
Biostatistics 610 – Biostatistics for Laboratory Scientists
Spring 2014

Course Time/Location: Online Only

Instructor: Eric Bair
Instructor E-mail: ebair@email.unc.edu
Office: Koury 4503
Office Phone: 919-537-3276
Office Hours: By Appointment (I am happy to meet either in person or over Skype after regular 
business hours.)

Teaching Assistant: Jon Rosen
Teaching Assistant E-mail: jdrosen@live.unc.edu
Office: Koury 4507
Office Phone: 919-537-3279
Office Hours: TBA

Discussion Section: TBA

The instructor and the TA will be signed on to Skype (account name: bios610) during their office hours.

Textbook (optional): van Belle, Heagarty, Fishery, and Lumley, Biostatistics: A Methodology for the 
Health Sciences
Textbook (optional): Samuels and Witmer, Statistics for the Life Sciences
Textbook (optional): Gonick and Smith, The Cartoon Guide to Statistics

Course Description: BIOS 610 introduces the basic concepts and methods of statistics with emphasis 
on applications in the experimental biological sciences. Emphasis is on mastery of basic statistical 
skills and familiarity with situations in which advanced analytical skills may be needed. The primary 
focus of the course is on applications in basic science research, and students with primary interests in 
prospective epidemiological studies strongly consider BIOS 600 instead. Course objectives include 
learning to use statistical reasoning to formulate scientific questions in quantitative terms, learning to 
design and interpret graphical and tabular displays of statistical information, using basic probability 
models to describe trends and random variation in laboratory data, and using basic statistical models, 
including tests and confidence intervals, to draw inferences from data. Topics include point and interval 
estimation, testing, experimental design, linear regression, sample size and power calculations, 
measurement error, and a selection of the following: logistic regression, principal components analysis, 
survival analysis, and methods for correction for multiple testing. Introduces and employs the freely-
available statistical software, R, to explore and analyze data. Emphasis on mastery of basic statistical 
analysis skills, familiarity with situations in which advanced analytic skills may be needed, the ability 
to critically review statistical analysis presented in relevant manuscripts, and the ability to clearly 
describe the results of statistical calculations when writing papers and grant applications.

Tentative List of Course Topics:

Statistical reasoning in the basic biological sciences
Experimental design
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Sampling
Graphical methods for displaying and summarizing data
Measurement error/outliers
Basic descriptive statistics
Data transformation and outliers
Normal distribution
Sampling distributions/Central Limit Theorem
Confidence intervals and hypothesis testing: introduction
Confidence intervals and hypothesis testing: single sample means, differences between means
Confidence intervals and hypothesis testing: estimating and comparing proportions
Confidence intervals and hypothesis testing: permutation tests and bootstrapping
Hypothesis testing: chi-square tests
Power/sample size calculations
Issues when performing multiple hypothesis tests
Correlation and simple linear regression
Simple linear regression: tests, confidence intervals, prediction, and calibration
Multiple linear regression and regression diagnostics
Penalized regression
ANOVA
Logistic regression
Principal components analysis/factor analysis
Survival analysis
Cluster analysis
Mixed effects models

Relation to other related BIOS courses: BIOS 600, Principles of Statistical Inference, places strong 
emphasis on analysis of data from randomized clinical trials and observational epidemiological studies. 
BIOS 550, Basic Elements of Probability and Statistical Inference, requires a stronger mathematical 
background than BIOS 600 and is a core course for MPH students in biostatistics.

Prerequisites: Students should have a basic understanding of algebra and arithmetic. If you are 
enrolled in a graduate program in science-related field, you should be fine. Meet with the instructor if 
you are concerned about your preparation for this course. No previous background in probability or 
statistics is required, nor is experience with statistical computing.

Lectures: Links to youtube videos of the lectures, along with copies of the slides used in lectures, will 
be posted on Sakai every Monday/Wednesday/Friday.

Computer software: The current plan is to use the R statistical software package. If students wish to 
use other statistical software programs, I will do my best to support them, and I am open to the idea of 
teaching another platform if enough students request it.

Discussion section: There will be an optional discussion section that meets once per week. The 
discussion section will focus primarily on helping people become more comfortable with R, although 
students are welcome to ask questions about other content of the course. Questions about homework 
assignments are also fine, but please do not ask the TA to simply solve a problem for you.

Assignments/grading: There will be a series of homework assignments (probably once every week or 
two). The assignments are designed to help students master the material, and are not intended to be 



excessively onerous or time-consuming. These assignments may involve reading articles (both from 
scientific journals and the popular media) and critically evaluating them.

You may turn in your homework by either e-mailing it to me or uploading it to Sakai. PLEASE 
INCLUDE YOUR NAME IN THE FILE NAME.

Please try to turn in your homework by the assigned due date. I understand that you have other classes 
and lab work that are competing for your time, so I try not to be an ogre about due dates, but I also 
want to get the homework graded and returned as quickly as possible. You may turn your homework in 
up to one week late without penalty. However, try to avoid this unless it is really necessary. Homework 
that is turned in more than a week late will be penalized unless you get permission from the instructor 
to turn it in later. Homework turned in before the assigned due date will receive a small bonus.

There will also be a take-home final (and possibly a midterm as well). The exam(s) will involve the 
analysis of several real-world data sets. As long as students make a reasonable effort to complete all of 
the assignments in the course, they should expect a grade of no lower than “P.” Outstanding work will 
earn an “H” grade.

Mandatory honor code blurb: Cheating is bad. If you cheat, you have to go to honor court and lots of 
bad things can happen to you. Thus, cheating would be a very silly thing to do because 1) I already told 
you that you won't get a grade lower than “P” if you do all the work, and 2) you are in graduate school, 
so nobody cares what your grades are anyway. So please don't cheat. :)

It is perfectly acceptable to work together on your homework assignments. (In fact, I encourage it.) 
Each person must turn in their assignment separately. However, you should not discuss exams with 
anyone other than me.


