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Would you fall for the placebo effect? Watch this video, then complete the rest of the questions.

1. Why do you think the people in the video got stronger?
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Suppose the designer of the experiment wants to use a beverage to test the affect that caffeine can
have on heart rate. Here is an initial plan:

1. measure initial pulse rate
2. give each student some caffeine (Coca-Cola) and wait for s specified time.
3. measure final pulse rate

2. What are some problems with this plan? What other variables that will be sources of
variability in pulse rates?
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3. Go back up to your list in #2 and propose a solution to each problem. Discuss in your group.

4. Design an experiment to test the effect that caffeine has on heart rate.

Diagram:
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Big Ideas of: Designing Experiments
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Check Your Understanding:

1. Growing the best corn (Control groups)/
A group of AP® Biology students randomly assigned 100 corn seeds to be
planted either at a depth of 1.5 inches or a depth of 3 inches. Explain why it
was not necessary to include a control group of seeds that were not planted in

soil.
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A group of AP® Biology students randomly assigned 100 corn seeds to be
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soil.

The purpose of a control group is to provide a baseline so that the

results of a freatment can be compared. In this experiment, there is

" | 3
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no need tor a contr ol _’ 0 '_I.:J because the two treatments can be
compared. The AP® Biology students are interested in knowing which
treatment is more effective when compared to the other treatment.

2. Many utility companies (including EWEB in Eugene) have introduced
programs to encourage energy conservation among their customers. An
electric company considers placing small 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 well?

The company decides to conduct an experiment using 60 households 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.

a. Explain why it was important to have a control group that didn’t get
the display or the chart.
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b. Describe how to randomly assign the treatments to the 60
households.
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c. What is the purpose of randomly assigning treatments in this context?
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d. Create an outline, or diagram, showing a completely randomized
design for the experiment.
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3. The first double-blind experiment_(Blinding and the placebo effect)
W. H. R. Rivers is credited with creating the first double-blind experiment in
1907. Rivers was interested in finding out if caffeine has an effect on work
output. He quickly discovered the psychological effect on subjects who knew
they were receiving a treatment. This led him to create a placebo for each
experiment, which looked and tasted just like the caffeine treatment.

Rivers would have a friend prepare the caffeine drinks and the placebo drinks
and would then give the drinks to the subjects. A double-blind experiment
would mean that neither the subjects nor the researcher (Rivers) knew which
subjects were given the caffeine drink and which subjects were given the
placebo drink.

Why was it important for this particular experiment to be
double-blind?

Why was it important for this particular experiment to be
double-blind?

If subjects knew they were drinking caffeine, Rivers wouldn’t be able to
determine whether any improvement in work output was due to the
caffeine or to the subjects’ expectation of working harder (the placebo

effect).

If Rivers knew which subjects received which treatments, he might have
treated one group of subjects differently from the other group. This would
make it difficult to know if the caffeine was the cause of any improvement
in work output.
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4. Is it better to learn geometry online or in a class? (How random assignment
works)
Do students learn geometry better from an online course or in class with a
teacher? To find out, a large high school set up an experiment with 500 student
volunteers. The school randomly assigned half the students to take the
geometry course online, watching videos to inform their learning. The other
half took a more traditional course with lectures by a teacher. Describe how
you would randomly assign 500 students to each of the two treatments:

(@ Using 500 identical slips of paper
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(b) Using technology

(c) Using Table D
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