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Unit 1.13A Principles of Experimental Design
Choose the BEST answer.

1. The main purpose of a control group is to

(A) eliminate the placebo effect from an experiment

(B) make the sample of experimental units more representative

(C) provide a baseline for comparison, so researchers can determine whether the treatment of interest has an effect
(D) reduce the number of experimental units needed

2. Replication within an experiment means that

(A) more than one experimental unit is assigned to each treatment
(B) the entire experiment is repeated by a different research team
(C) each experimental unit receives every treatment

(D) the response variable is measured more than once for each unit

3. In a study of a new physical therapy technique, patients do not know which technique they are receiving, but the therapists
providing the sessions do. This experiment is

(A) double-blind

(B) not blind

(C) confounded

(D) single-blind

4. Which of the following best defines an extraneous variable?

(A) The variable whose levels are imposed on the experimental units

(B) A variable that is known or believed to affect the response but is not an explanatory variable being studied
(C) The outcome measured on each experimental unit

(D) Any variable that is recorded during the experiment

5. If random assignment is successful, which of the following is expected to be true?

(A) The response variable will have the same distribution in every treatment group

(B) Every extraneous variable will be eliminated from the experiment

(C) The sample will be representative of the population of interest

(D) The distribution of each extraneous variable will be approximately the same in all treatment groups



Justify each response using complete sentences and appropriate statistical vocabulary.

6. A university IT office tests two spam filters, F1 and F2. Two hundred staff members volunteer their email accounts, and
each account is randomly assigned to one of the two filters for one month. The response variable is the number of unwanted
messages reaching the inbox per week.

a. Is this study an experiment or an observational study? Justify your answer.

b. Identify the experimental units, the explanatory variable and its levels, and the response variable.

c. Describe how the IT office could use a random number generator to assign the filters.

d. Explain how replication is present in this study and why it is useful.

7. A fertilizer company tests its new product, GrowMayx, by applying it to all 50 plants in Greenhouse 1 while the 50 plants in
Greenhouse 2 receive the standard fertilizer. After eight weeks, the GrowMax plants have grown more, and the company
claims GrowMax caused the difference.

a. Explain the flaw in this design. Include the idea of confounding in your answer.

b. Redesign the study using a single greenhouse so that it follows the principles of a well-designed experiment.

c. Explain why your redesign permits a cause-and-effect conclusion.
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