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Lesson 14: 
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Lesson 15: 
Tetrahedral Kites 

 
Each student constructs a tetrahedron and describes the linear, area and volume using non-traditional 
units of measure. Four tetrahedral are combined to form a similar tetrahedron whose linear dimensions 
are twice the original tetrahedron. The area and volume relationships between the first and second 
tetrahedral are explored, and generalizations for the relationships are developed.  
  

   

Students will:  

 Construct a tetrahedron from straws, thread, and tissue paper  
 Combine four tetrahedral to make a larger tetrahedron  
 Discover the relationship between the linear, area, and volume measures of similar 

polyhedral  

 
 Materials 

  

For each group of four students:  

 24 eight-inch straws (per kite) 
 Kite string  
 Glue stick  
 Tissue paper, 20" × 26"  
 Scissors  
 Tape  

Background:  

       When you ask most people what Alexander Graham Bell was most famous for they will probably 
be able to tell you that he was the inventor of the telephone. Some people may even know that it was 
invented in 1876 and that he later invented the gramophone. Very few people realize that Bell had a 
great passion for both aeronautics and kites. He used kites to further his knowledge of man assisted 
flight. Bell designed, made and tested many of his own man-carrying kites himself. To begin with Bell 
concentrated on the lifting aspects of the kite and experimented with rotors and winged flying wheels. 
Some of these were able to reach a height of more than 150 feet. 

     Bell used a variety of geometrical shapes in his kite designs. Geometry is a branch of mathematics 
concerned with the relationship between points, lines, surfaces and solids. A tetrahedron is a four-sided 
solid, triangular pyramid. The two large tetrahedral shapes at the ends are attached together with a 
framework of smaller, hollow tetrahedrons.  A tetrahedral kite is a multi-celled rigid box kite 
composed of tetrahedral shaped cells. The cells are usually arranged in such a way that the entire kite 
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is also a regular tetrahedron. Bell found the tetrahedron to have a very good strength to weight ratio. 
This simply means that an object is structurally very strong but at the same time is very lightweight.  

      Bell continued to experiment with the tetrahedron. He built a kite called the Frost King, which was 
made up of 1,300 tetrahedron cells. The kite accidentally lifted one of its handlers some 30 feet above 
the ground! The kite, including all of its tackle weighed just 125 lbs; the weight of the handler was 165 
lbs. 10 miles per hour wind was recorded. The pull of the kites was measured using a standard spring 
scale. These can be found in most school science laboratories. From this Bell concluded that a much 
larger kite, carrying an engine, providing a 10 m.p.h. thrust would easily carry a man.  

       The first controlled man-flight, in one of Bell's kites took place in 1907. The kite was named the 
Cygnet, a much larger version of the Frost King. This kite contained 3,393 cells and carried floats to 
enable it to land on water. It was towed behind a steamship to a height of 168 feet. The pilot Lieutenant 
Thomas Selfridge survived the seven-minute flight unfortunately because the winding crew onboard 
the ship were too slow to unwind the towrope the Cygnet hit the water and broke up on contact. 
Selfridge died seven months later while flying as a passenger of Orville Wright. He became the first 
person to die in the history of powered flight. (Word to the wise-don’t try this at home).  

 
Instructional Plan 

In this lesson, students work together in groups to create tetrahedron models using straws, string, and 
tissue paper.  

Each group leader should then distribute six straws. Instruct the students to use three straws to make 
an equilateral triangle, so that the length of each side of the triangle is one straw. Students will have 
no trouble with this. Then, tell them to use two more straws to make two congruent equilateral 
triangles with the five straws so that the length of each side of the triangles is one straw. Again, 
students will have no trouble with this. Ask them to describe the shape they have made. Responses 
should include two equilateral triangles, a parallelogram, and a rhombus. Use the last straw with the 
other five to make four congruent equilateral triangles so that the side length each triangle is 
one straw. This is more difficult because the students try to do it in a plane. Eventually, however, a 
student will realize that the object can be three-dimensional and will construct a tetrahedron.  

1. String three straws on the 40" string. Tie the string so that the three straws form a tight 
triangle. It is important that one end of the remaining string be long enough to pass through 
another straw. The easiest way to pass the string through the straw is to start the string into the 
straw and then suck the string through the straw.  
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2. Tie en end of each of the two short strings to the vertices where there is no knot. Then, pass 
each string through a straw and tie the ends together to form a tight triangle. The five straws 
should now form a rhombus with one diagonal, as shown below.  

 

3. Pass the long string through the last straw and connect it to the opposing vertex to form a 
tetrahedron. Tie the ends together to complete the shape.  
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4. Fold a 20" × 26" piece of tissue paper into fourths, as shown. Each quarter will be 10" × 13" 
and is enough to cover two faces of the tetrahedron. Fold the 10" × 13" pieces into fourths, and 
place the template on two folded edges. Cut along the three sides marked CUT. (Students 
should place the template and make the three cuts while the tissue paper is still folded. This 
will prevent unnecessary cutting, and the proper shape will result when the paper is unfolded.) 

 

5. Unfold each quarter. They will look like this:  
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6. Attach the tissue paper to two faces of the tetrahedron. Lay the tissue paper on the table. Put 
glue along the flaps, and fold the flaps over the straws. Rotate the tetrahedron, apply glue to 
the other flaps, and fold these flaps over the straws.  
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7. Call the resulting shape Tetrahedron 1. Tell students that the edge length is one straw, the area 
of a face is one triangle, and the volume is one tetrahedron.  

 

8. Have students combine four copies of Tetrahedron 1 to make a larger tetrahedron. Place three 
tetrahedral on the table as shown, and tie the adjacent base vertices together.  

 

9. Place the fourth tetrahedron on top of the other three, and tie the adjacent vertices. Make the 
joints tight with no slack in the string for a sturdier model.  



Summer of Innovation
Instructor Guide 

Launch and Learn 

 

Summer of Innovation 2010 Launch and Learn 
 153

 

Call the resulting larger shape Tetrahedron 2. The final result will look like the figure shown 
below.  
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Tissue Paper Template 
Cut out the figure below. Fold a 10” × 13” piece of tissue paper into fourths, and place the template 
below on the folded paper. Cut along the three sides indicated by the word CUT, and then unfold the 
tissue paper. When finished, the completed piece will look like the figure to the right… 
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