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

1. Which of the following is NOT a required element of a well-designed experiment?

(A) Replication within the experiment

(B) Random selection of experimental units from the population
(C) Comparison of at least two treatment groups

(D) Random assignment of treatments to experimental units

2. In an experiment on joint pain, patients receiving a new supplement reported an average pain decrease of 4.2 points,
patients receiving an identical-looking inactive capsule reported an average decrease of 2.5 points, and patients receiving no
treatment reported an average decrease of 1.0 point. The placebo effect is best estimated as

(A) 4.2 - 2.5=1.7 points

(B) 4.2 - 1.0 = 3.2 points

(C) 2.5+ 1.0 = 3.5 points

(D) 2.5-1.0 = 1.5 points

3. A landscaping company randomly assigns 90 volunteer lawns to one of two aeration schedules. The purpose of the random
assignment is best described as which of the following?

(A) It produces treatment groups that are expected to be similar with respect to extraneous variables such as soil type and
shade

(B) It guarantees that the two groups of lawns are identical

(C) It allows the results to be generalized to all lawns in the region

(D) It removes the need for replication

4. Which of the following scenarios describes a double-blind experiment?

(A) Patients know which treatment they receive, but their physician does not

(B) The statistician analyzing the data does not know which group received which treatment

(C) Neither the patients nor the nurses who administer treatments and record symptoms know which patients receive the
new drug

(D) Patients are not told the purpose of the study

5. A beverage lab compares two bottle designs for keeping drinks cold. Every bottle is filled with the same liquid at the same
starting temperature and stored in the same chamber. These identical conditions are an example of

(A) blinding

(B) direct control of extraneous sources of variation

(C) replication

(D) random assignment



Justify each response using complete sentences and appropriate statistical vocabulary.

6. ShinePro compares two ceramic spray coatings for protecting car paint gloss. Technicians prepare 40 identical painted hood
panels. Each panel is randomly assigned to one of the two coatings. After application, every panel goes through the same 30-
day weathering machine cycle, and gloss is measured with the same meter.

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

b. Identify the experimental units and the response variable.

c. Identify the treatments.

d. Describe how the technicians could use a random number generator to assign the coatings.

e. Identify one example of direct control in this study, and explain its purpose.

f. Explain how replication is present and why it improves the experiment.

7. A clinic tests a new migraine prevention drug against a placebo using 120 volunteer patients, randomly assigning 60
patients to each group. The response variable is the number of migraines during the next three months.

a. Explain the purpose of including the placebo group.

b. Describe how the researchers could make the study double-blind, and explain why doing so protects the results.

c. Explain the purpose of random assignment in this study.
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