WQED

Elf Trap STEM Project

Students in Grades 6-8 will use their knowledge of simple machines and background knowledge of Rube
Goldberg Machines to construct a complex machine to trap an elf. The students will have to draw and then build
their traps using everyday items. The trap must include a trigger mechanism that will set it off, as well as a place
that safely holds the captured elf so that he/she cannot escape.The trap must include bait of some kind that will
lure the elf into the trap. The students will then reflect on their design and communicate any changes they would
make if they could do it again.

Lesson Summary

Students in Grades 6-8 will construct a complex machine (several simple machines put together) to catch one of
Santa’s elves (ex: Elf on the Shelf). If out of season, replace the elf with a fictional character or a mouse.
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Time Allotment

1 to 2 weeks to complete the project
Learning Objectives

Students will use their knowledge of simple machines and background knowledge of Rube Goldberg Machines
to construct a complex machine to trap an elf. The students will have to draw and then build their traps using
everyday items. The trap must include a trigger mechanism that will set it off, as well as a place that safely holds
the captured elf so that he/she cannot escape.The trap must include bait of some kind that will lure the elf into
the trap. The students will then reflect on their design and communicate any changes they would make if they
could do it again.

Prep for Teachers

e Gather materials/supplies
e Prepare video examples of Rube Goldberg Machines
¢ Print out student packets

Supplies

Recycable/Reusable items such as:

cardboard boxes of all sizes
popsicle sticks

wood scraps

books

hot glue gun/rubber cement
string

marbles



e cgg cartons
e ANYTHING that can be found in a classroom or home
e Copies of student packets

Lesson Tips

¢ Give students a day to get into groups and brainstorm how to build their trap. Once they have come up
with a few ideas, make sure they have at least 3 simple machines in their drawing; show examples of Rube
Goldberg Machines and teach a simple machines lesson before the project.

¢ Go over requirements on a Friday so they have time to gather materials over the weekend at home.

Some examples of Rube Goldberg Machine and simple machines

e Let's Fix Chuck's Machine | Everyday Learning
e Simple Machines: Energy Is Everything | PBS NC Science
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Building Simple Machines: A Glass of Milk, Please
Building Simple Machines: Plant Quencher

Introductory Activity

1. Ask students if they have ever had an Elf on the Shelf.

2. Ask students to explain what they know about simple machines to check understanding.

3. Tell them they will be putting their knowledge of simple machines to the test to construct a trap to try to
catch the elves that spy on them for Santa.

Learning Activities

Instructions:

1. Distribute student packets.

2. Students will work together to create an initial design of their elf trap on their
project information sheet. All materials, trap parts, and simple machines should be
labeled.

. Teacher will approve the design and students can begin constructing it in class.

. Allow students at least a full week to 2 weeks to construct the projects in class.

. Any changes made from the initial design should be listed on the project information sheet. Reasons for
the changes should also be noted.
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6. Once the design is finished, students should draw their blueprint again, and label the materials, trap parts,
and simple machines.

7. When reflecting on their finished products, students should think about what they would do differently if
they would be asked to do the project again. What components would they change? What components
would they keep the same?


https://wqed.pbslearningmedia.org/resource/ket-earlychild-sci15/lets-fix-chucks-machine/
https://wqed.pbslearningmedia.org/resource/simple-machines-energy-is-everything-unc-tv-scienc/unc-tv-science-animation/
https://wqed.pbslearningmedia.org/resource/phy03.sci.phys.energy.zmilk/building-simple-machines-a-glass-of-milk-please/
https://wqed.pbslearningmedia.org/resource/phy03.sci.phys.energy.zplant/building-simple-machines-plant-quencher/
https://www.pbslearningmedia.org/asset/595ac52b-0b57-46f6-a478-2409e2702d74/

Guiding Student Inquiry

Before Activity
Show Rube Goldberg Machine examples to spark their interest. Ask them to think of three simple machines they
could construct using simple everyday items to catch an elf.

During Activity

Monitor all groups as they are working, asking them to explain their designs and how the simple machines work
together. If any students are struggling, clarify what you are looking for and ask them what would make this
project easier.

After Activity

Did their construction go exactly as planned? What caused changes, if any occurred? Did they incorporate
teamwork and work together to come up with a blueprint? Was any part of this project more difficult than
expected? What are some things that would have made constructing the traps easier?

Check for Understanding

¢ Identify the 6 main types of simple machines and how they work together in a Rube Goldberg style
machine to trap the elf.
e Define the six types of simple machines and a Rube Goldberg machine.

Extension Activity Ideas

o Ask the students to challenge themselves by creating a new trap that is not made from 1 of the 6 types of
simple machines.

School-to-Home Connection

¢ Students could construct a simple machine at home using everyday items to complete a funny task to share
with their families.





