AP STATS 1.12

Name: Date: Class Activity

Unit 1.12 Experimental Design

INTERNAL MEMO — Big Splash Water Park

From: Marketing To: Consulting Team Re: Season Pass Survey Disaster

Last month we ran our annual guest survey. We pushed a notification to everyone who has our mobile app: “Tap to
tell us how AWESOME your Big Splash summer was!” We got 4,100 responses in a week, our best turnout ever.

Question 3 asked: “Guests rave about our brand new Typhoon Tower slide. How excited are you for next season?”
Nearly everyone picked Very Excited.

Question 7 asked: “How many days did you visit Big Splash this summer?” The average answer was 11.2 days, but
our gate scans show pass holders averaged 6.8 days.

Question 9 asked: “Would you support a modest price adjustment to keep Big Splash magical, or would you prefer to
see beloved attractions close?” 91% supported the price adjustment.

We also mailed a paper version to a random sample of 900 guests from our ticketing database. Only 47 came back,
mostly from guests demanding refunds.

The board says our numbers are “too good to be true.” Please advise.

Audit Sheet. For each problem you find: (i) quote or point to the evidence in the memo, (ii) name the source of
bias, (iii) state the likely direction of the effect on the estimate, with a one-sentence mechanism.

Makeover. Rebuild the survey: describe the sampling frame and random method, rewrite Questions 3, 7, and 9
with neutral wording (for Question 7, propose a better data source entirely), and give one concrete plan to
reduce nonresponse.

Pitch checklist (audience): named a complete population list? random selection method described fully? wording
neutral on both sides? self-report replaced or checked where possible? nonresponse followup concrete?
direction of each original bias explained?
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TEACHER INSTRUCTIONS

Overview: Groups receive an internal memo from Big Splash Water Park describing a satisfaction and pricing survey
that is a masterpiece of bias: five distinct problems are embedded in how the sample is obtained, who answers, and
how questions are worded. Groups audit the survey, name each source of bias with its likely direction, then rebuild
the survey and pitch their makeover to the class, which scores each pitch against a checklist.

AP Alignment: LO 1.12.A (identify potential sources of bias), Skill 2.A. The direction-of-bias reasoning mirrors both
MCQ distractors and FRQ bias parts.

Time: 40 to 50 minutes. Grouping: 3 to 4 students.

Materials: One memo handout per group, audit sheet, board space or chart paper for pitches.

Setup and Facilitation

1. (5 min) Frame the job: “Big Splash hired your consulting firm after their survey results made no sense.
Find every source of bias, tell them which way each one pushed the numbers, and fix it.”

2. (15 min) Audit. Groups read the memo, identify the five embedded problems, name each with correct
vocabulary (voluntary response, undercoverage, nonresponse, response bias from wording, response
bias from self-report), and state the likely direction of each effect.

3. (12 min) Makeover. Groups redesign: sampling frame and method, question wording, and one concrete
nonresponse followup plan.

4. (12 min) Pitches. Two or three groups present. The audience scores each pitch with the checklist at the
bottom of the audit sheet and must raise at least one objection per pitch.

Common misconceptions to listen for: calling every problem “voluntary response”; treating nonresponse and
undercoverage as interchangeable; believing the huge response count (4,100) makes the app poll trustworthy;
fixing wording while keeping the biased sample.
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1.12 Class Activity Solutions — The Survey Makeover AP Statistics

Problem 1 — app notification poll: undercoverage (guests without the app can never be selected) AND voluntary
response (only those who choose to tap respond, invited with cheerleading language). App owners skew toward
frequent, enthusiastic visitors, so satisfaction and excitement estimates run too high. Accept either name if the
mechanism is argued; the strongest audits name both.

Problem 2 — Question 3 wording: response bias from a leading question (“Guests rave...”). Pushes answers
toward excitement; estimate too high.

Problem 3 — Question 7 self-report: response bias from self-reported values. Guests overstate visits (11.2
reported versus 6.8 scanned); estimate consistently larger than the true value. Bonus insight: the gate scan
comparison is direct evidence of the systematic one-direction error.

Problem 4 — Question 9 wording: response bias from question wording, a false choice pairing the fee with
“beloved attractions close.” 91% support is inflated; estimate too high.

Problem 5 — mail survey: nonresponse bias. The sample of 900 was properly random, but 853 selected guests
never answered, and the 47 who did were disproportionately angry refund-seekers, so satisfaction from this
channel reads too LOW. Note the contrast: the app poll misses too high, the mail survey too low, and neither is
fixed by sample size.

Makeover model: frame = the ticketing database of all guests (covers app and non-app guests); select an SRS
(number guests, use a random number generator, ignore repeats); Question 3: “How interested are you in
visiting next season?” with a balanced scale; Question 7: use gate scan records instead of asking, or ask with a
defined reference (“According to your records, how many days...”) ; Question 9: “Would you support or oppose a
S15 increase in the season pass price?”; nonresponse plan: short survey, multiple contact modes, scheduled
reminders, small incentive.

Teacher note: The refund-seekers detail lets you ask the best question of the day: “Big Splash got happy numbers
from one channel and furious numbers from the other. Which one is right?” Neither; both methods are biased, in
opposite directions, and the class should be able to say why without you.
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