
Experimental Design Final Exam 

The final exam is due at the beginning of class on April 27. The final has several requirements that differ 

from the homework. If you fail to follow these directions, you will lose points. Here are the key 

directions, which apply to both problems: 

(1) Clearly state each hypothesis you are testing (there might be more than one per problem). 

(2) Provide a written justification for the final analysis you decided to use. This written justification 

should be at least a few sentences long. Even if you use a less than ideal analysis approach, the 

justification is your chance to convince me that you have a good reason. 

(3) Do NOT provide every R command and every possible figure you produced along the way.  

(4) Do provide key figures supporting your conclusions and showing the data. For each figure, write 

a figure legend similar to what might appear in a journal. These figures should convey the 

answers to the scientific questions. 

(5) Provide the R code for your final model for each analysis (together in a separate section). 

(6) Provide the figures necessary to show the model fits the data adequately. If your ideal model 

still has some problems, be sure to discuss them. 

Problem 1:  

A scientist was interested in the effects of food limitation on male pregnancy in pipefish. The 

experiment involved two treatments: high food and low food. High food meant the males had a surplus 

of food. Low food meant the males were fed less often and normally cleared the food from the tanks (so 

they were somewhat food-limited). Females were also used in the experiment, but they were all given 

surplus food, so all females were from a well-fed population. In addition to the food treatment, the 

experiment involved a mating treatment. In the mating treatment, males were allowed to mate with (1) 

a large female, (2) a small female, or (3) no female. Female size is known to affect embryo survivorship 

during male pregnancy in pipefish.  

Several questions arise from this experiment: 

 (1) Does food limitation affect offspring survivorship in pregnant male pipefish pouches? 

 (2) Does the effect of food limitation differ based on the size of a male’s mate? 

 (3) Does pregnancy status or food limitation affect growth in male pipefish?  

Download the dataset for Problem 1 from the website and test these hypotheses. Be sure to follow the 

guidelines mentioned above. 

 

 

 



Problem 2:  

A recent study evaluated the effects of island biogeography on the number of fish species (from the fish 

family that includes guppies) on islands in the Caribbean. Here’s a map: 

 

The scientists compiled a dataset including the total number of species, the number of native and 

endemic species, and the number of introduced species per island. The authors wondered if various 

ecological factors, such as the size of the island and distance from the mainland, affected the number of 

species. They also wanted to know if population size or “economic isolation” had an effect. Test the 

hypotheses that these various factors influence the total number of species, number of native and 

endemic species, and number of introduced species on islands in the Caribbean. The dataset can be 

found on the course website. 

 


