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Completely Randomized
Design
(pages 255-256)
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1. Comparison
2. Random Assignment
3. Control

4. Replication
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In a completely randomized design, the experimental units are assigned
to the treatments completely by chance.

Compare
response
variable

-7

Practice describing random assignment process
using different methods

® Slips of paper
*® Random number generator
e Table of random digits
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Preventing confounding:

If one treatment group was given
regular Coke (which has sugar)
and the other treatment group No Caféine
was given caffeine free Diet Coke

Caffeine

Treatment
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(which has no sugar), then sugar 4
and caffeine would be
confounded.

Solution: keep sugar constant.
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Reducing variability in the response variable:
If we let subjects in both groups
drink any amount of soda they
want, the changes in pulse rates
will be more variable than if we

Caffeine

Treatment

No Caffeine

made sure each subject drank the § 4

same amount of soda.

Less ability to see difference in Caffeine

effect.

Treatment
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Designing Experiments: Random

Assignment, Control and Replicatior
(pages 251-)
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We can’t say that any difference in average response
between treatment groups must be caused by the
treatments because there would likely be some difference
just because the random assignment is unlikely to produce
two groups that are exactly equivalent.
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Describe a completely randomized
design for an experiment.
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The Physician’s Health Study .

Does regularly taking aspirin help protect people against heart attacks? The Physicians’
Health Study was a medical experiment that helped answer this question. In fact, the
Physicians’ Health Study looked at the effects of two drugs: aspirin and beta-carotene.
Researchers wondered if beta-carotene would help prevent some forms of cancer. The
subjects in this experiment were 21,996 male physicians. There were two explanatory
variables (factors), each having two levels: aspirin (yes or no) and beta-carotene (yes or no).
Combinations of the levels of these factors form the four treatments shown in the diagram.
One-fourth of the subjects were assigned at random to each of these treatments.

Factor 2: Beta-carotene
Yes No

o=

Aspirin  Beta-carotene Aspirin Placebo

Ja g o

Placebo Beta-carotene Placebo Placebo

Factor 1:
Aspirin

On odd-numbered days, the subjects took either a tablet
that contained aspirin or a placebo that looked and
tasted like the aspirin but had no active ingredient. On
even-numbered days, they took either a capsule
containing beta-carotene or a placebo. There were
several response variables—the study looked for heart
attacks, several kinds of cancer, and other medical
outcomes. After several years, 239 of the placebo group
but only 139 of the aspirin group had suffered heart
attacks. This difference is large enough to give good
evidence that taking aspirin does reduce heart attacks. It
did not appear, however, that beta-carotene had any
effect on preventing cancer.
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a) Explain how this experiment used comparison.

b) Explain the purpose of randomly assigning the physicians to the four
treatments.

c¢) Name two variables that were controlled in this experiment and why it was
beneficial to control these variables.

d) Explain how this experiment used replication. What was the purpose of
replication in this context?
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The Hawthorne Effect

A Harvard researcher was once conducting some experiments at
Western Electric’s Hawthorne Works to see if certain changes in
conditions would improve worker productivity. In one part of the
study, a group of workers was provided additional lighting and was
compared to a group with no additional lighting. The group with

additional lighting showed significant improvements in worker
productivity.
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(a) Explain why it isn’t reasonable to conclude that the
additional lighting is effective for increasing worker
productivity based on this study.

(a) Explain why it isn’t reasonable to conclude that the
additional lighting is effective for increasing worker
productivity based on this study.
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(b) To test the effectiveness of the additional lighting, you recruit
20 similar companies that have agreed to have employees
participate in an experiment. Write a few sentences describing a
completely randomized design for this experiment.

(b) To test the effectiveness of the additional lighting, you recruit
20 similar companies that have agreed to have employees
participate in an experiment. Write a few sentences describing a
completely randomized design for this experiment.
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Response Bias Project

A project where you will try to create
response bias.

Would your decision to eat a
delicious hamburger change
if you knew the nutrition
information?
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Would you admit to texting and driving in a
personal interview...or if a survey was
anonymous?
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Our question was: Do characteristics of the
surveyor increase the effect of response bias?
We will ask boys at our school an emotional
qguestion, and see if they tend to respond
differently ifithe question is asked guy to guy
versus guy to girl. Considering Tommy is &
large, masculine guy, and Hannah is a
feminine, expressive girl, we thought that the
way we look and act would be effective in
creating a response bias. Since women are
generally more sensitive, men tend tolbe more
emotionally expressive with them. Therefore, if
a girl asks a boy a sensitive question, rather
than a boy asking a boy, he will be more likely
10 answer truthfully, or just tell the girl what he
thinks she wants to hear.

Haanah Ask

Toenmy Ask

n kel
Who  ath

Hannah Ask ITommy Ask

Yes

No

20 4
1 2%

To collect our data, one of us stood at the lower
parking lot entrance and the other stood at the
upper parking lot entrance and asked every
fourth male that entered. Once we both
surveyed 15 boys, we switched parking lots and
repeated the process, accumulating a sample
size of 60 teenage, CDO males. Hannah
greeted the boys with a friendly smile and
asked the question in a sweet and sensitive
tone. Tommy approached the guys in a serious
and straight forward manner, and he asked the
question in a tough sounding tone.

After we collected and analyzed all of our date,
we found that when Tommy asked, only 4 out
of the 30 guys say yes to crying in a movie.
When Hannah was the surveyor, 20 out of the
30 guys said yes. This leads us to the
lusion that the istics of the
surveyor do have an effect on the people being
asked the question and increase response bias.
Based on the study design, we can infer that
boys are more open with their emotions when
speaking with girls versus when they are
speaking with boys. Some limitations of our
design is that the population we surveyed was
all boys from our school, therefore they had a
high chance of Knowing either Tommy or
Hannah and were all in the same age group.
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