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Unit 4: Energy Introduction 
Topic: Design a Catapult 
Subject/ Grade level: STEM/ Grade 6  

Materials: 
Per group of 2-3 students 

 A selection of materials (balsa wood, clothespins, small cardboard boxes, .5L bottles, egg cartons, wooden 
tongue depressors or popsicle sticks, plastic spoons, various-sized rubber bands, sticky and masking tape, hot 
glue, wooden blocks, etc., chosen at the teacher’s discretion) 

 Tape measure 

 “Castle”- use a large cardboard box to represent 

 “Keep” in castle- use a smaller, copy paper box to represent 

 “Moat” around the castle( about 30 cm area around the “Castle”) 

 One design brief per team 

 5 mini marshmallows, 2 regular marshmallows, and 1 jumbo marshmallow per team 

 Magic markers ( to put each team’s chosen colored “dots” on the marshmallows for identification purposes) 

 Cup to hold marshmallow “payloads” for each team 
 Poster paper 

 Handouts 
o Marshmallow Catapult Design brief 
o  “Research Notes” 
o “PEKEPractice” (no key provided) 
o 21st Century Skills rubric for project grading 

 Websites 
o http://www.stormthecastle.com/catapult/ 
o http://spaghettiboxkids.com/blog/catapult-designs-for-kids/ 
o http://www.youtube.com/watch?v=Bp-H8e41fJI 
o http://youtu.be/KsVvmeh6k6k 
o http://www.sigmazone.com/SL/Catapult/ 
o http://www.uspto.gov/kids/inventors-teen.html 
o http://www.sciencechannel.com/tv-shows/punkin-chunkin/videos/punkin-chunkin-catapults/   

TEKS  
*ⓈSCI 6.8A Compare and contrast potential and kinetic energy. 

MATH 6.11A Identify and apply mathematics to everyday experiences, to activities in and outside of school, with 
other disciplines, and with other mathematical topics. 

MATH 6.11D Select tools such as real objects, manipulatives, paper/pencil, and technology or techniques such as 
mental math, estimation, and number sense to solve problems.  

MATH 6.13B Validate conclusions using mathematical properties and relationships. 
 
ELPS 
C3D Speak using grade-level content area vocabulary in context to internalize new English words and build academic 
language proficiency. 
C3E Share information in cooperative learning interactions. 
 
CCRS Science 

http://www.stormthecastle.com/catapult/
http://spaghettiboxkids.com/blog/catapult-designs-for-kids/
http://www.youtube.com/watch?v=Bp-H8e41fJI
http://youtu.be/KsVvmeh6k6k
http://www.sigmazone.com/SL/Catapult/
http://www.uspto.gov/kids/inventors-teen.html
http://www.sciencechannel.com/tv-shows/punkin-chunkin/videos/punkin-chunkin-catapults/
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4A1 Recognize how scientific discoveries are connected to technological innovations. 
8D1 Understand potential and kinetic energy. 
CCRS Math 
5B1 Compute and interpret the probability of an event and its complement. 
10A2 Connect mathematics to the study of other disciplines. 
 
CCRS Cross-Disciplinary 
1C3 Collect evidence and data systematically and directly relate to solving a problem. 
2C6 Design and present an effective product. 

Lesson objective(s): 
Students in groups of 2-3 will investigate what factors affect potential/kinetic energy and apply this knowledge to 
their design of a catapult. 

Differentiation strategies to meet diverse learner needs: 

 In the Research the Problem stage, give students the “Research Notes” handout to help them generate questions 
and organize their research information. 

 In the Select the Most Promising Solution stage, provide additional website links for ideas to simply-made 
catapult designs, e.g., http://spaghettiboxkids.com/blog/catapult-designs-for-kids/ 
 

IDENTIFY NEED 
Your team has been just given the assignment of creating and building a marshmallow catapult. The design must 
satisfy all of the requirements in order for you to patent the design. Your team must decide on a plan for your 
catapult design before starting the construction. Each team will earn points for successful delivery of their payload.  
 
(Teacher Note: The following are possible requirements you may choose to use to guide this design challenge.) 
 
“You will have to use the time and materials available to design and build a catapult that will be able to launch and 
successfully deliver a payload over the castle wall. 
 
Constraints: The catapult design must…. 

 Must be located 1.00 to 1.75m away from the castle when firing 

 Use a marshmallow as your payload 

 Be able to fire 3 payloads one after another 

 Get at least one marshmallow over the castle wall 

 Have all team members present when launching 

 Have all members able to explain its features 

 The winning team will be the one that has the most points.” 
 
Differentiation: 
Think/Pair/Share: To activate students’ prior knowledge on catapults, students should recall what they already know 
about such devices. For students with little knowledge, the following link can provide necessary background 
knowledge: http://www.sciencechannel.com/tv-shows/punkin-chunkin/videos/punkin-chunkin-catapults/  
 
Formative Assessment: 
Have teams complete the "Step 1: Identify the Need" section in their design brief handout to establish the design 
problem to be solved in one or two sentences.  

http://spaghettiboxkids.com/blog/catapult-designs-for-kids/
http://www.sciencechannel.com/tv-shows/punkin-chunkin/videos/punkin-chunkin-catapults/
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Extension: 
Have students conduct research on patents and share the information with the class. Links here: 
http://www.uspto.gov/kids/inventors-teen.html and/ or http://www.uspto.gov/kids/inventors-kids.html and at the 
main http://www.uspto.gov websites.  
  
RESEARCH THE PROBLEM 
Teams should QUICKLY review pictures and video clips of catapults, such as those at 
http://www.stormthecastle.com/catapult/ to come up with ideas and to brainstorm their OWN designs. Teams 
should then begin to identify different parts of a catapult, or variables in designs, for experimental manipulation. 
 
Formative Assessment: 
Have teams complete the "Step 2: Research the Problem" section by posing questions about the design challenge, 
conducting internet research, and taking notes on important information learned. 
 
Differentiation: 
To guide this step and to help teams organize their research information, have them generate research questions and 
their answers to complete the “Research Notes” handout. 

 

DEVELOP POSSIBLE SOLUTIONS 

Teams should begin to plan for their design paying close attention to the effect of potential/kinetic energy in their 
design. The following website simulation will help students consider factors of importance: 
http://www.sigmazone.com/SL/Catapult/ (works best using Internet Explorer with Silverlight).  
  
Formative Assessment: 
In their design briefs, teams should complete "Step 3: Develop a Possible Solution" Parts A and B. 
 
Differentiation: 
Ask teams what the difference is between a catapult and a slingshot. To stimulate their thinking and show those 
unfamiliar with a slingshot an example of one, view this video from the TV show, The Amazing Race. Have teams 
answer the extension questions below using the video as a visual aid. Link: http://www.youtube.com/watch?v=Bp-
H8e41fJI 
 
Extension: 
Whip-Around:  Students should work with their partners or teams to discuss the following questions. Every partner 
group or team should share at least one of their answers.  
1. “Where does the energy to launch the catapult come from?” 

(potential energy- tension in arm [e.g., rubber band]; kinetic- movement of arm [e.g., plastic spoon]) 
 

2. “How could we determine the gravitational potential energy of your catapults?”  
(measure the height to which the counterweight is raised) (Teacher Note: This question will help with the 
forthcoming “Math Connection” activity) 

 
SELECT THE MOST PROMISING SOLUTION 

Teams will focus on one part of their catapult design to focus on the variable they think is the most important. They 
should then make small changes to this variable ON PAPER to create a 2nd catapult design. No construction should 
take place yet.  Student groups should then predict which of the two versions will work best. (Teacher Note: 
Refinements in catapult design should help ensure that not too much energy is lost and that more energy is put into 

http://www.uspto.gov/kids/inventors-teen.html
http://www.uspto.gov/kids/inventors-kids.html
http://www.uspto.gov/
http://www.stormthecastle.com/catapult/
http://www.sigmazone.com/SL/Catapult/
http://www.youtube.com/watch?v=Bp-H8e41fJI
http://www.youtube.com/watch?v=Bp-H8e41fJI
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the arm/lever, for example using more or thicker rubber bands.) 
Differentiation: 
If some students struggle with deciding which design variables to manipulate, provide additional website links to 
catapult designs that teams can analyze.  Possible Links:  http://spaghettiboxkids.com/blog/catapult-designs-for-kids/ 
 
Formative Assessment: 
Have teams complete the "Step 4: Select the Most Promising Solution" Parts A and B in their design brief. 
 
Extension: 
Have teams write a description of the design they selected and an explanation for why they chose it. 

 
CONSTRUCT A PROTOTYPE 

After selecting their final design, students will then FULLY CONSTRUCT their prototype for official testing. 
 
Formative Assessment: 
Teams should complete the “Step 5: Construct a Prototype” section by using their sketch and materials list to build 
their selected catapult design. Their 3D testable prototype is their proof of Step 5. 
 
Extension:  
Have teams write the step-by step instructions they used to build their selected catapult design. 
 

TEST AND EVALUATE PROTOTYPE  
Next, teams will make a theoretical prediction for the following challenges:  “hitting inside the keep”, “hitting within 
the castle”, and “hitting inside the moat region.” Teams will then take their catapult to the designated testing station. 
They have 3 “official” tests for each challenge, but will be allowed 2 practice runs for each challenge first. The results 
from each of the two practice runs should be used to make final adjustments before the 3 official tests.  
 

Points Allocation Guide 
 

Mini marshmallow, 7 points 
Regular marshmallow, 19 points 
Jumbo marshmallow,  42 points 
 
If marshmallows do the following, multiply by the factor 
indicated: 
Inside the moat,  X 6 
Inside the castle, X 11 
Inside the keep, X 26 

 
Using the data collected from the official tests, teams will make predictions about how the accuracy of their catapult 
could be improved further. (Teacher Note: It is important to allow teams only 3 official tests and 2 practice runs for 
each challenge to encourage teams to strategize.)  
 
Formative Assessment:  
Teams should record their data from the official tests to complete all of “Step 6: Test and Evaluate Prototype.” 
 
 

http://spaghettiboxkids.com/blog/catapult-designs-for-kids/
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COMMUNICATE THEIR DESIGN  
Teams should then vet their final design with the class by sharing details about it in a class presentation before filing 
for their mock patent. The class should be encouraged to provide helpful feedback to presenting teams. (Teacher 
Note:  Clarify any remaining misconceptions about potential and kinetic energy surrounding the project.) 
 
Differentiation: 
Have teams create an outline on poster paper to organize their thinking, and display it while they present, if needed.  
 

Formative Assessment:  
Have teams complete the “Step 7: Communicate the Design” section of their design brief. 
 
Extension: 
For presentation purposes, have teams take a picture of their catapult and label its parts using computer software.  

REDESIGN 
Teams will consider redesigning, rebuilding, or improving their catapult by analyzing and thinking about the results 
from the cross-group data collection and other information shared during the presentations.  
 
Teams should consider making additional changes and retest their catapult in one last round to collect and record 
final results.  
 
Differentiation: 
To foster in-depth reflection and metacognitive skill development, students can write or think about the following: 
“What was the hardest part of this design challenge?” 
“What features do the most successful catapult designs have in common?” 
“What were some problems that designs had?” 
“What might be some possible solutions to these problems?” 
 
Formative Assessment: 
Teams will complete the “Step 8: Redesign your Prototype” section. To submit a mock patent for their design, teams 
will submit 1) their completed design brief and 2) the mock patent application form. 
 
Extension: 
1. Students can research other modern uses for catapults besides that of a weapon.  
2. Have creative students design new uses for catapults. 

MATH CONNECTION (Extension) 

Challenge students to complete the “PEKEPractice” handout. It provides students practice with calculating potential 

and kinetic energy.  The formulas needed to complete the handout follow: 

 

The Gravitational Potential Energy Formula( not to be confused with Elastic Potential Energy) is:  PEgrav = m • g • h   

The Kinetic Energy Formula is: KE = 0.5 • m • v2 

 

(Teacher Note:  m represents the mass of the object, h represents the height of the object, g represents the 

gravitational pull on Earth [9.8 N/kg] and v represents the speed of an object.) 

 


