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What’s in this 
booklet?
This STEM Innovator’s Guide includes 
three activities that will get you 
thinking about how kites work and 
how you can improve a design with 
some innovation.

Kites have been used for 
more than a leisure activity or 

hobby throughout history. A box 
kite invented by Lawrence Hargrave 
around 1893 is credited for inspiring 

the designs of early airplanes.
Credit:  collection.maas.museum/

object/253930

Did you 
know?



All About Inventions
OK, maybe not all, but enough to get us started. 

When engineers consider improvements to an existing product (an innovation), they use the 
engineering design process. It looks like this:

The process goes through several steps that enable engineers to go from an idea to a completed 
design. Sometimes engineers go around the loop several times as they modify their prototype and 
test it to see how it works. 

You should go through a similar process as you innovate your prototypes in Activity 3.

What’s the problem?
Ask questions.

How can I make it 
better?
Make your solution 
better!

What happens when I 
test my solution?
Let’s test my solution!

What steps will I take to 
solve my problem?
Choose a solution & 
develop a plan.

How can I solve this problem?
Brainstorm possible 
solutions and share ideas.

 ACTIVITY 1
Facing the Wind



LET’S MAKE
Gather Your Supplies

So we can, you know, do this thing!

10-cell KaZoon Kite kit 

Not included: Scissors and Ruler
*Item can be found in another kit in the innovator box and can be used for multiple activities.

 Step 1 
Follow the instructions in the 10-Cell KaZoon Kite User Guide to 
construct your cells. 

 ACTIVITY 1
Facing the Wind

It is believed that the first kites were created in Asia 
more than 11,000 years ago using leaves, bamboo, 
and pineapple fiber. Similar kites today use more 
common materials such as paper or plastic, 
sticks, and string for their construction.  
Credit: SEAsia.co/2018/06/02/the-top-10-must-
know-facts-about-the-world-s-first-oldest-
kite

In this activity, you will construct 
10 tetrahedral cells while looking at the 
relationship between the surface area of single 
cells and the whole KaZoon Kite.

did you know?
There are many other types 
of cellular kites based on the 
same concept as the KaZoon 

Kite. Some of the more popular 
include the Box, Delta Box, 

Conyne, Waldof, and Circoflex. 
Credit: BlueSkylark.org/zoo/

single/cell/

Glue stick  2 paper clips*  

Note: Only construct 
the 10 cells at this point. You 
will connect them in a later 
activity. When the cells are 
constructed, move to Step 2.



 Step 2 
Measure the base length and vertical height of the covered sides of the 
cells. Then, calculate the area for each of the covered sides using the 
formula A = 0.5bh and record each area in the following table.

Base (b) 
cm

Height (h)
cm

Area 
(0.5bh)  

cm²

Number of 
Covered 

Sides

Total 
Surface 
Area of 

Wing cm²

Cell 1 2

Cell 2 2

Cell 3 2

Cell 4 2

Cell 5 2

Cell 6 2

Cell 7 2

Cell 8 2

Cell 9 2

Cell 10 2

Total for KaZoon Kite 20

 THINK ABOUT IT
Ask the Question

Because understanding the why is important.
What do you think the 

relationship for the volume 
of the cells (V = (1/3)Bh, 

with B as the area of the 
base) to the total kite 

volume would be?

Using this 
relationship, what 
would the surface 

area be if four 
KaZoon Kites were 

put together to 
make a bigger kite?

What is the relationship between the surface area for each of the cells to the total surface area of the whole KaZoon Kite?

Height (h)

Base (b)

 Activity 2 
Riding the Wind



 Activity 2 
Riding the Wind

In this activity, you are going to practice flying the 
KaZoon Kite before attaching various masses to it. 
You will compare how different masses affect kite 
performance.

LET’S MAKE
Gather Your Supplies

So we can let this thing fly!

 Step 1 
If you haven’t done so already, complete your KaZoon Kite by tying each of 
the cells together to form a tetrahedron as shown.

did you know?
At one time, the smallest flying kite in 

the world was only 5 mm high (about the 
length of a red ant), and the largest 
was 55 m x 22 m (called Megabite). 

Credit: kite-agency.com/2020/01/14/
happy-international-kite-day-and-

some-fun-facts-about-kites/ 

Built 10-cell 
KaZoon Kite  

Not included: Various items that have masses of 
approximately 3 g, 6 g, and 12 g

String 



 THINK ABOUT IT

How large of a tetrahedral kite do you think 

you would need in order to attach a camera 

to it and take aerial photographs?

What would you recommend 
others do to improve their 

kite-flying experience?

What effect did adding mass have on the flight of the kite?
Ask the 
Question

Because understanding 
the why is important.

 Step 4 
Use some string to attach the different masses to your kite and fly it. Record the object you used and your 
observations of how it affected your kite’s flight in this table. Then, find objects to increase the mass until 
one object causes the kite to not fly anymore. Write what the object is in the bottom row and estimate 
how many grams it weighs. (If you have a scale, feel free to use it!) 

 Step 3 
Find two to three different small items that you can attach to your kite that have a mass of about three, six, 
and 12 grams. Some common items you might have are listed with their approximate mass.

 Step 2 
Go outside and practice flying your KaZoon Kite. Adjust the 
bridle until it gives you the best lift for flying.

 Activity 3 
Taming the Wind

Note: If there’s no wind today, 
put on your running shoes and create 

your own wind! Even though the kite will 
not keep flying after you stop, you can 

observe how it does fly behind you.

Safety tip: Make sure you have a wide-open space to fly your kite. There should be no 
large trees or electrical lines that can interfere with the flight. If your kite does become entangled 

with an electric line, DO NOT try to retrieve it. Electricity can still travel through the kite string to you!

Objects Observations

About 3 g

About 6 g

About 12 g

Kite Will Not Fly

Small pebble – 3 g 1 quarter – 6 g AAA battery – 12 g

Small action figure – 3 g 1 nickel – 5 g Compact disc (CD) – 12 g

Peanut – 3 g 2 pennies – 5 g Pencil – 10 g



 Activity 3 
Taming the Wind

Now, it’s time for you to do a little 
innovating on your 10-cell KaZoon Kite. 
You can use materials within this kit and 
any other materials from home (with your 
parent or guardian’s permission). 

 Step 1 
As you might have noticed, it can be tricky 
getting your KaZoon Kite launched and airborne. 
So, your challenge here is to think about what 
you could add to your kite or how to modify the 
design to help it launch easier or make it easier to 
control when it is flying.

did you know?
The record for the highest flight of a kite is 
more than 12,000 feet. That’s more than two 

miles above the ground!  
Credit: kite-agency.com/2020/01/14/happy-
international-kite-day-and-some-fun-facts-

about-kites/ 

SAFETY TIP: Make sure you have 
a wide-open space to fly your kite. There 
should be no large trees or electrical lines 
that can interfere with the flight. If your 

kite does become entangled with an electric 
line, DO NOT try to retrieve it. Electricity can 

still travel through the kite string to you!

LET’S MAKE
Gather Your Supplies

So we can let this thing fly!

Built 10-cell 
KaZoon Kite  

Not included: Other materials you have available

String 



Engineering Process Step What You Did

Ask: Identify the problem or the 
opportunity. What is being asked? 
How will I know it is successful?

Imagine: Research possible 
solutions and brainstorm ideas 
that could possibly work.

Plan: Choose your best idea and 
sketch how you will make your 
idea work. 

Create: Execute your plan and 
create a prototype based on your 
plan. 

Improve: Test and evaluate your 
solution. If necessary, return to 
a previous step to make your 
prototype better. 

 Step 2 
Use the engineering design process to develop your innovation. Fill in this table to track how you worked 
through your innovation.

 THINK ABOUT IT
Ask the Question

Because understanding the why is important.
How much extra cost would 

be involved by including 
your innovation in a new 

kit? How much extra do you 
think someone would be 

willing to pay to have your 
innovation included? 

What were you trying 
to improve with your 

innovation? Why do you 
think it wasn’t included 

in the original design?

How could your innovation 
be incorporated into a 
redesign of the 10-cell 

KaZoon Kite? 
What other kite designs did you find that were similar to your final prototype?



Bonus 

Challenge! 

Do some research on 

different kite designs. 

Then, using materials you 

have lying around, design 

and build a kite that can do 

something different than 

your 10-cell KaZoon Kite 

such as acrobatic moves, 

flying higher, or flying 

with less wind!

Show off what you made!
Tag #BuiltwithPitsco on social.



But wait, there’s more!
More learning, more resources, more activities, and more giveaways.

Visit Pitsco.com/STEMatHome.

@ HOME

SCAN MESCAN ME  
with your 

phone 
camera.


