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2000#5 

High cholesterol level in people can be reduced by exercise or by drug treatment.  A pharmaceutical 

company has developed a new cholesterol-reducing drug.  Researchers would like to compare its 

effects to the effects of the cholesterol-reducing drug that is currently available on the market.  Volunteers who have a 

history of high cholesterol and who are currently not on medication will be recruited to participate in the study. 

a) Explain how you would carry out a completely randomized experiment for the study. 

b) Describe an experimental design that would improve the design in (a) by incorporating blocking. 

c) Can the experimental design in (b) be carried out in a double blind manner?  Explain. 

 

2002B #3 

A preliminary study conducted at a medical center in St. Louis has shown that treatment with small, low-

intensity magnets reduces the self-reported level of pain in polio patients.  During each session, a patient 

rested on an examining table in the doctor’s office while the magnets, embedded in soft pads, were strapped to the 

body at the site of pain.  Sessions continued for several weeks, after which pain reduction was measured. 

A new study is being designed to investigate whether magnets also reduce pain in patients suffering from herniated 

disks in the lower back.  One hundred male patients are available for the new study. 

a) Describe an appropriate design for the new study.  Your discussion should briefly address treatments used, 

methods of treatment assignment, and what variables would be measured.  Do not describe how the data 

would be analyzed. 

b) Would you modify the design above if, instead of 100 male patients, there were 50 male and 50 female patients 

available for the study?  If so, how would you modify your design?  If not, why not? 

2006 #5 

When a tractor pulls a plow through an agricultural field, the energy needed to pull that plow is 

called the draft.  The draft is affected by environmental conditions such as soil type, terrain, and 

moisture. 

a study was conducted to determine whether a newly developed hitch would be able to reduce 

draft compared to the standard hits.  (A hitch is used to connect the plow to the tractor.)  Two large plots of land were 

used in this study.  It was randomly determined which plot was to be plowed using the standard hitch.  As the tractor 

plowed that plot, a measurement device on the tractor automatically recorded the draft at 25 randomly selected points 

in the plot. 

After the plot was plowed, the hitch was changed from the standard one to the new one, a process that takes a 

substantial amount of time.  Then the second plot was plowed using the new hitch.  Twenty-five measurements of draft 

were also recorded at randomly selected points in this plot. 

a) What was the response variable in this study? 

Identify the treatments. 

What were the experimental units? 

b) Given that the goal of the study is to determine whether a newly developed hitch reduces draft compared to the 

standard hitch, was randomization used properly in this study?  Justify your answer. 

c) Given that the goal of the study is to determine whether a newly developed hitch reduces draft compared to the 

standard hitch, was replication used properly in this study?  Justify your answer. 

d) Plot of land is a confounding variable in this experiment.  Explain why. 
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