
(HW         )   Geometry Concepts in Modular Origami    Due:                 
                 

Name: _____________________________________   Period: _____    Submission Date: _______________   
 

This sheet is associated with the following videos on 

GardenEDU.org:  

 Modular Origami 

 Stellated Dodecaherdron 

o Make One 

o Stellation & Symmetry 
 

 

Part 1:  Watch any of the videos above that you haven’t 

already explored and answer the following questions: 
  

(A)    What is the mathematical name for each of the two types of regular  

polyhedra pictured to the right? 

       Figure 1: ____________  Figure 2: ____________ 
 

(B)    Why are these two polyhedra called a ‘dual’ pair?  

 
 

(C)    How many regular stellations are possible for a hexagon?  A heptagon?  How about a regular 12-sided polygon? 
 

 Hexagon: ______________   Heptagon: _______________  A 12-sided polygon: ________________ 

On the back of this sheet, draw and label 2 different stellations for each of these 3 polygons,  

OR explain why only one is possible if that’s the case. 
 

 

(D)    How many index cards would it take to make a level-1 Menger Sponge? Level-3? Level-7?  Level-17? 

 1: _____     3: _____     7:_______     17: _________ 

 
 

Part 2:  Make a Stellated Rhombic Dodecahedron as per the instructions in the video.  You’ll need 12 bookmark 

sized strips of paper and a sheet of printer paper in order to make a ‘guide’ for folding as the video specifies. 

You can use your model to answer the following questions.  Write up your work and answers to the following four 

questions on a separate sheet of paper and staple it to this sheet. 
 

(E) Look inside the model without breaking it and describe what you see. 
 

(F) How does this “Stellated Rhombic Dodecahedron” compare to the normal dodecahedron?  In particular, count and 

compare the number of vertices edges and faces of each.  Without counting, reason out how many vertices, edges, and 

faces a stellated icosahedron would have.  Is a stellated icosahedron related to a stellated dodecahedron the same way as 

an icosahedron is related to a dodecahedron -- why or why not? 
 

(G) Either calculate or approximate/measure the outer surface area and volume of your model.  Make a conjecture 

about how these two quantities are related (In other words, if someone told you only the surface area of the giant 

cardboard model, your conjecture should predict a total volume for the giant cardboard model.)  The surface area of the 

model shown in the video is approximately 3 square meters in total, given that, what does your conjecture predict the 

volume to be?  Does your guess seem reasonable?  If you can’t calculate the volume explicitly, at least give and justify a 

lower and upper bound for the volume. 
 

(H-optional) As the video series indicates, this Stellated Rhombic Dodecahedron can be used to uniformly ‘pack’ space 

(it’s the 3-dimensional version of a tiling).  Can you use this fact to calculate its volume of the model in an elegant way? 

Fig1 

Fig2 


