
Invent a Vehicle
Develop a new vehicle for transporting 
hazardous waste to a safe place on land.
• Paper
• 6 drinking straws
• Square of cardboard
• Clothespins
• 5 mailing labels
• 10 rubber bands
• Newspaper*
• 6 toothpicks
• 3 cardboard tubes
• 20 marbles (this is the hazardous waste)

Reflection Questions:
How does it work?

How does this design challenge apply to 
the real world?

Redesign Challenge:
Your delivery route has become flooded. 
How would you redesign the vehicle to 
transport the hazardous waste over land 
and water? 

Move the Marbles
Create a marble maze to move the 
marbles from the tabletop to the bag on 
the floor.
• Masking tape
• 5 tubes
• 2 sheets of paper
• 10 index cards
• 10 straws
• 20 toothpicks
• 10 marbles

Reflection Questions:
What was an element you had to include in 
your maze for the marble to reach the 
bag?
How did the distance of the bag from the 
tabletop affect the design of your maze?

Redesign Challenge:
How would you redesign the maze for the 
marble to make it to the bag in the shortest 
amount of time? Longest amount of time?

Build an Alphabet Block
Create a cube/block with letters of the 
alphabet using the following materials. 
• Box or cardboard/paper shaped into a 

box
• Tape
• Glue
• Buttons* 
• 2 straws
• 5 paper clips
• 10 toothpicks
• 1 clothespin
• 1 12” square of aluminum foil*
• 1  2” length of string
• 3 recycled plastic lids*
• 3 rubber bands
• Scissors (you may not alter these)*

Reflection Questions:
What might you keep the same when you 
redesign and why? 

Redesign Challenge:
How would you redesign your alphabet 
block for a child who cannot see (by using 
braille instead of alphabet letters)?

Build an Arch
Build an arch that is three feet tall
• 1 box of spaghetti noodles*
• 1 bag of miniature marshmallows*

Reflection Questions:
What did you know about an arch that 
helped you in this challenge?

Which design aspect is important to include 
if you were to redesign for a taller arch?

Redesign Challenge:
Build an arch tall enough for everyone in 
your family to pass under.

Miniature Amusement Park
Build an amusement park on a square of 
cardboard.
• 25 toothpicks
• 25 paper clips
• 5 rubber bands
• 10 plastic bottle caps
• 10 mailing labels
• 1 12” piece of string
• 1 12” square of cardboard

Reflection Questions:
What new perspective did you gain during 
this challenge?

What material would you have liked to 
have in this challenge and why?

Redesign Challenge:
There is an unexpected disaster. How can 
your amusement park be redesigned to 
help with disaster relief? .

Overall Design Reflection Questions:
• What were some interesting discoveries you 

made while working on the Design 
Challenges?

• About the problems? About 
yourself? 

• What were some of the difficulties of the 
Design Challenges?

• What made them difficult?
• What were some learning moments?

• What made them so?
• How can you use what you have learned in 

the future? 

Quote:
Explain the quote listed in your own words, 
and then describe how it applies to the 
design challenge.

“You will have unlimited opportunities to do 
whatever you set your mind to.” 

- Earl Woods 
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For more on design and innovation, check out: 
Following Nature’s Lead Digital Exploration on TGR EDU: Explore https://tgreduexplore.org/curriculum

Ready to have some fun with TGR Foundation’s Design Challenges?! These family-friendly 
activities will unlock your creativity to explore, design and test solutions for real-world 
problems. The challenges use everyday household items but you can switch them out with 
similar items you have at home.
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