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These ideas are provided so you can guide students who are struggling to think of a design. 
Do not spell out for students, or expect students to come up with these exact designs. 

Design 1—The Cardboard Hand 

Guiding Questions: 
• Could you make a hand out of cardboard? 
• What would you have to do to make the 

cardboard fingers bend? 

• How could you control the fingers? 
• Would you need to devise something for 

the material you pull to slide through? 

Resources: 
• Cardboard 
• Scissors 
• String 
• Drinking straw, cut to length 

• Short zip ties (or something else to pull 
the strings) 

• Duct tape 

Steps:
1. Cut 5 cardboard strips to act as fingers, long enough to attach to the hand using duct tape. 

2. Attach a piece of cardboard at the wrist to hold the hand in place. 

3. Make joints by creasing the cardboard with the edge of a ruler. 

4. Use string for tendons to pull the fingers down, and use short sections of straw to guide 
the strings. Use duct tape to keep the straws in place. 

5. Make loops (for the engineer’s fingers) with the zip ties and tie to the ends of the strings. 

Results: Mixed 
It is difficult to tie a loop on the string at the right location, so the fingers do not all bend 
together (or the same amount). The prosthetic is very wide, compared to a human hand, 
which makes it easy to work with, but difficult to do tasks with smaller objects. Real fingers 
have joints where they meet the hand, but the prosthesis doesn’t, so the grasping action is 
ineffective. The thumb, as designed, does not help with grasping objects. 

Improvements: 
Being able to control the prosthetic hand and fingers without requiring finger movements to do 
so (see Design 2).
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Design 2—Wrist-Activated Prosthetic Hand
Guiding Questions: 
• How could you improve the cardboard hand? 
• Could you open and close the fingers with a 

single motion? 

• How would someone with no hand control the 
grabbing feature of the prosthetic hand? 

Resources: 
• 3 sheets of card
• Masking tape
• 4 biodegradable straws
• Jumbo craft stick
• String
• Duct tape
• Skewer (or sharp instrument to make holes)
• 6 hex bolts
• 6 hex nuts
• Scissors

Steps:
1. Follow steps 1–4 from Design 1.
2. Using a skewer or other sharp object, poke holes in the hand 1–2 cm from the bottom straw 

of each digit.
3. Thread string from the top of the digit, through each straw, and attach with tape at the fingertips. 

Tying a knot in the top of the string will stop it sliding through the tape.
4. Pull the strings through the holes to the other side of the hand.
5. Using a hole punch, punch five holes in a jumbo craft stick. Then thread the five strings through the 

holes and tie securely.
6. Screw two hex bolts through two of the holes in the craft stick. Make sure the heads of the bolts 

face into the hand.
7. Using tape and a thin piece of card, make a grip over the back of the hand for your fingers to fit into.
8. Cut a new rectangle of cardboard. Make two holes in the top of the cardboard to match the hex 

bolts on the craft stick, and fasten together with hex nuts.
9. Take a large rectangle of cardboard and make a fold down each of the long edges. Make sure your 

cardboard hand support from the last step fits between the folds. Make four holes through this 
cardboard and the hand support. Secure with hex bolts and nuts.

10. At this point you can trim the hand to shape, and to fit the sleeve better. Next, make straps out of 
tape to hold the sleeve on to your forearm. You can use another piece of tape on the back to stop it 
sticking to your arm.

11. Attach to your arm and flex your wrist to make the fingers bend and grasp objects!

Results: Good 
Flexing the wrist opens and closes the hand, which means that all the fingers bend together instead of 
individually. Similarly to Design 1, the prosthesis is very wide compared to a human hand, which makes 
it easy to work with, but it is still difficult to do tasks with smaller objects.

Improvements: 
Improvements would include reducing the hand’s overall size. The thumb could be better engineered to 
be more opposable, like a real thumb.
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Design 3—Pulley 
Guiding Questions: 
• Could you make a claw? 
• What would be the sturdiest material to make 

a claw out of? 

• How could you make the swivel in the claw? 
• How could you move the arms of the claw? 

Resources: 
• Craft sticks 
• Hole punch 
• String 
• Rubber bands 
• Chopsticks 
• Zip ties or twist ties 
• Glue 
• Duct tape 
• Empty clear tape dispenser 

or soda bottle cap to act as a spacer (or other item) 
Steps: 
1. Cut the rounded ends off two craft sticks and glue these to another craft stick at right angles. 

Use supports to provide stability. 
2. Make two small holes in a fourth craft stick and glue to the two cut craft sticks to make a 

rectangle. Use supports to provide stability. 
3. Make two swiveling “fingers.” Take two craft sticks. Punch a hole in the end of each one with a 

hole punch. 
4. Glue a spacer the width of a craft stick between the two craft sticks, opposite the end with the 

holes. The easiest thing to use is a small length of craft stick. 
5. Glue a short length of chopstick to the top of the rectangle, at the very end. This will be the 

hinge. The chopstick ends should only just extend past the edge of the rectangle. 
6. When the glue is dry, carefully place one finger on the chopstick hinge, with one hole on each 

side of the chopstick. Wrap a rubber band above the hinge to hold the finger in place. 
7. Repeat for the other finger on the other side of the rectangle. 
8. Attach a string to each finger by tying or duct taping. Thread the other end of the strings 

through the holes in the top part of the rectangle, crossing the strings before you do so, so 
that the string attached to the right finger goes through the left hole. 

9. Tie the loose ends of the strings to a chopstick. 
10.  Attach a clear tape wheel (or bottle cap) as a spacer, so the strings are lifted above the top of 

the rectangle. Use zip ties to create a channel so the strings stay in place on this spacer. 
11.  Attach rubber bands to the fingers, to connect to the base of the rectangle. One way to do 

this is to knot the rubber band through the rubber bands that hold the finger on the hinge. 
Depending on the size of the rubber bands, it may be necessary to make a rubber band chain 
to reach the bottom of the rectangle. The tension of the rubber bands should pull the fingers 
open when the strings are not being pulled, but the tension should not be so strong that the 
fingers are difficult to close. 

Results: Good 
Despite the fragility of glued wood, this should be able to pick up small objects. 
Improvements: 
Ensure that all angles are right angles, and that the holes in the top part of the rectangle are 
big enough for the string to pass through without the string getting caught on a splinter (this is 
something you or another adult might have to do).
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