BIOL 455: Biometry
Class Activity 9/28/21

1) Considering the following three data sets:

Data set 1: The biomass of pepper plants as a function of soil salinity.

Data set 2: The frequency of asthma attacks in adults or children in houses with or without cats as pets.

Data set 3: The stem diameter of pine trees that were either killed by bark beetles or survived attack. 


a) Which data set would be analyzed using a chi-square test? What is the null hypothesis of this test?





b) Which data set would be analyzed using a t-test? What is the alternative hypothesis of this test?





c) Which data set would be visualized using a scatterplot? Which factor is the dependent and which is the independent variable?













2) You find yourself studying poison dart frogs in Brazil (awesome!). You are the first person known to be studying one particular species of dart frog. You know that some dart frogs gain their poison by eating ants and redistributing chemicals from the ants to their skin. You want to know if this is the case with the frog species in question. 

In an experiment, you reared 15 frogs in aquarium with ants as food, 12 frogs in aquariums without ants as food, and kept another 18 frogs in large enclosure in the wild where they have access to their typical diet. 

After 1 month, you sampled each frog’s skin and tested whether the secretion contained “high” vs. “low” quantities of pumiliotoxins. You found the following numbers to be “high” in toxins: 11 in the aquarium with ants, 4 in the aquarium without ants, and 16 in the wild enclosure. Use this information from above to label the rows and columns and fill the cells in the blank contingency table below with observed frequencies. 


	
	
	

	
	
	



a) What is the null hypothesis for the chi-square test you plan to perform?



b) Use R to complete a chi-square test and to calculate standardized residuals to aid in interpreting your results. Add the values for the standardized residuals to your table below the frequency values. Which cells have standardized residuals that suggest the observed and expected frequencies significantly differ from each other?


c) Report the value of the chi-square statistic, the d.f., and the P-value for the traditional chi-square. State whether you will reject the null hypothesis and why you made this choice.



