TEACHER PAGES
Student Hydration and School Fountains: A Random-Sample Survey
Project · Grade 11 · Health & Consumer Science
Teams audit every school fountain, survey a random sample of students, estimate tap-water use with a simulated margin of error, and pitch a budgeted plan.
	Time
	5 sessions, about 250 minutes in all

	Prep
	Moderate prep

	Materials
	• Printed copies of the Project Brief, 1 per student
• Digital food thermometer, 1 per team
• Empty 500 mL water bottle and a stopwatch or phone timer, 1 per team
• Clipboards and printed audit tables, or a shared spreadsheet
• A school floor plan showing every drinking fountain and bottle filler
• An online form or printed survey sheets for the survey
• A random number generator (calculator, spreadsheet, or website) for sampling and simulation
• Computers or tablets for the proposal and slides

	Rubric
	At the end of this document

	License
	Public domain (CC0). Copy, edit, and share freely, without attribution.



Objectives
1. Students will design an anonymous survey and a random sampling plan and explain why random selection lets them draw conclusions about the whole school.
1. Students will estimate the proportion of students who drank school tap water on a given day and develop a margin of error by simulation.
1. Students will audit every drinking-water outlet in the building and connect the barriers they find to student hydration and health.
1. Students will propose three budgeted changes that address access, trust, and habits, each supported by their data.

Standards
HSS-IC.B.3 (Common Core Math): Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.
How this material addresses it: This addresses the sample-survey part of the standard: in Milestone 1 teams plan a random draw of advisory classes, and the proposal must explain why that random sample, unlike a hallway or lunch-table survey, supports conclusions about the whole school.
HSS-IC.B.4 (Common Core Math): Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for random sampling.
How this material addresses it: In Milestone 4 teams estimate the school-wide proportion of students who drank school tap water the day before and develop its margin of error by simulating at least 200 random samples.
W.11-12.7 (Common Core ELA): Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.
How this material addresses it: The final proposal is a sustained research product in which teams synthesize their own survey results, the fountain audit, and the health background to answer the committee's driving question.
Vocabulary
Key words: random sample, convenience sample, sample proportion, margin of error, simulation, hydration, added sugar
Teacher overview
This project asks a question that school wellness committees face often: what keeps students from drinking the school's tap water, and which changes would most increase how often they do? Teams audit every drinking fountain and bottle filler in their own building, survey a random sample of students, estimate the school-wide rate with a margin of error built by simulation, and present a budgeted proposal to the school wellness committee (or to a class panel playing that role). Teaching note: the misconception to address early is that a big survey of friends, a lunch table, or one class tells you about the whole school. Students often trust a convenience sample of 200 over a random sample of 80, and Milestone 1 is where to show them why the random sample is the one that supports a school-wide estimate. A second, health-related belief also comes up: many students assume fountain water is less safe than bottled water. The water a public system delivers is treated and tested, and the problems an audit is more likely to find are warm water, slow or broken outlets, and test results that are not posted. Older pipes and fixtures can still add lead, which is why testing fountains and posting the results matter. Before Session 2, get the principal's approval for the survey and the audit, confirm with the facilities staff which outlets exist, and ask whether the school's most recent drinking-water test results are available.
Differentiation
Support
Provide a survey template with the required question and three other questions already written, so students revise rather than draft from nothing. For Milestone 4, give a spreadsheet already set up to run the simulation, so students enter their sample size and proportion and then read and interpret the results. Pair students for the audit so one measures while the other records.
Extension
Ask students to compare two groups inside their sample, such as students with PE this semester and students without, and use a simulation to decide whether the difference between the two proportions is larger than chance would explain. Students can also explain how drawing whole advisory classes differs from drawing individual students at random and how that choice could affect the margin of error.
ELL supports
Pre-teach "random sample," "proportion," "margin of error," "bottle filler," and "chiller" with a photo or diagram of each. Allow teams to translate the survey for students who read another language more easily, with the required question checked by a bilingual staff member. Provide sentence frames for the proposal: "We estimate that ___ of students drank school water yesterday, give or take ___. The most common reason for not drinking was ___, so we recommend ___."
Extensions
Teams can repeat the required survey question a few weeks after one of their recommendations is carried out and compare the two results, using simulation to decide whether any change is larger than sampling variation alone. A facilities staff member or the district's school health coordinator can be invited to explain how the building's water is flushed and tested and how results are shared with families.
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Name	   Date	
Student Hydration and School Fountains: A Random-Sample Survey
Grade 11 · Health & Consumer Science
Project Brief
Driving question: What keeps students at our school from drinking the school's tap water, and which three changes would most increase how often they do?
Your client is the school wellness committee. The committee wants a short written proposal and a five-minute presentation that it can use to decide how to spend a small grant.
Health background. Water is the recommended everyday drink for teenagers because it hydrates without adding sugar or calories. Sugary drinks such as soda, sweet tea, and many sports and energy drinks are a leading source of added sugar in teen diets. Sipping them often through the day also feeds the mouth bacteria that cause tooth decay. Even mild dehydration can leave people tired, headachy, and less able to focus, and students who play sports or take PE lose extra water through sweat. Research on schools finds that students drink more water when it is easy to reach, cold, and good-tasting, and when they trust that it is safe.
Water inside the building. Public water systems treat and test the water they deliver to the school. Inside the building, though, water can pick up warmth, off-tastes, or metals such as lead from old pipes and fixtures. This is most likely after the water sits unused over a weekend or a break. For that reason, many schools flush their lines, test their fountains, and replace old fixtures, and posting the test results can affect whether students decide to drink.
A pilot survey to learn from. In our scenario, a statistics class at the fictional Rushbrook High School, which has 1,400 students, surveyed a random sample of 120 students. They chose the sample by drawing advisory classes at random. Of the 120 students, 54 answered yes to this question: "Yesterday, at school, did you drink water from a school fountain or bottle filler?" The 66 students who answered no could give more than one reason.
	Reason given by Rushbrook students who answered no
	Number of students

	The water is warm
	29

	I bring other drinks from home
	25

	I don't trust that it is clean
	23

	No working fountain or filler near my classes
	17

	No time between classes
	14



Constraints your team must meet:
1. Sample: survey a random sample of at least 80 students, or the number your teacher sets. Choose it by drawing advisory classes at random or from a random list, never by asking whoever is nearby.
1. Survey: it must be anonymous and voluntary, approved by your teacher and principal, and no longer than 8 questions. It must include the Rushbrook question word for word so your result can be compared with theirs. Do not ask about medical conditions or anything that could identify a student.
1. Audit: record every drinking fountain and bottle filler in the building in the audit table below.
1. Budget: in our scenario, the committee has a fictional grant of $5,000. Your three recommendations must fit within it, using these fictional prices.

	Possible change (fictional prices)
	Cost

	Convert one fountain to a fountain with a bottle filler
	$1,300

	Repair a slow or broken fountain
	$250

	Repair or replace the chiller in one fountain so the water runs cold
	$900

	One year of filter cartridges for one bottle filler
	$120

	Print and post the latest water-test results at every outlet
	$150

	100 reusable water bottles
	$350



1. Balance: include one change aimed at access (where water is and whether it works), one aimed at trust (whether students believe it is safe), and one aimed at habits (whether students think to drink).

Water for Schools · waterforschools.org · Public domain (CC0)	Page 
Fountain audit table (one row per outlet):
	Location
	Fountain only, or with bottle filler
	Working?
	Water temperature after 5 seconds of running
	Seconds to fill a 500 mL bottle
	Clean, or needs cleaning
	Test results posted nearby?
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Final deliverables:
1. A written proposal of two to three pages that includes your sampling method, your estimate with its margin of error, a chart of the reasons students gave, a summary of the audit, three recommendations with costs and the evidence behind each, and a paragraph on the limits of your study.
1. A five-minute presentation to the wellness committee, or to a panel of classmates and staff playing the committee.

Milestones
1. Session 1: Health background, survey draft, and sampling plan. Read the Project Brief and discuss which Rushbrook reasons you expect to see at your school. Draft a survey of no more than 8 questions that includes the required yes or no question. Write a sampling plan that names how many advisory classes you will draw, how you will draw them at random, and about how many students that gives you. Output: the draft survey and sampling plan, approved by your teacher.
1. Session 2: Fountain audit and pilot test. In pairs, visit every outlet on the floor plan and complete one row of the audit table for each. Run the water for 5 seconds before taking its temperature, and time how long it takes to fill the 500 mL bottle. Then try your survey on five classmates and fix any question they found unclear. Output: the completed audit table and the final survey with a list of changes. Between Sessions 2 and 3, give the survey in the advisory classes you drew, following your teacher's schedule.
1. Session 3: Data entry and first look. Enter every response, remove blank or duplicate forms, and find your sample proportion for the required question. Make a bar chart of the reasons students gave, and put your proportion next to Rushbrook's 54 out of 120. Output: a cleaned data file, your sample proportion, and the reasons chart.
1. Session 4: Margin of error and health analysis. Practice first with the Rushbrook result. Use a random number generator to simulate at least 200 samples of 120 students, where each simulated student answers yes with probability 54/120. Find the middle 95 percent of the simulated proportions and the margin of error it gives. Repeat the process with your own sample size and sample proportion. Then write one paragraph that links your two most common reasons to student hydration and health. Output: your estimate stated as a proportion plus or minus a margin of error, and the health paragraph.
1. Session 5: Proposal and presentation. Choose three changes that meet the balance rule and fit within the $5,000 budget, and connect each one to a specific finding from your survey or audit. Finish the written proposal, including its limits paragraph, and present it to the committee or panel. Output: the final proposal and the five-minute presentation.
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RUBRIC · FOR TEACHERS
Student Hydration and School Fountains: A Random-Sample Survey
Project · Grade 11 · Health & Consumer Science
Teacher reference: for the Rushbrook practice in Milestone 4, the sample proportion is 54 ÷ 120 = 0.45, and a simulation of a few hundred samples gives a middle 95 percent range of roughly 0.36 to 0.54, a margin of error near 0.09. Students' simulated ranges will differ slightly from run to run, and that variation is itself worth discussing.
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	Criterion
	Beginning
	Developing
	Proficient
	Advanced

	Sampling and survey design
	The sample was chosen by convenience, or the survey omits the required question.
	The sample was partly random, or the proposal does not explain how students were chosen.
	Advisory classes or students were drawn at random, the survey meets every survey constraint, and the proposal explains why random selection supports a school-wide conclusion.
	Meets Proficient and also identifies a specific way the sample could still be biased, such as absent students or classes that were not drawn, and estimates its likely direction.

	Estimate and margin of error
	No proportion is reported, or it is calculated incorrectly.
	The proportion is correct, but the margin of error is missing or guessed rather than simulated.
	The proportion is correct and the margin of error comes from at least 200 simulated samples, stated clearly as a range.
	Meets Proficient and also uses the margin of error to judge whether the school's rate truly differs from Rushbrook's 0.45 or might differ only by chance.

	Audit and health reasoning
	The audit is missing outlets, and the health link is absent or inaccurate.
	The audit is complete, but the health paragraph only restates that water is healthy.
	The audit is complete, and the health paragraph accurately links the top barriers to hydration, added sugar, or trust in the water, using the health background.
	Meets Proficient and also shows how one audit finding, such as warm water at a specific outlet, explains part of the survey result.

	Recommendations within the constraints
	Fewer than three recommendations, or the total cost exceeds the budget.
	Three recommendations within budget, but the balance rule is not met or costs are not shown.
	Three recommendations that meet the balance rule, fit within $5,000 with costs shown, and are each tied to a survey or audit finding.
	Meets Proficient and also explains how the committee could check next year whether each change worked.

	Communication
	The proposal is disorganized, and the presentation runs well over or under five minutes.
	The proposal covers most required parts but is hard to follow in places.
	The proposal includes every required part in a clear order, and the presentation stays within five minutes and answers questions accurately.
	Meets Proficient and also presents the chart and estimate so that a committee member with no statistics background could explain them afterward.
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