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Making a Kite 
You are going to make a kite and learn more about 
symmetry and angles! 

You will make a kite out of one piece of paper first.  

Then you will design a spool for the string of the kite using 
Tinkercad. Later you will send it to the 3D printer.  

 

Collect Ideas 
Before making a kite, you need to understand what a kite is. Look at the kite, the picture 
below, and information on kites your teacher gives you. 

 

1. What do you think 
would happen if a 
kite did not have a… 

a. Sail? 

b. String? 

c. Tail? 

String: The string 
connects you and 
the kite. 

Tail: The tail 
keeps the kite 
from spinning 
around. 

Sail: The wind 
blows into the sail 
to lift the kite. 
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Make and Re-make Prototypes 
Your kite will be made from a square piece of paper. You can sketch 
some designs that might be used on the real kite.  

1. Fold a square piece of paper along a diagonal.  
Unfold your square paper. The fold line you see is a line of symmetry. 

 

2. Sketch a design on the square using the line of 
symmetry you made.  

3. Sketch three different designs. 

4. What parts of each sketch will you use on the kite design you make? 

5. Create a requirements list on a separate piece of 
paper that you will keep. You will add to the 
requirements list as you develop your design.  

Ask Your Mentor 

Mentors are adults who can help you solve problems. Your mentor for MPACT is an 
adult who uses 3D modeling and printing in their work. They are ready to help you with 
your designs. 

Tell your mentor 

• How you learned about kites 
• How you made your designs 

Ask your mentor 

• How they learn about the things they want to design  

When you fold a shape along a line and the 
two parts match exactly, then we call the 
line a line of symmetry. A shape that has 
a line of symmetry is called symmetric.  

 

Requirements 
are the “musts” 
for the kite.  

 

A sketch is like a 
prototype but it is a 
drawing. You draw quickly 
so you can test out ideas. 
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Mathematics Exploration 

Some shapes have: 

• One line of symmetry 
• More than one line of symmetry 
• No lines of symmetry  

6. For the shapes that have lines of symmetry:  

a. Fold the shape along a possible line of symmetry. Check if the two halves of 
the shape match. 

b. Draw all the lines of symmetry of the shape. 
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Design the Spool 
The kite needs a spool that you can design in Tinkercad. The spool holds  
the string neatly. With a spool, the child can hold the kite string more  
easily and let out more string so the kite goes higher.  

 

Design on Paper 

1. Draw a spool that you can hold.  

2. How did you use measurements and shapes to draw your design? 

Design on the Computer 

3. Your spool should have the following measurements to make shorter print times. 
Write them in the requirements list.  

c length: 100 mm or less 
c width: 70 mm or less 
c height: 10 mm or less 

4. Look at the shapes in Tinkercad. Which shapes will you use to make the spool?  

5. Design the spool in Tinkercad. Check the size as you design to meet the 
requirements. 

Reflect and Celebrate 
• What worked well in Tinkercad? 
• What was challenging about making the pieces with Tinkercad? 
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• What needs improving? 
• What math did you learn or use?  

6. If there is time, use your reflections, go back to Tinkercad and improve your 
spool. 

Ask Your Mentor 

Write to your mentor and tell them:  

• What you like about using Tinkercad 
• One problem you had using Tinkercad and how you solved it 

Ask your mentor for their ideas about your design. 

Your mentor will write back to you. You can use what they say to improve your design. 
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Make the Real Thing 
1. Before printing, get a classmate to check your design.  

Fix anything that did not get a check mark.   

c Is the length 100 mm or less?  
c Is the width 70 mm or less? 
c Is the height 10 mm or less?  

2. When everything is checked off, 3D print the spool with your teacher’s help.  

While you wait for the print, make the kite and do the other activities. 

Make the Kite 

3. Follow the instructions below to make the kite and tail.  

   
Fold rectangular 
piece of paper so 
the top right corner 
meets left side. 

It should look like 
this.  

 Fold up the bottom.   

     

 

 

 
Unfold.   Cut along the bottom 

crease. 
Now you have a 
square and a 
rectangle. 
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Flip the paper 
over. 

Rotate the paper. 
Make a design using 
the crease as the 
line of symmerty. 
Use your prototype 
sketches as ideas. 

 Fold the right corner 
to the middle crease.  

It should look like 
this. 

     

   
Fold the left corner 
to the middle 
crease.  

It should look like 
this.  

 Fold the right corner 
that you had folded 
into the middle back 
to the top right side.  

It should look like 
this. 

     

    
Fold the left corner 
that you had folded 
into the middle back 
to the top left side.  

It should look like 
this. 
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Now you are ready to make the kite tail. You will use the rectangular piece of paper 
that you made when you cut the paper. 

  
Fold the rectangle in half.  …so it looks 

like this. 
Cut lines, from the 
creased side towards 
the open edge. Stop 
before the edge. 

Your paper now 
looks like this. 

    

  
Unfold the 
rectangle.  

…so it looks like 
this. 

Cut at alternating sides. Your paper now 
looks like this. 
Stretch it out 
carefully and you 
have your kite 
tail. 

    

Now you are ready to attach the kite string. You will use tape to make some parts of 
your paper stronger. 

  
Unfold the kite. …so it looks like 

this. 
Place small pieces of 
tape at these spots. 

Stretch it out 
carefully and you 
have your kite 
tail. 
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Poke small holes through the tape and 
paper. The holes should be just big enough 
to put your string through them. 

…so it looks like this. 

    

  
Tie the kite and tail 
together. 

It will look like 
this.  

Measure string 
from one of the 
holes on the sides 
to the hole at the 
bottom and back to 
the other hole on 
the side. Cut. Tie 
the two ends to the 
middle holes. 

Tie your long kite 
string to the big 
loop. 
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Fold the sides of your kite back to the way 
you had them. Now you are ready to fly.  

    

Reflect and Celebrate 
• What worked well? 
• Does it meet all the requirements? 
• What math did you learn or use? 
• Try to improve your kite if needed. 

 
Mathematics Exploration 

Let’s explore angles that are formed by folding a paper circle. You will draw a circle, 
then use it to form angles.  

4. Draw a circle on a piece of paper using a string and a pushpin.  

   

Cut a piece of string 
between 5 and 6 inches 
long. 
Tie a pencil onto one end 
of the string.  

Place cardboard or a pad of 
paper under the piece of 
paper you are using. Place a 
pushpin where the center of 
the circle will be.  

Hold the string tight between 
the pencil and the pushpin. 
Draw all the way around 
until you have made a circle.   
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5. Cut out the circle you just drew. Fold the circle in half. Then fold the half circle in 
half again. It should look like this:  

 

The two straight sides of the paper are lines that 
form an angle. This angle is like the square 
corner on a piece of paper. Its measure is 90º 
(90 degrees.) 

We mark 90º angles with a square corner. We 
label the angle with its measure near the angle 
marker.  

 

 

6. Fold the quarter circle in half again. It should look like this: 

 

Remember, the angle is formed between two 
lines that meet. What is the measure of the 
marked angle? Write it near the angle 
marker. 

How do you know the measure of this angle? 

7. Unfold the paper until it is a half circle. It should look like this.  

 

What is the measure of 
the marked angle? 

How do you know? 

Any time two lines meet, they form angles. The measure of the 
angle tells you how many degrees one line must turn to be in the 
position of the other line around a common point.  
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8. Unfold the circle and cut out 90º, 45º, and 180º angles wedges from your circle.  

 

9. Compare your group’s angle wedges with another group’s. Does the size of the 
circle matter when you measure an angle? Explain.  

10. Using your own kite, find 90º and 45º angles on it.  Hint: think about how you 
folded the angles in your kite. Then use angle wedges to check by measuring.  

11. Use your angle wedges to form an angle that measures 360º. What does it look 
like?  
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Brain Teaser  

Sam folds a piece of paper and then punches a hole. He then unfolds the paper to see 
the design.  

12. Select which design he will see for each puzzle.  

Puzzle 1.     

   

  

     
A.

 

B.

 

C.

 

D.

 

E.

 
     

Puzzle 2.     

    

 

     
A.

 

B.

 

C. 

 

D.

 

E. 

 
     

Puzzle 3     

    

 

     
A.

 

B.

 

C.

 

D.
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13. Some shapes have two or more lines of symmetry, like this flower.  
Draw a different shape that has two or more lines of symmetry. 

 

When the printing is done,  

14. Put all the parts together.  

15. Check off the design requirements that your design meets. 

16. Go outside. Fly the kite. Does it fly as well as you expected?  

Ask Your Mentor 
• Tell your mentor what you like about your kite. 
• Tell your mentor what problems you had when making the kite and how you 

solved them.  
• Ask your mentor about design problems they had to solve.  

Reflect and Celebrate 
• What worked well? 
• What strategies did you use to solve problems? 
• What math did you learn or use? 
• Try to improve your kite if needed. 

 

This flower has 6 
lines of symmetry. 
Four lines are 
provided.   


