Questions / topics for discussion in Stat 471/571, Spring 2023

[bookmark: _GoBack]This course considers a series of questions about the design and analysis of a research study.  Those are:

· How many replicates do I need?  Sample size and statistical power and plot size
· We always measure each plot twice.  Is that a good idea? subsampling and variance components
· How can I reduce unwanted variability and get a more precise estimate? blocking in various forms
· How can I use baseline (pretreatment) values in my analysis?  ANCOVA, change scores and other analyses
· What does interaction mean?  Factorial treatment designs and their analysis
· What’s the “right” error: split plot and other designs with more than one error term.
· I measured the same plots every two weeks.  Is that an issue?  Repeated measures analysis
· I have data from a study.  How do I choose an appropriate analysis?

And two topics that might be included in the last two weeks:
· I repeated my study at 3 sites in 2 years.  Two analyses give different results.  Which is right?
· Can I ignore correlation between adjacent plots?  Analysis of spatially or temporally correlated data.

My goal is to provide you with practical statistical methods to deal with each these.

My background is ecological and environmental data analysis, so most of my examples will have a biological context.  The principles apply to all fields however.  We will focus on designed experiments, but some topics are major issues in observational data analysis.  The two best examples of crossovers to observational data are blocking = matching and analysis of covariance (ANCOVA) to reduce bias.
