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AP Stats POW #1 

 

Answer each question as thoroughly as possible. 

1. Researchers are studying a new shampoo formula plan to compare the condition of hair for 

people who use the new formula with the condition of hair for people who use the current 

formula.  Twelve volunteers are available to participate in this study.  Information on these 

volunteers (numbered 1 through 12) is shown in the table below. 

Volunteer Gender Age 

1 Male 21 

2 Female 20 

3 Male 47 

4 Female 60 

5 Female 62 

6 Male 61 

7 Male 58 

8 Female 44 

9 Male 44 

10 Female 24 

11 Male 23 

12 Female 46 

a. These researchers want to conduct an experiment involving the two formulas (new and 

current) of shampoo.  They believe that the condition of hair changes with age but not 

with gender.  Because researchers want the size of the blocks in an experiment to be 

equal to the number of treatments, they will use blocks of size 2 in their experiment.  

Identify the volunteers (by numbers) that would be included in each of the six blocks 

and give the criteria you used to form the blocks. 

 

 

b. Other researchers believe that hair condition differs with both age and gender.  These 

researchers will also use blocks of size 2 in their experiment.  Identify the volunteers 

(by number) that would be included in each of the six blocks and give the criteria you 

used to form the blocks. 

 

 

c. The researchers in part (b) decide to select three of the six blocks to receive the new 

formula and to give the other three blocks the current formula.  Is this an appropriate 

way to assign treatments?  If so, describe a method for selecting the three blocks to 

receive the new formula.  If not, describe an appropriate method for assigning 

treatments. 

  



2. A biologist in interested in studying the effect of growth-enhancing nutrients and different 

salinity (salt) levels in water on the growth of shrimp.  The biologist has ordered a large 

shipment of young tiger shrimps from a supply house for use in the study.  The experiment 

is to be conducted in a laboratory where 10 tiger shrimps are placed randomly into each of 

12 similar tanks in a controlled environment.  The biologist is planning to use 3 different 

growth-enhancing nutrients (A, B, and C) and two different salinity levels (low and high). 

a. List the treatments that the biologist plans to use in this experiment. 

 

b. Using the treatments listed in part (a), describe a completely randomized design that 

will allow the biologist to compare the shrimps’ growth after 3 weeks. 

 

 

 

c. Give one statistical advantage to having only tiger shrimps in the experiment.  Explain 

why this is an advantage. 

 

 

d. Give one statistical disadvantage to having only tiger shrimps in the experiment.  Explain 

why this is a disadvantage. 

 

3. A new type of fish food has become available for salmon raised on fish farms.  Your task is 

to design an experiment to compare the weight gain of salmon raised over a six-month 

period on the new and the old types of food.  The salmon you will use this experiment have 

already been randomly placed in eight large tanks in a room that has a considerable 

temperature gradient.  Specifically, tanks on the north side of the room tend to be much 

colder than those on the south side.  The arrangement of tanks is shown on the diagram 

below. 

 
Describe a design for this experiment that takes account of the temperature gradient. 

 

 


