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• Research Question 
1. Do all the polyhedra conform Euler’s polyhedral formula (F+V-E=2)?  

2. When the different polyhedra (Platonic Solids and Archimedean Solids) are used as 
dice, will the fairness of the dice alternated corresponding to the increment of the 

complexity of the polyhedral structures? 

• Hypothesis/Problem/Engineering Goals 
1. The hypothesis of this science research project is as the complexity of the shape of 

the polyhedra increases, the polyhedral dice will lose its fairness. 

The goal is to follow the pattern-conjecture-proof process of the mathematic experiment 
to discover the factors determined the fairness of the polyhedral dice. 

• Description in details of method or procedures 
Procedures: 

1. First, before the rolling processes start, the construction of different polyhedral dices 
should be designed already. 

2. There are 18 polyhedra being used in the project, among all, five are Platonic Solids, 
13 are Archimedean solids. The layouts of the polyhedra are downloaded from the 

website and some related books. 
3. After finishing all the construction of the polyhedral dices, the rolling steps and 

collecting data starts. 
4. The patterns from the experimentation would be discovered and the conjecture would 

be made from the data. 
5. Each dice should be rolled at least 500 times to have a solid pattern, therefore the 

rolling work would keep going till the science project ends. 
6. Between the data collecting period, reading more related articles and books to figure 

some mathematical proof about my project. 



7. Also the second part of the experiment is to discover the symmetrical structure of 
each polyhedral dice. I will randomly rotate the dice in the hands and put down on a 

surface after rotation to predict the outcome of the number on the face.  

Data Analysis 
Data would be collected in the example form below. There will have more than 18 tables of 
data collected in the end of February. 

Tetrahedron (200 times) Four faces, four vertices, six edges 

Face Number Frequency 
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