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Example: Conserving Energy

Many utility companies have infroduced programs to encourage energy conservation among their
customers. An electric company considers placing smaill digital displays in households to show current
electricity use and what the cost would be if this use continued for a month. Will the displays reduce
electricity use? One cheaper approach is to give customers a chart and information about

monitoring their electricity use from their outside meter. Would this method work almost as well2 The
company decided to conduct an experiment to compare these two approaches (display, chart)

with a group of customers who receive information about energy consumption but no help in ‘
monitoring electricity use. 6 notWing

Describe a completely randomized design involving 60 single-family \rssi nces in the same city
whose owners are willing to participate in such an experiment. Wrere a few sentences explaining
how you would implement your design. Include a picture (or flow chart) of your design. Then explain
how the four principles of experimental design were implemented.
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Music students often don't evaluate their own performances accurately. Can small-group discussions
help? The subjects were 29 students preparing for the end-of-semester performance that is an
important part of their grade. The 15 students in one group each videotaped a practice
performance, evaluated it themselves, and then discussed the tape with a small group of other
students. The remaining 14 students watched and evaluated their final performance ress
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1. Descrlbe a completely randomized design for this experiment. Write a few sentences
describing how you would implement your design. \ Wo¥ 10 Lompqr-e, e
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Example: Curing Baldness and Soothing Pain

Want to help balding men keep their haire Give them a placebo. One study found that 42% of
balding men maintained or increased the amount of hair on their heads when they took a placebo.
In another study, researchers zapped the wrists of 24 test subjects with a painful jolt of electricity. Then
they rubbed a cream with no active medicine on the subjects’ wrists and told them that the cream
should help soothe the pain. When researchers shocked them agdain, 8 subjects said they
experienced significantly less pain.

When the ailment is vague and psychological, like depression, some experts think that the placebo
effect accounts for about three-quarters of the effect of the most widely used drug. Others disagree
(argument for depression: actual chemical imbalance so a placebo won't help). In any case,
“placebos work" is a good place to start when you think about planning medical experiments.



Cautions About Experimentation

¢ Need to freat all the experimental units identically in every way except for the freatments
being compared
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¢ Helps limit response bias W human SUpecAs '

Example: You are testing a new painkiller. You have 90 volunteers in which 30 try new meds, 30 are
on old meds, and 30 are on a placebo. Volunteers don't know which ones they are taking nor do the
doctors recording the patients report of pain level. This is so the doctors recording the results do not
influence the volunteer responses or take biased notes. Also the volunteers don't imagine that they
have less pain just because they know they have the new meds.
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e The most serious potential weakness of any experiment
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Block Design
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e Allows us to draw separate conclusions about each block
o Allows us to do the same experiment to different blocks at the same time

¢ More precise overall conclusions because systematic difference can be removed when we
study the overall effects

e Allows us fo eliminate some hidden variables before the experiment begins



Example:

We want to determine if medication helps eliminate fleas on animals. We are given three treatments
(med A, med B, plocebo) and 180 pets (90 canines and 90 felines). How would we create this
experiment to limit the number of lurking variables that might affect our outcome?
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Example:

Women and men respond differently to advertising. Researchers would like to design angl experiment
‘o compare the effectiveness of their advertisements for the same product. ?) o\ds

a) Explain why a randomized block design might be preferable to a corﬁpfefely randomized
design for this experiment.
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b) Outline a randomized block design using 300 volunteers (180 men and 120 women) as
subjects. Describe how you would carry out the random assignment required by your design.
(Hint: drawing a diagram will help your description of the randomized block design.)
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Maiched Pairs Design

Molched Pairs Design: 0. COMMON form o b\OULiY\A U)YY\‘)U\Y\T\%
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Two types of Maiched Pair Designs

R Treatment 1 You could have as many subjects

doing the same experiment. (sample size
can be more than 1). The randomization
comes in when you can randomly choose
which subject gets which treatment first

Treatment 2 Gne  Supetr gRXS o Trearvants
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Example: We want to determine which type of rubber tires last the longest. You have 50 volunteers.
For each volunteer they will use one of the treatments for 30 days and the other treatment for 30
days. You randomly choose which treatment will be used first for EACH subject.

Treatment 2

You can have as many pairs of subjects you want
as long as the subjects' characteristics were all the
same. The randomization comes in when you
select which subject gets what freatment for EACH

pair
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Example: You are comparing two different fertilizers and which one works best. You go to the forest
and pick out 50 plots of land. You then pair those plots together based on similar characteristics
([same sun, on a hill, etc.). Then you randomly choose for each pair, which plot will get treatment 1
and which will get treatment 2.



Example:

A psychologist wants to know if the difficulty of a task influences our estimate of how long we spend
vorking at it. She designs two sets of mazes that subjects can work through on a computer. One set
nas easy mazes and the other has difficult mazes. Subjects work until told fo stop (after é minutes, but
subjects do not know this). They are then asked to estimate how long they worked. The psychologist
has 30 students available to serve as subjects.

a) Describe an experiment using a completely randomized design to learn the effect of difficulty
on estimated time.
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) Describe arandomized block design experimental design using the same 30 subjects.
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c) Describe a matched pairs experimental design using the same 30 subjects.
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d) Which design would be more likely to detect a difference in the effects of the treatments?
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