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Unit 1.10B    The Investigative Question Revisited and Data Collection 
Justify each response using complete sentences and appropriate statistical vocabulary. 

1. A physical therapy clinic wants to know whether a new stretching protocol shortens recovery time after knee 
surgery. Researchers recruit 60 patients recovering from knee surgery. Each patient is randomly assigned to 
follow either the new stretching protocol or the standard protocol. Independently, each patient is also randomly 
assigned to ice the knee for 10 minutes or 20 minutes after each session. The number of days until each patient 
reaches full mobility is recorded. 
 

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

b. Identify the experimental units. 
 
 

c. Identify the explanatory variable(s) and their levels. 
 
 
 

d. List all the treatments in this study. How many are there? 
 
 
 

e. Identify the response variable. 
 
 
 
2. A dental insurance company wants to know whether policyholders who floss daily have fewer cavities filled 
than policyholders who do not floss daily. The company randomly selects 400 policyholders from its current 
member list. Using five years of past claims records and the flossing status that hygienists record at routine 
cleanings, the company determines whether each policyholder flossed daily and counts the number of cavities 
filled during that time. 

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

 
 

b. Is this observational study prospective, retrospective, or a survey? Explain. 
 
 
 

c. Suppose flossers really do have fewer cavities filled, and someone claims flossing prevents cavities. 
Identify a plausible confounding variable and explain how it meets both requirements of a confounding 
variable. 

 
 
 
 

d. To what population can the results of this study be generalized? Justify your answer. 
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Choose the BEST answer. 
 
3. A print shop tests two ink types (standard, quick dry) and three paper weights (light, medium, heavy) on 
smudge resistance. Each print run is randomly assigned one combination of ink type and paper weight. How 
many treatments are in this experiment? 

(A) Three 
(B) Six 
(C) Five 
(D) Two 

 
4. A workplace wellness researcher wants to know whether employees who use standing desks report less back 
pain than employees who do not. The researcher randomly selects 300 current employees, then reviews each 
employee’s ergonomic assessments from company records for the past three years to determine standing desk 
use and back pain reports. Which of the following best describes this study? 

(A) A retrospective observational study, because the units are selected at a point in time and data from the 
past are gathered 
(B) An experiment, because two groups are being compared 
(C) A prospective observational study, because the data are gathered going forward 
(D) A survey, because the data were collected from humans 

 
5. A city park department finds that neighborhoods with more park acreage per resident tend to have lower rates 
of obesity. A researcher proposes that neighborhood median income is a confounding variable. Which of the 
following must be true for income to be a confounding variable in this study? 

(A) Income must cause both park acreage and obesity rates. 
(B) Income must be associated with park acreage but not with obesity rates. 
(C) Income must be a second explanatory variable manipulated by the researcher. 
(D) Income must be associated with both park acreage and obesity rates. 

 
6. A wellness company recruits 500 volunteers from its social media followers and randomly assigns each 
volunteer to a 10-minute or 20-minute daily meditation routine, then measures self-reported stress after four 
weeks. The 20-minute group reports significantly lower stress. Which conclusion is most appropriate? 

(A) Meditation length caused the difference in stress, and this conclusion generalizes to all adults. 
(B) Meditation length caused the difference in stress, but the conclusion applies only to volunteers similar 
to those in the study. 
(C) Meditation length is associated with the difference in stress, and this conclusion generalizes to all social 
media users. 
(D) No conclusion can be drawn, because the sample was not randomly selected from all adults. 

 
7. A market research firm wants to compare two checkout app designs. Employees at the firm are randomly 
assigned to test either Design 1 or Design 2 while shopping, and the time each employee takes to complete 
checkout is recorded. Which of the following correctly identifies the response variable? 

(A) The two app designs 
(B) The employees who participated in the test 
(C) The time to complete checkout 
(D) Whether the employee was randomly assigned 

  



   
 

Answers to 1.10B Corrective Assignment #1 
1a. Experiment. The researchers impose (assign) treatments (stretching protocol and icing time) on the 
patients rather than simply observing existing behavior. 
1b. The 60 patients recovering from knee surgery. 
1c. Two explanatory variables: stretching protocol (levels: new protocol, standard protocol) and icing time 
(levels: 10 minutes, 20 minutes). 
1d. 4 treatments: (new protocol, 10 min), (new protocol, 20 min), (standard protocol, 10 min), (standard 
protocol, 20 min). 
1e. Response variable: number of days until the patient reaches full mobility. 
2a. Observational study. Flossing habit is not assigned by the researchers; it is simply recorded from 
existing records. 
2b. Retrospective. The 400 policyholders are selected at one point in time (today), and data about the past 
five years (flossing status and cavities filled) are gathered. 
2c. Example: frequency of brushing. Brushing frequency may be associated with flossing because people 
who floss daily may also brush more regularly. It may also be associated with the number of cavities filled 
because regular brushing can reduce tooth decay. Thus, brushing frequency provides an alternative 
explanation for the observed relationship between flossing and cavities. 
2d. Because the 400 policyholders were randomly selected from the company’s current member list, the 
results can be generalized to all current policyholders of the company (not to the general public, since only 
current policyholders were sampled). 
3. (B) 6 treatments (2 ink types × 3 paper weights = 6). 
4. (A) A retrospective observational study. Employees are selected now, but the standing desk and back 
pain data come from past company records. 
5. (D) Income must be associated with both park acreage and obesity rates. 
6. (B) Random assignment supports a cause-and-effect conclusion for the participants. Because the 
participants volunteered rather than being randomly selected from a population, the results should be 
generalized only to individuals similar to those who volunteered. 
7. (C) The response variable is the time each employee takes to complete checkout. 
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