BMS3 Workshop:  1-Way ANOVA

In this workshop, you have the opportunity to analyze up to 3 datasets using 1-way ANOVA.  We encourage you to work in small groups.  

Focus on the process, not on a final answer; do not rush. 

For each question:

a) Familiarize yourself with the data.  Note the column names and the names of variables within columns.
b) Plot the data as you’ve been shown in lectures.  Ask yourself:  Do any treatment appear different from others?  Do you think the data will meet the assumption of a normal distribution?
c) Analyze your data using 1-way ANOVA.  In each example:  
a. Look at the columns in the dataset.  Ask yourself, which column holds numbers that will be the y- (i.e., “dependent”) variable?  And, which column would be a sensible x- (i.e., “independent”) variable?  Remember:  we use the “independent” variable to try to explain variation in the “dependent” variable.  For example, the probability of developing a disease (dependent variable, y) may depend on the genotype (independent variable, x) that an individual has.
b. Use the function aov() to run a 1-way ANOVA test.
c. Use the anova() function to determine whether there is an overall, significant effect of the independent variable on the dependent variable.
d. If necessary, perform a post-hoc test (Tukey test) to identify and understand any differences that lie in your data.
d) What do you conclude?

The example code from lectures will help you a great deal.  For example, you can use the example code to plot your data.  

We strongly encourage you to:

i) Refer to resources you have been given in BMS2 and BMS3 (e.g., lecture slides, answers from homework).
ii) Talk to the demonstrators.  They are there to help.



NOTE:  the questions and datasets, below, were drawn from the text, “The Analysis of Biological Data” by Whitlock and Schluter.  We highly recommend this text to understand introductory data analysis.

1.  Edelaar and Benkman (2006) wished to know whether the presence of squirrels affected the size of pinecones (mass, in g) produced by lodgepole pine in western North America.  They measured pinecone mass in either “island” or “mainland” populations.  Despite the label, “island” populations were not surrounded by water:  “island” populations of lodegepole pine were patches of lodgepole pine surrounded by other habitat and far away from other lodgepole pine forests.  “Mainland” lodgepole pine populations were sites within a much larger lodgepole pine forest, and always had squirrels present.  Edelaar and Benkman examined two types of “island” populations:  with and without squirrels present.  Hence their study included three types of populations:  islands with squirrels; islands without squirrels, and mainland with squirrels.

 Analyze this dataset to test whether the pinecone size differs between locations with vs. without squirrels.

The data are in the file, “pinecones.csv”.

a) Follow the general workflow, outlined, above, to analyze the data and make a conclusion about this experiment.
b) Why did the authors include the treatment, “mainland.present”?



2. In a field experiment designed to investigate the role of genetic diversity in ecosystems, Reusch at al. (2005) planted eelgrass in plots in a shallow estuary in the Baltic Sea.  Eighteen eelgrass shoots were planted in every plot.  Some plots (randomly chosen) were planted with only one eelgrass genotype, others were planted with three genotypes, and others with six different eelgrass genotypes.  At the end of the experiment, the total number of shoots was counted in each plot.

Analyze these data to test whether the number of shoots in a plot depends on the number of genotypes.

The data are in the file, “eelgrass.csv”

a) Follow the general workflow, outlined, above, to analyze the data.
b) Does the number of genotypes affect the number of shoots that grow in a plot?  If so, describe this effect.



3.  Tsetse flies are vectors of human sleeping sickness and animal trypanosomiasis in Africa.  The tsetse fly species, Glossina palpalis, feeds on the blood of a variety of animals, including humans, and an important question is whether the feeding preferences of individuals can be affected by learning.  To investigate this, Bouyer et al. (2007) provided cohorts of male tsetse flies with a first blood meal of either cows or lizards.  After two days, the flies were offered a second bloodmeal of cows only.  The data in the file tsetselearning.csv indicate the proportion of flies in each cohort that fed from the second bloodmeal (the remaining flies chose not to feed.)

a) Follow the general workflow, outlined, above, to analyze the data.
b) [bookmark: _GoBack]Does the experiment provide evidence that tsetse flies learn from their first bloodmeal?  Explain.
