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Best Launch: Catapult Competition
Reflective Planning
Description/Summary of Lesson:
In this activity students will work in groups to create a catapult from craft sticks. They will
modify their catapult in order to produce the best launch possible. Students should have a
great time launching mini marshmallows across the room while learning about potential and
kinetic energy.
Essential Questions:
 What are the specific qualities that go into engineering and design of a catapult?
 How is math used in the planning stages of designing a catapult?
 What type of angle will maximize the distance of the projectile?
Suggested Grade Level: Grades 3-4
Approximate Time: Two days (30 minute class periods)
Teacher’s Role: Demonstrator and Facilitator
Class set-up: Groups of two students at tables or desks put together
Success Standards:
 Students can solve real-life and mathematical problems involving angle measure.
 Students can explain that empirical evidence is information, such as observations or
measurements that are used to help validate explanations of natural phenomena.
 Students can define a simple design problem reflecting a need or a want that includes
specified criteria for success and constraints on materials, time or cost.
 Students can generate and compare multiple possible solutions to a problem based
on how well each is likely to meet the criteria and the constraints of the problem.
 Students can recognize the importance of communication among scientists.
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Students can recognize that scientists question, discuss and check each other’s
evidence and explanations.
Students can develop and use models.

Learning Purpose:
 Students will plan and conduct an investigation to provide evidence of the effects of
balanced and unbalanced forces on the motion of an object.
 Students will keep records as appropriate, such as pictorial, written or simple charts
and graphs, of investigations conducted.
 Students will make observations and/or measurements of an object’s motion to
provide evidence that a pattern can be used to predict future motion.
 Students will ask questions to determine cause and effect relationships of electric or
magnetic interactions between two objects not in contact with each other.
Vocabulary:
 Catapult
 Potential Energy
 Kinetic Energy
 Landing Point
 Maximum Distance
 Vertex
Math Practices:
 MP 1: Make sense of problems and persevere in solving them.
 MP 3: Construct viable arguments and critique the reasoning of others.
 MP 4: Model with mathematics.
 MP 6: Attend to precision.
Depth of Knowledge:
 DOK Level 3: Strategic Thinking
Materials: (per group)
 10 Craft Sticks (jumbo size is best)
 3 or 4 Rubber Bands
 1 Pop Bottle Top
 Mini-Marshmallows
 Hot Glue Gun (one per class; teacher applies this when the students request it)
 Masking Tape (for team names / distance marker)
 Student Instructions Sheet
 Optional: 1 Ping Pong Ball, Markers (for coloring the catapult)
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Summary of Tasks/Experiences
Spark Activity: Sand Lot Video





Share this 2:48 video of the catapult scene in the movie The Sand Lot where the kids
try retrieving the ball from the Beast using a catapult:
https://www.youtube.com/watch?v=T6EhmFwH2gE.
Discuss the purpose and mechanics of the catapult.
Share with students they are going to create a catapult and compete for the title of
Best Launch.

Lesson Descriptions:
Introduction: Day 1
The teacher will:
 share with students that this challenge will test their group's ability to work together
in building a catapult that will launch a marshmallow as far as possible before
touching the ground.
 have students to put their names on a piece of masking tape to mark their best
distance on the ground.
Construction
The students will:
1. take two craft sticks and lay them on top of each other.
2. attach a rubber band on one end of a craft stick (students may need to twist it over on
itself several times).
3. take three craft sticks and lay them on top of each other.
4. twist a rubber band around each end (one rubber band around each end).
5. slide the three sticks into the two-stick set.
6. choose where they would like their cap and have teacher hot glue it on (leave a little
craft stick to pull down on).
Teacher facilitates class asking guiding questions as students work in groups:




Do you think the catapult arm is a good length right now, or should you attach
another stick and make it longer? Why?
Where is the vertex?
Do you think the three-craft-stick wedge is a good-sized wedge, or do think it should
have more, or less sticks? Why?
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Practice Time
The students will:
 test their catapult and compete against each group.
 start launching some mini-marshmallows and make some changes to their catapult,
as needed. (Remember, students can only change one variable at a time. When they
find something that works remind them to keep it. If they find something that causes
their catapult to work improperly, they might want to get rid of it.)
Day 2
The students will:
 repeat Day 1 making modifications to their catapult.
 complete the Exit Slip questions:
o How did your catapult do?
o Approximately how far did your marshmallow go?
o If you could change something or perform more trials, what would you change
about your catapult and why?
o How was potential and kinetic energy used in this activity?
Student Engagement
Social/Emotional Engagement:
 Students show positive, respectful and supportive small group interpersonal
relationships and skills that provide friendship.
 Students share materials and work load.
 Students are involved respectfully in the learning process as teacher and tutors as
they give feedback to one another.
Physical Engagement:
 Students are involved with face-to-face interaction of student team members.
 Students complete all processes of building the catapult as a group, each sharing in
the responsibility.
 Positive group processing about their working relationships and response.
Cognitive Engagement
 Students monitor their own progress and thinking relative to their learning toward the
Success Standard
 Students support each other in clarification of the Success Standard, ensuring that
each member of the group meets the standard.
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Evidence of Learning
Checks for Understanding/Expected Outcomes:
 Students will build their catapults.
 Students will articulate how potential and kinetic energy were used in this activity.
 Students will complete a Data/Reflection Sheet.
 Students will be evaluated using the included Rubric.
Teacher Notes:
 Through this STEM activity, students should be exposed to the engineering process of
design, build and modify.
 Data/Reflection Answer Sheet attached.
 Students should understand how the potential energy was converted into kinetic
energy (rubber bands being stretched then let go).
 Research Activity (optional) The research activity asks the students to research the
furthest launch on a TV show called "punkin chunkin." If you ask them to do this, they
will find it flew several thousand feet. They might even want to share what that
catapult looks like and how it did so well.
 This lesson could also be used to demonstrate Newton’s 3rd Law or used to model
quadratic projectiles.
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Category
Problem
Solving

Creating a Catapult
Rubric
4
3
Actively looks for Refines solutions
and suggests
suggested by
solutions to
others.
problems.

2
Does not suggest
or refine
solutions but is
willing to try
other’s
solutions.

1
Does not try to
solve problems
or help others
solve problems.
Lets others do
the work.

Contributions

Routinely
provides useful
ideas. Leader.

Occasionally
provides useful
ideas. Strong
team leader.

Rarely provides
useful ideas. A
satisfactory
team member.

Provides no
useful ideas or
refuses to
participate.

Attitude

Never is publicly
critical of the
project or others.
Positive attitude.

Rarely is publicly
critical of the
project or others.
Often has a
positive attitude.

Occasionally is
publicly critical
of the project or
others.
Sometimes has a
positive attitude.

Often is publicly
critical of the
project or others.
Has a negative
attitude.

Focus on the
Task

Constantly stays
focused on task.

Mostly stays
focused on task.

Hardly stays
focused on task.

Rarely stays
focused on task.

Working with
others

Almost always
listens and
shares with
others.
Demonstrates
understanding of
concepts.

Mostly listens
and shares with
others.

Comprehension
of Concepts

Occasionally
listens and
shares with
others.
Demonstrates
Demonstrates
understanding of understanding of
most concepts.
a few concepts.

Rarely or never
listens and
shares with
others.
No
demonstration
of understanding
of concepts.

Total ____________/24 Points
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Best Launch: Catapult Competition
Data/Reflection Sheet
First Design
1. Do you think the catapult arm is a good length right now, or
should you attach another stick and make it longer? Why?
2. Where is the vertex?

3. Do you think the three-craft-stick wedge is a good-sized
wedge, or do think it should have more, or less sticks? Why?

Attempt Distance
1
2
3
4
5

4. How did your catapult do?

Second Design
5. What did you modify about your catapult? Why?

Attempt

Distance

1
6. How is the vertex related to your first catapult? (larger,
smaller, same?)

7. Did your modifications change your projection? How?

2
3
4
5

8. If you could modify again, what changes would you make? Why

9. What did you learn about the STEM engineering design, build, modify process?

10. How was potential and kinetic energy used in this activity?
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Best Launch: Catapult Competition (answers will vary)
Data/Reflection Answer Sheet
First Design
1. Do you think the catapult arm is a good length right now, or
should you attach another stick and make it longer? Why?
Possible answer: built as teacher designed
2. Where is the vertex?
Answer: Open angle where top craft stick meets bottom.
3. Do you think the 3-craft-stick wedge is a good-sized wedge,
or do think it should have more, or less sticks? Why?

Attempt Distance
1
4”
2
6”
3
4”
4
2”
5
4”

Possible answer: More makes bigger “spring”
4. How did your catapult do?
Answers will vary

Second Design
5. What did you modify about your catapult? Why?
Answers will vary
6. How is the vertex related to your first catapult? (larger, smaller, same?)
Possible answer: More acute or obtuse
Attempt
depending on additional craft stick added.
1
7. Did your modifications change your projection? How?

2
3

Answers will vary
8. If you could modify again, what changes would you make?
Why

4
5

Distance

Answers will vary
9. What did you learn about the STEM engineering design, build and modify process?
Possible answer: Modifying allows for better design
10. How was potential and kinetic energy used in this activity?
Possible answer: The stretching of the rubber bands (stored/potential energy)
created motion energy (kinetic energy) upon release.
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