvas only if I’m not using 3106E that week, in which case, I’m in 3104A.
· Or, https://unc.zoom.us/j/99076316488 
· TA Office Hours/Lab Session
· Tuesday 3:30-4:50pm, MHRC 0003
· HyungGyu Min
· Friday 3:00-4:00pm, McGavran-Greenberg Hall 3106E, or https://unc.zoom.us/my/hyunggyumin 
Course Website
On Canvas, use your ONYEN and password.
Class Days, Times, Location 
Lecture: Tuesdays and Thursdays, 8:00am – 9:15 am, McGavran-Greenberg Hall 1305
Lab: Tuesdays 3:30-4:50pm, MHRC 0003
Course Format

Lecture
The course format will consist of lectures twice-weekly and a lab section once per week. The lectures will cover various topics in probability theory, statistics, and applications. Most lectures will be accompanied by suggested reading materials. Some of the lecture time will be devoted to participation exercises, in which students will have a chance to practice their skills, either applying a statistical method by hand or using R programming. The participation exercises vary in length/complexity. Shorter participation exercises might involve a few questions to submit in Canvas, a physical handout, etc. Longer participation exercises may involve a brief coding exercise and turning in a short report. Participation Exercises given on Tuesday will be due the following Thursday at 11:59pm, while those given on Thursday will be due Monday at 11:59pm. 

Lab 

During the lab portion of the class, students will be given problem sets or a dataset to analyze and answer questions about using R programming. All students should bring a computer to the lab session with a power cord. The TA will offer a short introduction to the lab assignment, and then will be available to answer questions and provide guidance. Labs will be completed individually. Lab session is on Tuesday afternoon, and the assignments will generally be due the following Friday by 11:59pm. Lab sessions will be recorded for those who have a conflict or cannot make the lab session for another reason. 

Required Readings
OpenIntro Statistics. Fourth Edition. 
R for Data Science.  2nd Edition. Wickham, Cetinkaya-Rundel, and Grolemund. 
(Optional) Principles of Biostatistics. Author(s): Marcello Pagano, Kimberlee Gauvreau Publisher: Chapman and Hall/CRC, Year: 2018. ISBN: 1138593141,9781138593145

Course-at-a-Glance
The instructor reserves the right to make changes to the syllabus, including topics, readings, assignments, and due dates.  Any changes will be announced as early as possible.  
Readings include sections from Pagano & Gavreau (PG) and OpenIntro Statistics (OI). Readings are optional, you may refer to them as a supplementary resource. 
For week-by-week course details, please see below. 
	Date/
Session Number
	Topic
	Assignment Due

	Thursday, Jan 8
	Lecture 0: Welcome to BIOS 600!
	

	Monday, Jan 12
	
	Lab 1 Assigned

	Tuesday, Jan 13
	Lecture 1: What is statistical inference?
Biostatistics for Public Good
Lab 1: Introducing the toolkit
	

	Thursday, Jan 15
	Lecture 2: The nature of data

	HW 1 Assigned 

	Friday, Jan 16
	
	Lab 1 due

	Monday, Jan 19
	
	Lab 2 Assigned

	Tuesday, Jan 20
	Lecture 3: Probability basics
Lab 2: Visualizing data with ggplot2
	

	Thursday, Jan 22
	Reading: OpenIntro Statistics (OI): 3.2, Pagano & Gavreau (PG) 6.2, 6.3
Lecture 4: Conditional probability & Bayes’ rule
	HW 1 Due

	Friday, Jan 23
	
	Lab 2 Due


	Monday, Jan 26
	
	Lab 3 Assigned

	Tuesday, Jan 27
	
	

	Thursday, Jan 29
	Reading: PG 6.4
Lecture 5: Medical diagnostic tests
Lab 3: Wrangling data with dplyr
	HW 2 Assigned


	Friday, Jan 30
	
	

	Monday, Feb 2
	
	

	Tuesday, Feb 3
	Reading: PG 7.2 – 7.3, OI 3.4, 4.3, and 4.5
Lecture 6: Discrete distributions
AE 01: Binomial and Poisson
Canvas Check-In: How is Lab Going?
	

	Thursday, Feb 5
	Reading: PG 7.4, OI 3.5, 4.1
Lecture 7: Continuous distributions

	HW 2 Due
HW 3 Assigned 

	Friday, Feb 6
	
	Lab 3 Due

	Monday, Feb 9
	
	Lab 4 Assigned

	Tuesday, Feb 10
	Reading: PG 8.1-8.4, OI 5.1
Lecture 8: The Central Limit Theorem
AE 02: Central Limit Theorem 
Lab 4: Practice with ggplot2 and dplyr
	

	Thursday, Feb 12
	Exam 01 Review: 
Lectures 1-7, Labs 1-3, HW 1-3, AE 1-2
	HW 3 Due

	Friday, Feb 13
	
	Lab 4 Due

	Tuesday, Feb 17
	Exam 01
No Lab
	

	Thursday, Feb 19
	Reading: PG Ch. 9
Lecture 9: Confidence Intervals
	HW 4 Assigned 


	Friday, Feb 20
	
	AE2 due

	Monday, Feb 23
	
	Lab 5 Assigned

	Tuesday, Feb 24
	Reading: PG 10.1-10.4, OI 5.3
Lecture 10: Hypothesis testing
Lab 5: Visualizing spatial data

	

	Thursday, Feb 26
	Reading: PG Ch. 11, OI 7.3
Lecture 11: Comparing two means 

	HW 4 Due
HW 5 Assigned

	Friday, Feb 27
	
	Lab 5 Due

	Monday, Mar 2
	
	Lab 6 Assigned

	Tuesday, Mar 3
	Reading: PG Ch. 12, OI 7.5
Lecture 12: ANOVA
AE 03: ANOVA 
Lab 6: Coding Style 
	

	Thursday, Mar 5
	Readings: PG Ch. 14 and 15, OI 5.2, 5.3, 6.1, 6.2, 6.4
Lecture 13: Proportions and categorical variables 
	HW 5 Due
HW 6 Assigned

	Friday, Mar 6
	
	Lab 6 Due

	Monday, Mar 9
	
	Lab 7 Assigned
Lab 7 rescheduled to some time after spring break

	Tuesday, Mar 10
	Reading: PG Ch. 13, OI 8.1
Lecture 14: Non-parametric methods 
Lab 7: Correlation
	

	Thursday, Mar 12
	Reading: PG 10.4-10.6
Lecture 15: Power and sample size
AE 04: Power and sample size 
	
HW 6 Due

	Friday, Mar 13
	
	Lab 7 Due

	Tuesday, Mar 17
	Spring break
	

	Thursday, Mar 19
	Spring break
	

	Tuesday, Mar 24
	Reading: PG Ch. 17, OI 8.1
Lecture 16: Comparing two continuous variables
No Lab: TA Office Hours 

	AE 4 due

	Thursday, Mar 26
	Exam 02 Review: 
Lectures 8-15, Lab 4-7, HW 4-6, AE 3-4
	

	Friday, Mar 27
	
	

	Tuesday, Mar 31
	Exam 02
No Lab
	

	Thursday, Apr 2
	Wellness day, no class
	

	Monday, Apr 6
	
	Lab 8 Assigned
Lab 7 Assigned

	Tuesday, Apr 7
	Reading: PG Ch. 18, OI Ch. 8
Lecture 17: Linear regression

	

	Thursday, Apr 9
	Reading: PG Ch. 19, OI 9.1, 9.3
Lecture 18: Multiple linear regression
Lab 8: Multiple regression
	HW 7 Assigned

	Friday, Apr 10
	
	Lab 8 Due
Lab 7 due

	Monday, Apr 13
	
	Lab 9 Assigned
Lab 8 Assigned

	Tuesday, Apr 14
	Lecture 19: Interactions and Multicollinearity

	

	Thursday, Apr 16
	PG Ch. 20, OI 9.5
Lecture 20: Logistic regression 
Lab 9: Logistic regression
	HW 7 Due

	Friday, Apr 17
	
	Lab 9 Due
Lab 8 Due

	Tuesday, Apr 21
	Lecture 21: Logistic Regression continued 
AE 05: Logistic Regression
	

	Thursday, Apr 23
	Class Wrap-Up, Final Exam Review
	

	Final Exam Period:
Tuesday, May 5, 8:00am-11:00am
	Final Exam: Lectures 17-22, HW 7, Labs 8-9

	





Course Assignments and Assessments
This course will include the following graded assignments that contribute to your final grade in the course.  
	Graded Assignments
	Points/Percentages of
Final Course Grade

	1.  Homework
	30

	2.  Labs
	25

	5.  Exams
	40

	6. Participation
	5

	Total
	100


[bookmark: _Toc520197241]Homework
Homework must be typed as a Quarto document (within RStudio). In this way, students will get to learn how to create a reproducible analysis. Homework will be assigned approximately every 1-2 weeks and will be submitted in .pdf form via Gradescope. Students should render their Quarto documents to .html format, and then print to PDF using any browser. (If you have TinyTex/LaTeX installed, you can render directly to PDF. The TAs can assist with this installation if desired.) Both the TA and instructor will review this process early in the class. You are welcome to discuss strategies of problem solving with each other, the TA, or myself, but the work you turn in must be your own. Copying answers and/or code will be considered a violation of the UNC Honor Code. The lowest homework grade will be dropped. Each student’s homework should have their name at the top. (Instructions for how to add your name to a Quarto document will be given during the first lab.)
Labs
Graded labs focus on the computing tools needed to tackle analysis of real-world datasets and will be individual. Lab assignments must be typed as a Quarto document (within RStudio) and uploaded to Gradescope as a .pdf in order to receive credit. The lowest lab grade will be dropped. 
Exams
There will be 3 exams throughout the semester. The exams will be in-person, closed-book. The exams may involve multiple choice, true/false, short answer/calculation, or code interpretation. I understand that life is not always predictable and examinations may need to be rescheduled due to illness or other emergencies. You MUST contact me in advance and make up exams are not guaranteed. 

Participation (updated)
Participation exercises are optional and ungraded, and I’m just using them to gauge how the lectures are going. You will get a full participation grade unless you never show up to class.
Getting help
Outside of class and office hours, any general questions about course content or assignments should be posted on Ed Discussion. There is a chance another student has already asked a similar question, so please check the other posts in Ed Discussion before adding a new question. If you know the answer to a question posted in the discussion forum, I encourage you to respond!
Email
If there is a question that’s not appropriate for the public forum, you are welcome to email me directly. If you email me, please include “BIOS 600” in the subject line. Barring extenuating circumstances, I will respond to BIOS 600 emails within 48 hours Monday - Friday. Response time may be slower for emails sent Friday evening – Sunday.
Late work policy
The due dates for assignments are there to help you keep up with the course material and to ensure the teaching team can provide feedback within a timely manner. We understand that things come up periodically that could make it difficult to submit an assignment by the deadline. Note that the lowest homework and lab assignment will be dropped to accommodate such circumstances. All HW and Lab assignments automatically have a 24-hour penalty-free grace period for submission. With that said, I will not accept assignments past the 24-hour grace period; do not treat this as a modified deadline! Any HW/Labs turned in after the 24-hour grace period will receive a 0.

Gradescope
We will be using Gradescope for HWs and Labs. To join our course on Gradescope, the Entry Code is WNB2YP. 
Course Grading Scale(s)
Final course grades for graduate students will be determined using the following UNC Graduate School grading scale.  The relative weight of each course component is shown in the Graded Assignments section.

· H—High Pass [93-100): Clear excellence
· P—Pass (80-92.99]: Entirely satisfactory graduate work
· L—Low Pass (70-79.99]: Inadequate graduate work
· F—Fail (0-69.99]

Final course grades for undergraduate students will be determined using the following UNC Undergraduate grading system. 
	Letter Grade
	Final Course Grade

	A
	>=93

	A-
	90-92.99

	B+
	87-89.99

	B
	83-86.99

	B-
	80-82.99

	C+
	77-79.99

	C
	73-76.99

	C-
	70-72.99

	D+
	67-69.99

	D-
	60-62.99

	F
	<60



[bookmark: _Toc520197239]Map of Competencies to Learning Objectives and Assessment Assignments
Below you will see the program competency(ies) you will develop in this course, the learning objectives that comprise the competency, and the assignment(s) in which you will practice demonstrating each competency. 


	Competency: Describe the role that biostatistics serves in the discipline of public health

	Learning Objectives
· Understand the general roles and responsibilities of a biostatistician


	Assessment Assignment: HW1 – HW3, Exam 1



	Competency: Describe the basic concepts of probability, random variation and commonly used statistical probability distributions

	Learning Objectives
· Understand and be able to apply basic probability properties and nomenclature
· Know different measures of random variation and how to calculate each
· Know commonly used distributions (normal, binomial, etc.) and be able to describe the distribution (shape, center, spread, etc.)


	Assessment Assignment: HW2 – HW4, Exam 1 



	Competency: Describe preferred methodological alternatives to commonly used statistical methods when assumptions are not met

	Learning Objectives
· Determine the appropriateness of certain assumptions
· Determine the appropriate test given appropriate assumptions


	Assessment Assignment: Exam 2, Final Exam 



	Competency: Distinguish among the different measurements scales and the implications for selection of statistical methods to be used based on these distinctions

	Learning Objectives
· Given data, recognize the type of variable
· Select appropriate statistical methods based on variable types(s)


	Assessment Assignment:  HW 1, Exam 1, Exam 2, Final Exam 



	Competency: Apply descriptive techniques commonly used to summarize public health data

	Learning Objectives
· Choose and create an appropriate graphical representation of a given dataset


	Assessment Assignment: Lab 2, Exam 1



	Competency: Apply common statistical methods for inference

	Learning Objectives
· Conduct an appropriate and accurate statistical test
· Calculate an appropriate and accurate confidence interval


	Assessment Assignment: HW 5, Exam 3



	Competency: Apply descriptive and inferential methodologies according to the type of study design for answering a particular research question

	Learning Objectives
· Determine and apply the appropriate descriptive measures and statistical inference based on the design of the study, specific question being asked and how the data exists (paired, etc.)


	Assessment Assignment: Exam 2



	Competency: Apply basic informatics techniques with vital statistics and public health records in the description of public health characteristics and in public health research and evaluation

	Learning Objectives
· Model data linearly and logistically

	Assessment Assignment: Final Exam



	Competency: Interpret results of statistical analyses found in public health studies

	Learning Objectives
· Given the results of a statistical test, be able to interpret the results in a non-statistical language


	Assessment Assignment: HW5 - HW9, Exam 1, Exam 2, Final Exam



	
	Class Session(s)  
	Assessment(s)  

	Analyze quantitative and qualitative data using biostatistics, informatics, computer-based programming and software, as appropriate. 

Interpret results of data analysis for public health research, policy, or practice.
	All sessions beyond Class Session 3. 
	Exam 2, Final Exam, HW 5-HW 9, Labs 4, 8, and 9.

	
Math/Quantitative Reasoning: Identify and apply the concepts and applications of basic statistics 
	All sessions beyond Class Session 3
	Exams 1-3

	Role and Importance of Data in Public Health: Address the basic concepts, methods, and tools of public health data collection, use, and analysis and why evidence-based approaches are an essential part of public health practice 
 
	All sessions beyond Class Session 3
	Exams 1-3

	Demonstrate competence in fundamentals of public health, including biostatistics and epidemiology, and how it is used in research. 
	All sessions beyond Class Session 3
	Exams 1-3



By the end of the semester, you will be able to…
· Analyze real-world data using statistical inference to answer questions about multivariable relationships.
· fit and evaluate linear and logistic regression models.
· use RStudio (Quarto) to write reproducible reports
· communicate results from statistical analyses and inference to a general audience.

Expectations, Policies, and Resources
Attendance Policy
Please read the University Attendance Policy.
Your attendance and active participation are an integral part of your learning experience in this course.  If you are unavoidably absent, please notify the course instructor. Attending lecture will be a valuable time to collaborate with your classmates, especially if we are doing an in-depth participation assignment. Lectures will not be recorded, but annotated slides will be posted after each lecture. Similarly, attendance in lab is strongly encouraged, as you will be able to brainstorm with your classmates how to approach the lab exercises. However, if you miss a lab session, the session will be recorded and posted on Panopto. 
Code of Conduct
All students are expected to adhere to University policy and follow the guidelines of the UNC Code of Conduct. Additional information can be found at the UNC Student Code of Conduct website.  
Students are bound by the Honor Pledge and University policy in completing academic coursework.  Such policies are effective at all times, and the submission of work signifies understanding and acceptance of those requirements. Plagiarism will not be tolerated. Please consult with me if you have any questions about course requirements, academic misconduct, or the Student Code of Conduct. You can also find additional information at the UNC Student Code of Conduct website. 
Artificial Intelligence (AI) Use Policy
I believe that generally, using large language models/generative AI will worsen your learning outcomes. In my experience, the output is unreliable, more difficult to check than human work, and can lead you to mentally engage less with a task, making it less likely that you will remember and learn material correctly. I discourage the use of generative AI, but its use is permitted in certain cases for this class.

Unless I provide other guidelines for an assignment or exam, you should follow these guidelines:  

· AI tools for code: You may make use of the technology for coding examples on assignments; if you do so, you must explicitly cite where you obtained the code. Any recycled code that is discovered and is not explicitly cited will be treated as plagiarism. 
· AI tools for narrative: Unless instructed otherwise, you may not use generative AI to write narrative on assignments. In general, you may use generative AI as a resource as you complete assignments but not to answer the questions for you. 
· You are ultimately responsible for the work you turn in; it should reflect your understanding of the course content. If you are unsure if the use of a particular resource complies with the academic honesty policy, please ask a member of the teaching team. 

Note: These guiding principles above are based on Course Policies related to ChatGPT and other AI Tools developed by Joel Gladd, PhD.

Any uses of AI must include a statement of how you used AI to complete your work as described in the UNC Syllabus Guidelines for AI.  

This policy is at your instructor's discretion and may be modified with written notice for specific tests and assignments. 
Laptop policy (updated)
You may take notes on a laptop, but please be mindful of your peers and try to avoid doing anything distracting during class.
Gillings Community
Shared values such as mutual respect, intellectual humility, interdisciplinary collaboration, and commitment to public health ethics form the foundation of our teaching and learning, research, public health practice, professional networks, and community engagement. In this spirit, we strive to foster an environment across the school that welcomes and values all individuals while supporting their development and success. A new Gillings Community Plan designed to help us uphold and advance these values – core to the Gillings mission - is in development; we anticipate its adoption in Fall 2025. 
[bookmark: _Toc520197234]Additional campus resources include: UNC Student Affairs, including the LGBTQ Center; Non-Discrimination Policies at UNC Chapel Hill; Ombuds; and Prohibited Discrimination, Harassment, and Related Misconduct at UNC Chapel Hill. 
In this class, we practice the Gillings School’s commitment to inclusion, diversity, anti-racism and equity in the following ways.
· Contribute to creating a welcoming and inclusive classroom environment, where all are able to learn and grow from one another. 
· Develop classroom participation approaches that acknowledge the diversity of ways of contributing in the classroom and foster participation and engagement of all students.
· Structure assessment approaches that acknowledge different methods for acquiring knowledge and demonstrating proficiency.  
· Encourage and solicit feedback from students to continually improve inclusive practices.
· Treat all members of the Gillings community (students, faculty, and staff) as human persons of equal worth who deserve dignity and respect, even in moments of conflict and disagreement. 
· Acknowledge and respect the diversity of experiences that others bring to the classroom and the ways in which this richness enhances everyone’s learning 
· Strive to maintain a spirit of curiosity and generosity, particularly in the face of new and/or seemingly contradictory information and perspectives Encourage and solicit feedback from students to continually improve inclusive practices.
Technical Support
The best way to help prevent technical issues from causing problems for assignments and quizzes is to submit them at least 24-36 hours before the due date and time.  Your instructor cannot resolve technical issues, but it’s important to notify them if you are experiencing issues. If you have problems submitting an assignment or taking a quiz in Canvas, immediately do the following:
1. Contact the UNC Information Technology Services (ITS) department with the time you attempted to do your course action and what the course action was.
2. Email your instructor with the information you sent to ITS and what time you sent the information.
The ITS department provides technical support 24-hours per day, seven days per week.  If you need computer help, please contact the ITS Help Desk by phone at +1-919-962-HELP (4357), or by online help request, or by UNC Live Chat.
Course Communication Expectations
Please read the Course Communication Expectations.
Appropriate Use of Course Resources
Please read the Appropriate Use of Course Resources.
Equal Opportunity and Compliance – Accommodations
Please read the Equal Opportunity and Compliance – Accommodations.
Policy on Non-Discrimination
Please read the Policy on Non-Discrimination.
Title IX and Related Resources
Please read the Title IX and Related Resources.
Counseling and Psychological Services (CAPS) at UNC Chapel Hill
Please read the Counseling and Psychological Services (CAPS) at UNC Chapel Hill.
Student Feedback and Equity Concerns
Please read the Student Feedback and Equity Concerns.
Safety and Emergency Information at Gillings
Please read the Safety and Emergency Information at Gillings.
Syllabus Changes
The instructor reserves the right to make changes to the syllabus including project due dates and test dates. These changes will be announced as early as possible. 
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