
 
 

 

Down to the Core 
Soil, rock, clay – do you know what is below Earth’s surface? Design your own potato-coring device to discover 

how NASA scientists use core samples to study asteroids and other planets. 
 

TEKS: 
SCI 4.6A: The student is expected to differentiate among forms of energy, including mechanical, sound, 
electrical, light, and heat/thermal. 
SCI 4.6D: The student is expected to design an experiment to test the effect of force on an object such as a 
push or a pull, gravity, friction, or magnetism. 
SCI 5.6A: The student is expected to explore the uses of energy, including mechanical, light, thermal, electrical, 
and sound energy. 
SCI 5.6D: The student is expected to design an experiment that tests the effect of force on an object. 
SCI 6.8A: The student is expected to compare and contrast potential and kinetic energy. 
SCI 6.11C: The student is expected to describe the history and future of space exploration, including the types 
of equipment and transportation needed for space travel. 
SCI 8.6C: The student is expected to investigate and describe applications of Newton’s law of inertia, law of 
force and acceleration, and law of action-reaction, such as in vehicle restraints, sports activities, amusement 
park rides, Earth’s tectonic activities, and rocket launches. 
 

Materials: 
• Markers 

• Medium binder clips 

• 9- 12 oz. paper cups 

• Popsicle sticks 

• Potato slices (1/2 inch thick) 

• 2 rubber bands 

• Scissors 

• Sharp pencil (for poking holes in a cup) 

• Strong plastic straw (e.g. wide smoothie straw) 

• Tape 
 
 
 
 
 



• Tongue depressors 

• Wooden dowel 

• Wooden skewer 
 

How To: 
Challenge 1: Open Ended 

1. Using the available materials, engineer a device that can get a core sample from a potato slice. 
Remember to use the engineering design process: ask a question, brainstorm your idea, design a 
prototype, and test and revise your design! 

2. Once you have designed your prototype, test and revise! The core sample should be a neat cylinder 
when removed from the straw. This means that the core sample cannot be smashed. The coring device  
should be able to cut all the way through the potato slice in one try! 
 

Challenge 2: Guided 
1. Use a sharp pencil to make a hole centered in the bottom of the paper cup. Push the plastic straw 

through the hole. 
2. Use the pencil to also make 2 holes in the sides of the cup (near the opening) that would allow a dowel 

to be placed across the cup’s opening. After the holes are made, push the dowel through both holes so 
it is sticking out on both sides of the cup. 

3. Thread the wooden skewer through the straw and trim any excess from the top of your straw. 
4. Clip a medium sized binder clip onto the top end of the straw near the open end of the cup. Leave the 

metal latches up! 
5. Take 2 rubber bands and tie their ends together. 
6. Loop one rubber band around one side of the dowel, thread the rubber band through the metal 

latches of the binder clip, then loop the other end of the rubber bands to the other side of the dowel. 
(see photo) 

7. Position your device with the straw and bottom of the cup over a potato slice. 
8. Pull back on the binder clip and release to get a sample of potato! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STEM Explanation: 
NASA scientists are interested in core samples of celestial bodies because rock and soil samples reveal a lot 
about a planet, moon, or asteroid’s chemistry, ability to support life, and geologic history. When NASA can’t 
send a person to collect samples, they send spacecraft with tools that can take samples, much like the 
prototype you created. Scientists study asteroids to learn about what the solar system was like when it formed 
five billion years ago. 
 
The coring device you designed turns potential (stored) energy into kinetic (motion) energy. When you stretch 
the rubber bands, they build up potential energy. When the rubber bands are released, the potential energy 
changes to kinetic energy. When the straw hits the potato, the kinetic energy changes to mechanical energy 
and does work. The more potential energy the straw has, the deeper it is able to penetrate, and the more 
work it is able to do. 
 

Career Connection:  
Astronautical engineers focus on the design of aircraft or spacecraft. Some focus on the design of missiles, 
probes, or other unmanned devices. Astronautical engineers often take on specialist roles, focusing on a 
specific area of spacecraft engineering, such as designing the on-flight electronics, the structure of the 
spacecraft, the guidance system, or the onboard research tools.  
 

Resource: 
https://www.youtube.com/watch?v=h_ApILfVvuM  
 

https://www.youtube.com/watch?v=h_ApILfVvuM

