
HOLD YOUR WATER!  
STEM Kit

INTRODUCTION
Student teams design and build a device to safely drop a cup of water, retaining as much water in the cup as 
possible. Students learn that engineers solve problems under constraints.

GRADES
Middle and high school

MATERIAL
• 1 x 3oz. Cup

• 2 x twizzlers candy 8 strings)

• 5 x paper coffee filter

• Masking tape (1m)

DESIGN & CONSTRUCTION

Teams work only with materials provided and are allowed to sketch their designs. Determine the time allowed for 
engineering and construction before the teams begin.

Parts of the device or the entire device can be below or above the cup. The cup must be part of the device and 
hold 0.68 fl oz. (20 mL) of water during the drop. The device, including the cup, can be no longer than 2 feet from 
top to bottom. Only water is to be used in the cup.

The cup can be modified but must hold 20 mL of water or the team will be disqualified.



SET-UP

TESTING:
One student team member is the“Holder” who holds the device until the drop, while the “Tester” - who must be an 
adult – is stationed on the ladder.

Use appropriate ladder safety at all times. Before setting up the drop, the Holder takes the device to the “Water 
Judge.” The Water Judge fills the cup with 20mL of water. (Adding food coloring makes spilled water easier to see.) 
The judge leaves the device on the table for the Holder to pick up.

The Tester releases the device from between the set heights of 7 and 9 feet (2.13m and 2.74m). Mark the set 
height on the ladder with masking tape.

No part of the device can be below 7 feet or above 9 feet before release (i.e. 2 feet (0.61 m) available for the 
device). A designated judge will okay the height before the Tester can release the device.

With one hand on the ladder, the Tester must drop – not toss, lower or push – the device. No part of the device can 
connect to any freestanding objects such as the ladder or the Tester after release. 

After the device lands, the tester takes the device to the “Water Judge” who checks and records the amount of 
water left in the cup, using the syringe-like device. The judge will round up to the closest mL. Dry the target after 
each drop.

Each team has only one attempt at releasing the device.
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