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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) Canthe 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.



2009 #3

Before beginning a unit on frog anatomy, a seventh-grade biology teacher gives each of the 24 students in the
class a pretest to assess their knowledge of frog anatomy. The teacher wants to compare the effectiveness of an
instructional program in which students physically dissect frogs with the effectiveness of a different program in
which students use computer software that only simulates the dissection of a frog. Afier completing one of the
two programs, students will be given a posttest to assess their knowledge of frog anatomy. The teacher will then
analyze the changes in the test scores (score on postiest minus score on pretest).

{a) Describe a method for assigning the 24 students to two groups of equal size that allows for a statistically
valid comparison of the two instructional programs.

(b) Suppose the teacher decided to allow the students in the class to select which instructional program on frog
anatomy (physical dissection or computer simulation) they prefer to take, and 11 students choose actual
dissection and 13 students choose computer simulation. How might that self-selection process jeopardize a
statistically valid comparison of the changes in the test scores (score on posttest minus score on pretest) for
the two instructional programs? Provide a specific example to support your answer.

20108B #2

In response to nutrition concerns raised last vear about food served in school cafeterias, the Smallville School
District entered into a one-year contract with the Healthv Alternative Meals (HAM) company. Under this
contract, the company plans and prepares meals for 2,500 elementary, middle, and high school students, with a
focus on good nutrition. The school administration would like to survey the students in the district to estimate
the proportion of students who are satisfied with the food under this contract.

Two sampling plans for selecting the students to be surveyed are under consideration by the admimstration. One
plan is to take a simple random sample of students in the district and then survey those students. The other plan
1s to take a stratified random sample of students in the district and then survey those students.

(a) Describe a simple random sampling procedure that the administrators could use to select 200 students from
the 2,500 students in the district.

(b} If a stratified random sampling procedure is used, give one example of an effective variable on which to
stratify in this survey. Explain your reasoning.

(c) Describe one statistical advantage of using a stratified random sample over a simple random sample in the
context of this study.

2002 #2

A manufacturer of boots plans to conduct an experiment to compare a new method of waterproofing to

the current method. The appearance of the boots is not changed by either method. The company recruits
100 volunteers in Seattle, where it rains frequently, to wear the boots as they normally would for 6 months.
At the end of the 6 months, the boots will be returned to the company to be evaluated for water damage.

4 (a) Describe a design for this experiment that uses the 100 volunteers. Include a few sentences on how it
would be implemented.

4 (b) Could your design be double blind? Explain.




2011B #2

People with acrophobia (fear of heights) sometimes enroll in therapy sessions to help them overcome this fear.
Typically, seven or eight therapy sessions are needed before improvement is noticed. A study was conducted to
determine whether the drug D-cycloserine, used in combination with fewer therapy sessions, would help people
with acrophobia overcome this fear.

Each of 27 people who participated in the study received a pill before each of two therapy sessions. Seventeen
of the 27 people were randomly assigned to receive a D-cycloserine pill, and the remaining 10 people received a
placebo. After the two therapy sessions, none of the 27 people received additional pills or therapy. Three months

after the administration of the pills and the two therapy sessions, each of the 27 people was evaluated to see if he
or she had improved.

(a) Was this study an experiment or an observational study? Provide an explanation to support your answer.

{b) When the data were analyzed, the D-cycloserine group showed statistically significantly more improvement
than the placebo group did. Based on this result, would the researchers be justified in concluding that the

D-cycloserine pill and two therapy sessions are as beneficial as eight therapy sessions without the pill?
Justify your answer.

{c) A newspaper article that summarized the results of this study did not explain how it was determined which
people received D-cycloserine and which received the placebo. Suppose the researchers allowed the
therapists to choose which people received D-cycloserine and which received the placebo, and no
randomization was used. Explain why such a method of assignment might lead to an incorrect conclusion.

2013 #2

An administrator at a large university wants to conduct a survey to estimate the proportion of students who

d ﬁﬁﬁgﬂ Eﬂﬁgﬁ , are satisfied with the appearance of the university buildings and grounds. The administrator is considering
L wh three methods of obtaining a sample of 500 students from the 70,000 students at the university.

(a) Because of financial constraints, the first method the administrator is considering consists of taking a
convenience sample to keep the expenses low. A very large number of students will attend the first football
zame of the season, and the first 500 students who enter the football stadium could be used as a sample.
Why might such a sampling method be biased in producing an estimate of the proportion of students who
are satisfied with the appearance of the buildings and grounds?

(b) Because of the large number of students at the university, the second method the administrator is
considering consists of using a computer with a random number generator to select a simple random
sample of 500 students from a list of 70,000 student names. Describe how to implement such a method.

(c) Because stratification can often provide a more precise estimate than a simple random sample, the third
method the administrator is considering consists of selecting a stratified random sample of 500 students. The
university has two campuses with male and female students at each campus. Under what circumstance(s)
would stratification by campus provide a more precise estimate of the proportion of students who are
satisfied with the appearance of the university buildings and grounds than stratification by gender?



