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Introductory Biostatistics – BIO 515 Spring 2015
Instructor:
Frederick S. Scharf




Dept. of Biology and Marine Biology




Friday Hall 1059




962-7796; scharff@uncw.edu
Place/time: 
Friday Hall 2052/Mon and Wed 2:00-3:15pm

Office hours: 
Mon and Wed 12:00-1:30pm, or by appointment

Course goals:  To provide graduate students in the biological sciences with a conceptual understanding of the methods of study design, data collection and analytical techniques necessary to conduct biological research.  The course will introduce the topics of data exploration, statistical inference, hypothesis testing, and experimental design as they relate to the observation of biological phenomena.  We will then proceed through detailed discussions of specific designs and analyses that are typically encountered in the biological sciences.

Required text:  Biostatistical Analysis (4th edition; 1999) by Jerrold H. Zar (*Please bring your book to class each day as we will often work through some of the examples together)
Other texts for reference:

Biometry (3rd edition; 1995) by Robert R. Sokal and F. James Rohlf

Experimental Design and Data Analysis for Biologists (1st edition; 2002) by Gerry P. Quinn and Michael J. Keough

A Primer of Ecological Statistics (1st edition; 2004) by Nicholas J. Gotelli and Aaron M. Ellison

Experiments in Ecology: Their Logical Design and Interpretation Using Analysis of Variance (1st edition; 1997) by A. J. Underwood
Design and Analysis of Ecological Experiments (2nd edition; 2001) by Samual M. Scheiner and Jessica Gurevitch
Assignments:

There will be regular assignments to make sure that you can carry out analyses of biological data sets with confidence.  Some of the assigned problems will come from the required text and others will be based on real data sets that we will introduce.  The workload will be heavy; but in my experience you cannot be equipped to deal with statistical problems in your own research unless you have actually completed analyses yourself using real data sets.

Late assignments: Assignments will be accepted late up to 7 days past the due date.  20% will be deducted for any late assignment.  No assignments will be accepted beyond 7 days late.

Grades:

There will be two exams: a midterm (Mar 4th) and a final (May 6th), and each will have an in-class and a take-home section.  Final grades will be calculated approximately as follows:





Midterm

30%





Final 

40%





Assignments
30%


A note on statistical software: There are many available statistical software packages, each with their own quirks and degrees of user friendliness (or unfriendliness).  The goals of this course are to enable students to develop a solid understanding of statistical principles and ideas, as well as to learn to carry out many of the most fundamental types of statistical analyses used in the biological sciences.  Many of the assignments can (and will) be completed by hand (using a simple calculator) or with the use of standard spreadsheets (e.g., EXCEL).  Statistical output from various software packages will be introduced during class to ensure that students can interpret the output correctly, but students will not be required to develop mastery of any particular software package for this course.  You are, of course, encouraged to do this on your own.  If your graduate advisor doesn’t have a package that they like and will provide for you, I can recommend some. 
Generalized course outline

Week

Topic_____________________

Chapter (Zar)_                                                        
Jan 12

Introduction; data and distributions


1,2
Jan 19

Measures of central tendency and variation

3,4
Jan 26

Probability and statistical distributions


5,6
Feb 2


Framing and testing hypotheses

Feb 9


Sampling and experimental design

Feb 16

Hypothesis tests using the t-distribution


7,8,9
Feb 23

ANOVA – single factor





10,11
Mar 2


Midterm this week (Mar 4 during class)
Mar 16

ANOVA – multifactor





12
Mar 23

ANOVA – interpretation and a posteriori tests

12
Mar 30

Correlation and linear regression



17,19
Apr 6


Testing for linearity and regression diagnostics

Apr 13

Multiple and nonlinear regression, model selection
20
Apr 20

Logistic regression
Apr 27

Categorical data analysis




22,23
May 6th 3-6pm
Final exam______________________________                 _
