
 

Chain Reaction Contraption STEM Challenge 
 
Objectives:  
Youth will learn about energy flow within a food chain and ecosystem relationships by 
creating their own Rube Goldberg machine in this hands-on STEM challenge. 
 
Background Information: 
Energy obtained from the sun is used by plants to produce food for itself, and that 
energy is transferred to the animal that eats the plant, the animal that eats the animal 
that eats the plant, and so on up through the food chain or food web.  Relationships or 
interactions between living organisms, such as those present in a food chain, are vital 
for maintaining balance in that environment.  However, predator-prey relationships are 
not the only symbiotic relationship that exists.  
 
There are several types of relationships in which at least one species benefits from the 
interaction.  Mutualism is when both species benefit from the relationship, like a 
clownfish living in a sea anemone.  The clownfish receives protection and scraps of 
food from the anemone, and the clownfish wards away predators, rids the anemone of 
parasites, and provides nutrients to the anemone through its waste.  Commensalism is 
when one species benefits and the other is neither affected positively nor negatively, for 
example a barnacle living on the shell of a sea turtle.  The sea turtle is not affected by 
the barnacle’s presence, but the barnacle benefits by hitching a ride and having access 
to constant water flow.  In parasitic relationships one species benefits and the other is 
negatively affected, like a fish infected with the tongue-eating louse, a parasitic isopod 
that crawls in through the gills and eventually replaces the fish’s tongue with its own 
body.  
 
A Rube Goldberg machine, named after its inventor, is a device created to turn a simple 
task into an overly complicated one.  Similar to lining up dominoes and pushing one 
down to make the rest fall in sequence, each part of a Rube Goldberg machine has a 
relationship to one or more other pieces. 
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Materials: 

● Items that roll (golf balls, marbles, jar lids, tennis balls, bouncy balls, corks etc.) 
● Items that can be knocked down (dominoes, popsicle sticks, cards, etc.) 
● Items to connect (paper clips, binder clips, rubber bands, etc.) 
● Additional STEM item suggestions:  paper towel/toilet paper tubes, tinker toys, 

blocks 
● Trays/buckets to gather supplies 
● Hard surface (table, floor, road/parking lot, etc.) 

 
Preparation:  
Gather all supplies and have them accessible. 
 
Introduction:  
Every living creature plays an important role in its ecosystems as well.  Energy flows 
from the sun to plantlife and on up through the food web, and both this and the 
relationships and interactions between these living things helps to keep the reef in 
balance and moving in a positive direction.  You can think of these relationships like 
emojis: mutualism is 2 smiley faces where both species benefit, commensalism is 1 
smiley face and 1 ‘meh’ face where one species benefits and the other is neutral, and 
parasitism is 1 smiley face and 1 sad face where the parasite benefits and the host is 
affected in a negative way.  In this activity we will be exploring the concepts of energy 
flow and relationships through the use of everyday household items to build a Rube 
Goldberg machine, or a chain reaction contraption. 
 
Procedures and Activities:  

1. Instruct youth to choose a partner or two (groups of 2-3 is best, though this 
activity can be done independently as well) to work on this STEM challenge 
together. 

2. Explain the rules to your youth. 
a. They must build a chain reaction contraption where 3 separate events 

take place.  (e.g. golf ball rolls into dominoes to knock them over, and the 
last domino makes a tinker toy spin, and then the spinning arm makes 
marble move, etc.) 

b. Each team may only use 10 dominoes to start (until all teams have 
gathered supplies). 

c. After the initial supply run, teams may collect additional items as needed. 

2 Chain Reaction Contraption 



 
d. Hint:  Sometimes it’s easier to start with the last event you’d like to see 

happen and then work backwards. 
3. Remind teams to test their machine, redesign or add on, then reset and try again. 

 
 
Wrap-Up: 
How many events were you able to create? How did the energy flow through your chain 
reaction contraption?  What were the relationships between the pieces?  Can you think 
of any symbiotic relationships in another familiar ecosystem or even in your own life?  
 
Extensions: 

● Encourage youth to add additional reactions to their chain reaction contraption 
(e.g. if they already have 3 reactions, challenge them to add 1 or 2 more). 

● Suggest that two groups combine their chain reaction contraption into a larger 
machine. 

● Challenge youth to find some items from nature to use, or try to use only natural 
items if available. 
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