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Unit 1.12 Experimental Design 
 
Directions: Work with your group. For every bias you name, you must also state the likely DIRECTION of its effect 
on the estimate. Naming the bias is half the answer; the direction is the other half. 

 
The city of Marlow Springs is considering curbside compost pickup, which would add a $6 monthly fee to utility 
bills. The city wants to estimate the proportion of all residents who support the program. Four data collection 
attempts are made. 

Plan 1: A poll is posted in the city gardening club's online group. Within a week, 2,150 people respond, and 83% 
support the program. 

Plan 2: Workers call randomly selected landline phone numbers on weekdays between 10 a.m. and 2 p.m. 

Plan 3: A survey is mailed to a properly selected SRS of 1,000 residents. Only 88 surveys are returned. 

Plan 4: Interviewers ask a random sample of residents: “Would you support a small monthly fee to keep tons of 
food waste out of our overflowing landfill?” 

(a)  For each plan, identify the most likely source of bias (voluntary response, undercoverage, nonresponse, 
or response bias) and state whether the resulting estimate of support is likely too high or too low. Justify 
each answer. 

 

 

 

(b)  Plans 2 and 3 both end up missing people. Using these two plans, explain the difference between 
undercoverage bias and nonresponse bias. 

 

 

 

(c)  A council member says, “Plan 1 had 2,150 responses. If we wait until it has 25,000 responses, the 
estimate will be trustworthy.” Explain why the council member is wrong, using the definition of bias. 

 

 

(d)  Design a data collection plan for Marlow Springs that addresses the problems in all four plans. Describe 
how you select the sample, how you word the question, and one action you take to reduce nonresponse. 
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1.12 Task Solutions – The Compost Poll Pileup 

AP Statistics 

 
(a) Plan 1: voluntary response bias. The sample consists entirely of volunteers from a gardening group, people 
unusually enthusiastic about compost, so 83% is likely an overestimate of support among all residents. 
(Undercoverage is also present, since residents outside the group cannot respond; either answer is acceptable 
with justification, but the volunteers-with-strong-opinions mechanism should be named.) Plan 2: undercoverage 
bias. Residents without landlines and residents who work weekdays cannot be selected. If younger working 
residents feel differently about a new fee than retirees at home, the estimate will systematically miss their view; 
a defensible direction with justification is acceptable (for example, too high if retirees who garden are 
overrepresented). Plan 3: nonresponse bias. Only 88 of 1,000 selected residents responded, and those who 
respond likely have stronger feelings than those who do not; direction depends on which strong feeling 
dominates, but students should argue one (often opposition to a new fee motivates returns, making support too 
low). Plan 4: response bias from question wording. The phrase “small monthly fee” and “overflowing landfill” 
leads respondents toward yes, so the estimate of support is likely too high. 

(b) Undercoverage means part of the population never had a chance to be selected: in Plan 2, residents without 
landlines or away from home midday could never enter the sample. Nonresponse means individuals were 
selected but did not answer: in Plan 3, all 1,000 residents were properly chosen, and 912 of them failed to 
respond. Undercoverage is a selection problem; nonresponse is an answering problem. 

(c) Bias is a systematic error in the sampling METHOD that makes the statistic consistently larger or smaller than 
the parameter. Increasing the sample size does not change the method. With 25,000 volunteer responses from 
the same gardening group, the estimate is still systematically too high; it is just a more precise wrong answer. 

(d) Model plan: obtain the city's utility billing list (which reaches essentially all households), select an SRS of 
households, and contact each selected household. Use neutral wording, such as “Do you support or oppose the 
proposed curbside compost program, which would add $6 per month to utility bills?” Reduce nonresponse by 
following up with selected households by phone or in person, offering multiple response formats, and keeping 
the survey short. Accept any plan with (1) a random mechanism applied to a list covering the population, (2) 
neutral wording that mentions both the program and the fee, and (3) a concrete follow-up action. 

Teacher note: Direction of bias is the discourse engine here; groups will argue about Plan 3, and that is fine 
as long as each side ties the direction to WHO responds. In part (d), watch for students who fix the wording 
but keep the volunteer sa 


