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4.2: Designing Studies Practice Examples
Problem 1: Does Caffeine Affect Pulse Rate? [Page 236]

Many students regularly consume caffeine to help them stay alert. Thus, it seems plausible that taking
caffeine might increase an individual’s pulse rate. Is this true? One way to investigate this is to have
volunteers measure their pulse rates, drink some cola with caffeine, measure their pulses again after 10
minutes and calculate the increase in pulse rate. Unfortunately, even if every student’s pulse rate went
up, we couldn’t attribute the increase to caffeine. Perhaps the excitement of being in an experiment
made their pulse rates increase. Perhaps it was the sugar in the cola and not the caffeine. Perhaps their
teacher told them a funny joke during the 10 minute waiting period and made everyone laugh! In other
words, there are many variables that are potentially confounded with caffeine.

> Explain how to use all 3 principles of experimental design in the caffeine experiment.

Solution:
"\" e Control:

o Control Experimental Units .
v’ Also, the subjects in each group should receive exactly the same amount of cola

S served at the same temperature.
6 eeQ‘%’” o Control Factors/Treatments
ant v There should be a control group that receives non-cafteinated cola.
L v Also, each type of cola should look and taste exactly the same and have the same
amount of sugar.
v Subjects should drink the cola at the same rate and wait the same amount of time
before measuring their pulse rates.
o Control Environment
v' The environment should be the same for the entire experiment
o Purpose of Control EXTRANEW S
v’ If all of these kaskisg variables are controlled, they will not be confounded with
caffeine or be an additional source of variability in pulse rates.

e Randomization: TR0 3
v' Subjects should be randomly assigned to one of the two tr}er{ents.
v' This should roughly balance out the effects of the harkmig variables we cannot control,
such as body size, caffeine tolerance, and the amount of food recently eaten.

e Replication:
v We want to use as many subjects as possible to help make the treatment groups as

equivalent as possible.
v" This will give us a better chance to see the effects of cafteine, if there are any.
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Problem 2: Dueling Diets [Page 239]
A health organization wants to know if a low-carb or low-fat diet is more effective for long-term

weight loss. The organization decides to conduct an experiment to compare these two diet plans with a
control group that is only provided with brochure about healthy eating. Ninety volunteers agree to
participate in the study for one year.

» Outline a completely randomized design for this experiment. Write a few sentences
describing how you would implement your design.

Solution:

A
Here is a basic outline: Trectments R e yporse VAzingLe

Group 1 (30 subjects) > Trt 1 (low-carb)~_,
Vok, andom Assignment 4 Group 2 (30 subjects) > Trt 2 (low-fat) ___, compare weight loss
Nte, Group 3 (30 subjects) > Trt 3 (control) v °

To implement the design:

1. The Hat Method:
v" Use 90 equally sized slips of paper.

\ v'Label 30 of the slips “17, 30 of the slips “2” and 30 of the slips “3”.
N P
§ p<\«° v' The m a hat and have each subject draw a number without looking.

?‘ o— ¥ The number that each subject chooses will be the group he or she is assigned to.
V\DO%V # At the end of the year, the amount of weight loss will be recorded for each subject
( ?o etr and the mean weight loss will be compared for the three treatments.

2. The Technology Method:

Assign each volunteer a number from 1 to 90.

Use the random number function on the calculator that does not repeat numbers.
Assign the first 30 numbers to Treatment 1.

Assign the next 30 numbers to Treatment 2.

Assign the remaining 30 numbers to Treatment 3.

At the end of the year, the amount of weight loss will be recorded for each subject
and the mean weight loss will be compared for the three treatments.
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Problem 3: Better Texting? [Page 248]

A cell phone company is considering two different keyboard designs (A and B) for its new line of cell
phones. Researchers would like to conduct an experiment using subjects who are frequent texters and
subjects who are not frequent texters. The subjects will be asked to text several different messages in 5
minutes. The response variable will be the number of correctly typed words.
Problem:
a) Explain why a randomized block design might be preferable to a completely randomized
design for this experiment.

(a) Solution:
v Because the subjects include people of varying texting abilities, a completely randomized
design would lead to lots of variability in the response variable.

v However, in a randomized block design, the experienced texters would be compared to
each other and the novice texters would be compared to each other. This will make it easier
to see a difference in the response variable if there is one.

b) Outline a randomized block experiment using 100 frequent texters and 200 novice testers.
(b) Solution: Here is an outline of this experiment.

v To randomly assign the experienced subjects to the two groups, put 50 slips of paper
labeled “A” in a hat and 50 slips of paper labeled “B™ in a hat.

v' Mix up the papers and have each subject select one to determine which design he or she
will use.

v Follow a similar process for the 200 novice texters.

v After the experiment compare the mean number of words correct for the two different

designs within each block. 6
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