TEACHER PAGES
Rain Barrel Design Studio: Sizing and Decorating a Storm-Ready Cistern
Classroom activity · Grade 8 · Art & Music
A grade 8 design-studio activity where students size a cylindrical rain barrel using the real volume formula, then create and score original artwork for its exterior.
	Time
	55 minutes

	Prep
	Moderate prep

	Materials
	• Large sheets of butcher paper or poster board (1 per group)
• Markers, colored pencils, or paint
• Ruler or yardstick
• Calculator
• Design brief cards (1 per group, listing the diameter and height range)
• Scoring rubric cards (1 per student, for the gallery walk)
• Circle template or compass for tracing the barrel's round profile

	Answer key
	At the end of this document

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



Objectives
1. Students will calculate a cylindrical rain barrel's volume in gallons using the real volume formula and a standard unit conversion.
1. Students will create an original artistic design communicating a water-conservation or stormwater message on their barrel's surface.
1. Students will evaluate other groups' designs against a shared set of criteria during a gallery-walk round.

Standards
8.G.C.9 (Common Core Math): Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.
How this material addresses it: Each group applies the cylinder volume formula and the cubic-feet-to-gallons conversion to size their barrel design, the real-world volume application this standard requires.
MS-ETS1-2 (NGSS): Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.
How this material addresses it: The gallery-walk scoring round has students evaluate competing barrel designs against a shared rubric of calculation accuracy, message clarity, and craftsmanship.
Teacher overview
This is a design-studio activity for groups of 3 to 4 students, in which each group sizes a decorative rain barrel using the same cylinder volume formula real rainwater-harvesting installers use, then creates original artwork for the barrel's exterior carrying a water-conservation or stormwater message. The order of the steps is deliberate: students cannot design meaningful artwork for their barrel's surface until they have calculated its real capacity in gallons, which keeps the art grounded in an accurate engineering constraint rather than an arbitrary shape. A closing gallery walk, where groups score every other design against a shared rubric, gives students practice evaluating competing solutions against the same criteria, the way an engineering team would compare prototypes.
Activity Directions
1. Explain the challenge to the class: each group will design a cylindrical rain barrel meant to catch roof runoff, calculate its exact volume using the real cylinder volume formula, and then decorate its surface with original artwork about water conservation or stormwater awareness.
1. Hand each group a design brief card listing a required range for their barrel's dimensions: a diameter between 1.5 and 2.5 feet, and a height between 2.5 and 4 feet. Each group chooses specific dimensions within that range.
1. Groups calculate their barrel's volume in cubic feet using Volume (cu ft) = 0.785 x diameter squared x height, then convert that volume to gallons using the real conversion that 1 cubic foot equals 7.48 gallons.
1. Give groups the following scenario: the fictional Ridgemont Middle School gym has a roof covering 2,000 square feet. Using the real conversion Gallons of runoff = roof area (sq ft) x rainfall (inches) x 0.623, groups calculate how many gallons of runoff a single 1-inch rainstorm would produce from that roof.
1. Groups compare their barrel's gallon capacity to the total runoff amount from step 4 and calculate how many barrels of their own design would be needed to capture an entire 1-inch storm. Point out that the step 4 total is all the rain that falls on the roof, which is a maximum; a real gutter-and-barrel system collects somewhat less.
1. Groups trace their barrel's circular profile onto butcher paper or poster board using a compass or circle template, then sketch and color an original exterior design incorporating a water-conservation or stormwater message, labeling their barrel's calculated volume in gallons somewhere on the design.
1. Timed gallery walk (10 minutes): each group displays its barrel design, volume calculation, and artwork at its table. Students rotate through every other group's table and score each design on a three-criteria rubric card (accuracy of the volume calculation, clarity of the conservation message, and visual craftsmanship), marking each criterion on a 1-to-3 scale.
1. The activity ends once every group has visited every other table and returned to its own; gather the class together for the debrief.
1. Debrief questions: "Which design needed the fewest barrels to catch an entire storm, and why?" and "Why might a real neighborhood need many rain barrels, or a much larger cistern, instead of relying on just one barrel?"

Differentiation
Support (below grade level)
Assign each group fixed dimensions (2 feet in diameter, 3 feet tall) rather than a range to choose from, and provide the volume formula already partly filled in with the diameter squared already calculated, so students only need to complete the final multiplication and the gallon conversion.
Extension (above grade level)
Ask groups to redesign their barrel to hold at least twice their original volume while staying within a maximum height of 4 feet, and to show the new diameter that achieves this along with the recalculated volume in gallons.
ELL supports
Provide a labeled diagram of a cylinder showing diameter and height as distinct measurements before groups begin their calculations. Allow the conservation message on the artwork to be communicated primarily through images and symbols, with only a short word or phrase in text.
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Student Handout
Design Brief Card
1. Your barrel's diameter must be between 1.5 and 2.5 feet.
1. Your barrel's height must be between 2.5 and 4 feet.
1. Volume formula: Volume (cu ft) = 0.785 x diameter squared x height.
1. Conversion: 1 cubic foot = 7.48 gallons.
1. Roof scenario: a school gym roof covers 2,000 square feet.
1. Runoff formula: gallons of runoff = roof area (sq ft) x rainfall (inches) x 0.623.

Calculation Questions
1. Choose your barrel's diameter and height within the ranges above. Find its volume in cubic feet, then convert that volume to gallons.

1. How many gallons of runoff would a single 1-inch rainstorm produce from the 2,000-square-foot gym roof?

1. How many barrels of your design would be needed to capture the entire 1-inch storm from question 2?

1. Debrief: Which design needed the fewest barrels to catch an entire storm, and why? Why might a real neighborhood need many rain barrels, or a much larger cistern, instead of relying on just one barrel?







Gallery Walk Scoring Card (score every other group's table from 1 to 3 on each row)
	Criterion
	Score (1-3)

	Accuracy of the volume calculation
	

	Clarity of the conservation message
	

	Visual craftsmanship
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ANSWER KEY · FOR TEACHERS
Rain Barrel Design Studio: Sizing and Decorating a Storm-Ready Cistern
Classroom activity · Grade 8 · Art & Music
1. Answer: Varies by team's chosen dimensions; sample calculation below.
For a barrel 2 feet in diameter and 3 feet tall, Volume = 0.785 x 2 squared x 3 = 0.785 x 4 x 3 = 9.42 cubic feet; in gallons, 9.42 x 7.48 is about 70.5 gallons. Groups that chose different dimensions within the design brief's range will arrive at a different, but similarly reasonable, volume.
1. Answer: 1,246 gallons.
2,000 square feet x 1 inch x 0.623 = 1,246 gallons of runoff from a single 1-inch storm on the fictional gym roof.
1. Answer: Varies by team's barrel size; about 18 barrels for the sample barrel above.
Using the sample barrel above (about 70.5 gallons), 1,246 gallons divided by about 70.5 gallons per barrel is about 17.7, so about 18 barrels of that size would be needed to capture the entire storm, counting all the rain that falls on the roof; a real system collects somewhat less. Groups with larger or smaller barrels will calculate a correspondingly smaller or larger number of barrels needed.
1. Answer: Discussion; answers vary.
For the first debrief question, accept any answer that correctly identifies the group with the largest individual barrel volume as needing the fewest barrels. For the second debrief question, accept answers noting that a real neighborhood has far more total roof area and rainfall than one barrel, or even several barrels, can hold, which is why cities also build larger stormwater infrastructure such as retention ponds and underground cisterns.
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