AP STATS

Name: Date: Corrective Assignment 1

Unit 1.13B Experimental Design

Justify each response using complete sentences and appropriate statistical vocabulary.

1. A school district wants to compare two reading intervention programs, Program 1 and Program 2, for
improving reading fluency. Because grade level strongly affects fluency, the district first groups students by
grade, 3rd, 4th, or 5th, and within each grade group, randomly assigns students to Program 1 or Program 2. Each
student's fluency score improvement after 8 weeks is recorded.

a. What type of experimental design is used in this study? Justify your answer.

b. Identify the blocking variable in this study.

c. ldentify the treatments in this study.

d. Explain why grade level is not considered a treatment, even though it is used to organize the study.

e. ldentify the response variable.

2. A skincare company wants to compare hydration levels produced by two moisturizer formulas, Formula A and
Formula B. Thirty volunteers are recruited. Each volunteer applies Formula A to one side of their face and
Formula B to the other side, with the side receiving each formula randomly determined for each volunteer, and a
hydration meter measures both sides after two weeks.

a. Is this a matched pairs design? Justify your answer.

b. What is being matched, or paired, in this design?

c. Explain why the side of the face receiving each formula should be randomly determined.

d. Explain one advantage this matched pairs design has over recruiting 60 different volunteers and
randomly assigning 30 to use only Formula A and 30 to use only Formula B.



3. A pharmaceutical company tests a new pain reliever against a placebo using 200 volunteers who are
randomly assigned to a treatment with no other grouping. What type of design is this?

(A) A completely randomized design
(B) A matched pairs design

(C) A randomized block design

(D) A stratified random sample

4. In a study comparing two employee training methods, researchers group employees by years of
experience, new hire, 1 to 3 years, or 4 or more years, before randomly assigning a training method
within each group. Which variable is the blocking variable?

(A) Employees
(B) Years of experience
(C) Training method

(D) Job performance scores

5. A nutrition researcher matches each of 30 sibling pairs by age and randomly assigns one sibling in
each pair to a high-fiber diet and the other to a low-fiber diet. This is best described as

(A) an observational study
(B) a completely randomized design
(C) a stratified random sample

(D) a matched pairs design

6. A survey company divides a list of registered voters into urban, suburban, and rural strata and selects
a simple random sample from each stratum. Is this an example of blocking?

(A) No, because blocking applies to random assignment of treatments in an experiment, and no
treatments are being assigned here

(B) Yes, because voters were grouped before selection
(C) Yes, because it reduces bias

(D) No, because voters were randomly selected

7. A dermatology study randomly assigns half of 40 participants to a new acne treatment and the other
half to a standard treatment, with no other grouping variable considered. A student claims this must be
a randomized block design because there are two treatment groups. What is the flaw in the student's
reasoning?

(A) There need to be at least three treatment groups for blocking to occur
(B) All experiments with two treatments are matched pairs designs

(C) A design is only blocked if units are first grouped by an extraneous variable before
treatments are randomly assigned within each group

(D) Randomized block designs require equal group sizes



Answers to 1.13B Corrective Assignment #1

1a. Randomized block design. Students are first grouped by grade level, an extraneous variable, and Program 1 or Program 2
is randomly assigned only within each grade group.

1b. Grade level.
1c. Program 1 and Program 2.

1d. Grade level is an existing student characteristic used to group students before assignment; it is not something the district
assigns to students the way it assigns a reading program.

1e. Fluency score improvement after 8 weeks.

2a. Yes. Each volunteer, the experimental unit, receives both treatments, Formula A and Formula B, rather than being
assigned to just one.

2b. Each volunteer's two sides of the face, and by extension the volunteer, are paired. Using the same person for both
treatments controls for person-to-person differences in skin type and baseline hydration.

2c. Randomizing which side receives each formula prevents a systematic difference, such as one side of the face naturally
retaining more moisture, from being confounded with the comparison of formulas.

2d. Because each volunteer acts as their own comparison, volunteer-to-volunteer variability in skin type is removed from the
comparison, typically allowing a more precise comparison with fewer participants than an independent groups design.

3. (A) A completely randomized design.
4. (B) Years of experience.
5. (D) a matched pairs design.

6. (A) No, because blocking applies to random assignment of treatments in an experiment, and no treatments are being
assigned here.

7. (C) A design is only blocked if units are first grouped by an extraneous variable before treatments are randomly assigned
within each group.




