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Question 5 
 

Overview 
 
The primary goals of this question were to evaluate a student’s ability to: (1) identify the treatments in a 
biological experiment; (2) present a completely randomized design to address the research question of interest; (3) 
describe the benefit of limiting sources of variability; and (4) describe the limitations to the scope of inference for 
the biologist. 
 
Sample: 5A 
Score: 4 
 
In part (a) a table is used to clearly present all six treatments. The treatment numbers used in part (a) are referred to in 
part (b) when a die is rolled to assign treatments to tanks randomly. The process of the random assignment is clearly 
described, and care has been taken to ensure that exactly two tanks are assigned to each treatment. In part (c) the 
essay states that by using only tiger shrimp, the variability among shrimp is less than would be present if all shrimp 
were included in the study. The advantage of reduced variation is nicely given as “allowing us to determine more 
clearly the effectiveness of each treatment.” The disadvantage of having only tiger shrimp and why it is a 
disadvantage is succinctly stated in part (d):  “we may not generalize the results of our study to any other types of 
shrimp, as they could respond differently to the treatments.” Strong communication is present in each part. This essay 
earned a score of 4. 
 
Sample: 5B 
Score: 3 
 
Ordered pairs are used in part (a) to present the six treatment combinations for this experiment. In part (b) treatments 
are randomly assigned to tanks using a die. The student explicitly states that “he should roll again until he rolls a 
number of a treatment which has not already been assigned twice,” ensuring that each treatment is assigned to 
exactly two tanks. Although the response variable is not specifically stated as being the change in “size/weight” 
during the three weeks of the study, it is clearly indicated that measurements are to be made both at the study’s 
beginning and end. In part (c) a reduction in variability is clearly presented as the advantage of having only tiger 
shrimp. The “smaller standard error” is a restatement of this reduced variation. The student does not discuss why the 
smaller variability is an advantage. In part (d) the disadvantage of a limited scope of inference is identified by noting 
the inability to generalize the study’s conclusions to all types of shrimp. The fact that different species of shrimp may 
respond differently to the treatments is not given. This essay earned a score of 3. 
 
Sample: 5C 
Score: 2 
 
The treatment combinations are listed in part (a). The shrimp are randomly assigned to tanks in part (b), and this 
was considered to be extraneous information. Treatments are not randomly assigned to tanks, and this random 
assignment of treatments to experimental units (tanks) is the critical randomization for this study. Although the 
student begins to describe the advantage of reduced variability in part (c), this is said to “decrease the effect of 
lurking variables.” The use of lurking variable in this context is an inappropriate use of statistical terminology. 
“More precise conclusions” is not a sufficient explanation of why there is an advantage to using only tiger shrimp. 
In part (d) the student succinctly describes a limited scope of inference when using only tiger shrimp and explains 
that it is a disadvantage because “different kinds of shrimp may be effected [sic] differently.” This essay earned a 
score of 2. 
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