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Looking for ways to engage students in authentic mathematics regardless of 

their algebraic competence? Come see how graph theory, number theory, and 

cryptography can provide realistic, understandable opportunities for students to 

engage in rich mathematics regardless of their algebra ability. 
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Identify which is the random selection scramble and explain 

how/why you arrived at your decision.  
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Identify which is the random selection scramble and explain 

how/why you arrived at your decision.  

Does this help?  
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  Preliminaries 
   Goals 

 

  Format 
 Graph Theory, Number Theory, Cryptography 

 

 Quick Introductory Activity 
 

 More In-Depth Investigation Activity 
 

 Discuss Variations for Implementation 
 

  Background/Context 
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  Preliminaries 
   Goals 

 

  Format 
 

  Background/Context 
 Evolution & Relevance 

 

 Unknown & Undervalued 
 

 Meaningful & Timely 
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 Quick Start  Animal Survival 

What’s the 

Difference? 
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 Quick Start  Animal Survival 

Is Your Graph the 

Same as My Graph? 
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Start of Game 

End of Game 

Rules for Playing Sprouts 
 

1. The winner is the player who makes the last move. 

2. No vertex have more than 3 edges. 

3. A move starts by drawing an edge such that: 

• the edge starts and ends at a vertex 

• the edge does not cross an existing edge 

4. The move ends by placing a new vertex along 

       the newly drawn edge. 
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Determine the maximum number of moves possible in a 

Sprouts game that begins with 42 vertices. 

(without actually playing a game with that many vertices) 
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Start of Game 
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Forwards Argument 
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Subtle Argument 
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How can this chart  help answer the 

original question? 
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Is there a better way to answer the 

original question? 
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Doh! What about Leap Years?? 
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Here are two different 

schemes for replacing 

plaintext with ciphertext  

(i.e. encrypting a message) 



Graph Theory / Number Theory / Cryptography 
Engaging Activities & Ideas for Teaching Discrete Math 

Here are two different 

schemes for replacing 

plaintext with ciphertext  

(i.e. encrypting a message) 

Based on the information given, write the word “SECRET”  

using the Random Scramble ciphertext . 
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Here are two different 

schemes for replacing 

plaintext with ciphertext  

(i.e. encrypting a message) 

Based on the information given, write the word “SECRET”  

using the Modular Scramble ciphertext. 
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Here are two different 

schemes for replacing 

plaintext with ciphertext  

(i.e. encrypting a message) 

We’ve received a secret word that has been 

encrypted using each of the schemes. 

 

You’re job is to decode this secret word. 
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We’ve received a secret word that has been 

encrypted using each of the schemes. 

 

You’re job is to decode this secret word. 
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Based on the information given, 

what is the SECRET word? 
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We’ve received a secret word that has been 

encrypted using each of the schemes. 

 

You’re job is to decode this secret word. 
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