
 

Cup Stacking STEM Challenge 
 
Objectives:  
Youth will learn about the essential balance in food chains by working together as a 
team to build various cup structures in a hands-on STEM challenge. 
 
Background Information: 
Food webs are all around us, but they always start out with the same thing: the sun! 
Plants on land and underwater convert the energy from the sun into sugars in a process 
called photosynthesis. Plants are then eaten by herbivores (animals that only eat 
plants), which are then eaten by carnivores (animals that only eat meat), or omnivores 
(animals that eat both meat and plants, like most humans). Finally, these carnivores or 
omnivores are eaten by an apex predator, or the animal that is at the top of the food 
chain in its ecosystem.  

 
In the ocean, the base of the food chain includes algae, seagrass, and phytoplankton 
(microscope plants). The next level up would be zooplankton (microscopic animals), 
small fish, invertebrates like crabs and sea urchins, then larger fish like barracuda, 
mammals like dolphins, and invertebrates such as octopuses or sea stars, leading up to 
apex predators - sharks.  
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No matter where a species falls within the food chain or how many members there are 
of a certain species, each level of the food web has an equally important role to play. If 
there are not enough species in one or several parts of the food web, other animals in 
that ecosystem are affected and the ecosystem can become unbalanced and unhealthy. 
 
Materials: 

● 6 identical cups per group (paper or plastic fine) 
● Rubber bands (1 per group plus extras) 
● String or yarn (5 different colors is ideal but not necessary), cut into 3’ lengths 
● Cup Stacking Challenge Cards (optional) 
● Hard surface (table, floor, road/parking lot, etc.) 

 
Preparation:  
Tie 5 pieces of string (1 of each color if possible) evenly spaced onto a rubber band. 
Make one rubber band/string tool per group plus some extras if the rubber bands or 
strings break. 
 
Introduction:  
How do living things obtain energy to survive?  (They have to eat! Or if it is a plant it 
makes its own food from the sun’s energy.)  Organisms depend on one or more other 
organisms for food and energy, and these interactions form a food chain - essentially a 
description of who eats whom (A eats B eats C).  Food webs are made up of several 
food chains (A eats B eats C but D also eats B and A eats E, etc.) 
 
Just like a game of jenga, every piece in a food chain or food web has a very important 
role to play, and if a piece is missing or put in the wrong place (e.g. too many 
predators), the whole system could collapse.  In this activity you all will become part of 
an ocean food web to better understand how everything works together to maintain 
balance. 
 
Procedures and Activities:  

1. Divide youth into groups of 5. 
2. Distribute 6 cups and one rubber band/string tool to each group.  If desired, 

assign each participant a role by explaining what their string color represents 
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(sun=yellow, plants=green, herbivore=blue, carnivore/omnivore=orange, apex 
predator=purple). 

3. Instruct youth to leave the cups in a stack on their table and wait for further 
instructions. 

4. Have each person in the group hold onto a string so that there is no overlap on 
the rubber band.  (When pulled, the strings should tug on the rubber band to 
stretch it open.) 

 
5. Challenge youth to stack their cups into a pyramid (3 cups on the bottom, 2 cups 

in the middle, 1 cup on the top) by only pulling on the string they are holding. 
(Alternatively, use the Cup Stacking Challenge Cards provided, handing out only 
one card at a time.  Youth must finish the first challenge before proceeding to the 
next one.)  Youth must work together and pull the strings with equal force in 
order to stretch the rubber band open to go over the cup.  Then youth must 
simultaneously release the strings without letting go to pick up a cup and move it 
to the desired location. 

6. If a cup falls while the group is trying to pick it up, youth may use their hands to 
place it back onto the stack. 

7. Hint:  This activity works best if youth are able to stand around a hard surface, 
but it can also be done on the ground if needed. 

 
Wrap-Up: 
How does the activity represent the connectedness in nature? What are some of the 
food webs you’ve noticed in your neighborhood?  How does a coral reef food web 
compare to another food web with which you are familiar?  What happens if one string 
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is broken?   What was your strategy for the STEM challenges?  What made the 
challenge easier or more difficult to complete? 
 
Extensions: 

● Challenge your youth to make a super pyramid using all the cups to represent a 
food web.  Have each group move one cup at a time or have each group move 
all their cups and then invite the next group to build on top of the previous 
group’s cups. 

● To simulate what happens when parts of a food web are removed or weakened, 
select a few players to sit out of a round and have the remaining players continue 
to build with fewer strings maneuvering the rubber band.  Alternatively, the 
facilitator can introduce scenarios where several or more trophic levels drop out 
of the food web.  It will get increasingly hard to achieve the cup challenges as 
less participants are able to work together.  

● Encourage your youth to create their own cup stacking challenges, adding in 
additional challenges such as closing their eyes or not using verbal 
communication. 
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