
Crumbs: Math Lesson Plan 
Learning the game: Crumbs is an area control game for 2-4 players, ages 10 & up. In Crumbs, each player is a 
faction of animals (squirrels, ducks, chipmunks, and pigeons) that reside in a park and each round they are 
trying to collect the most breadcrumbs thrown around the park!  

Topics Covered: 

• Gravity 
• Randomness 
• Probability 
• Critical Thinking 
• Game Theory 
• Zoology  

Lesson Objectives:  

• Grades K-5: Students will be able to identify relationships between numbers and real-life events by 
analyzing data of a game of Crumbs. 

• Grades 6-8: Students will be able to analyze real problems presented in the game Crumbs by plotting 
game play metrics in the game.  

• Grades 9-12: Students will be able to effectively apply principals of probability towards a game of 
Crumbs by estimate the outcome of decisions made during gameplay.  

Academic Language and Vocabulary: Park, faction, feeding, probability, likeliness, feeder dice, daily buzz card, 
wooden crumbs, wet crumbs, scuffle, granny favor token, crumb trail score sheet, dog drop, movement, 
spawn a critter, graph, chart, record data, probability.  

Questions/Activities: 

• Track breadcrumbs earned each round by keeping track on a separate sheet of paper. When the game 
is completed, graph your data. Examine graphs completed by all players and write 2-3 sentences on 
how the graphs represent how the game played. In your answer, discuss your strategy and how your 
graph is a representation of your game play.   

• How does turn order impact the game? How would the game play with the following rule adjustment: 
During the turn phase, the player with the granny token takes the top daily buzz 
card from the stack and resolves it, then takes 2 actions. The next player may 
then take two actions, continue going around the board with each player taking 
two actions until all players are no longer taking actions. 

While playing, have each person record how many actions they take in a round and graph the results. 
Discuss how the game played before and after the new rule implementation, consult your graph in 
your answer.  

• Assign each section a number and measure the area of each section. Determine the % each area has of 
the overall board and record the data on a chart. After playing with that board for at least one game, 
assess how important each area was and determine if having control of a larger % of area is a viable 
strategy for the game. Express your findings in 2-3 sentences and support your answer with data from 
your findings.  



• Calculate the probability of being in an area with a 3 on it during the feeding phase. Be sure to consider 
dice roll probability and likelihood of being in a space when feeding occurs. When considering 
likelihood of being in that space use turn order (i.e. player 1st in a 4-player game would use a ‘1 out of 
4’, someone going 2nd in a 4-player game would use ‘2 out of 4’ etc.).   

• Design a new map that either increases or decreases the overall size of the playing area. Write at least 
one paragraph on how this will alter the game mathematically. Include information learned from one 
of the activities listed above when describing your new board.  

• Calculate the probability of being in an area with a 3 on it during the feeding phase. Be sure to consider 
dice roll probability and likelihood of being in a space when feeding occurs. When considering 
likelihood of being in that space use turn order (i.e. player 1st in a 4-player game would use a ‘1 out of 
4’, someone going 2nd in a 4-player game would use ‘2 out of 4’ etc.). 

Lesson Modifications: 

• Create a new Daily Buzz card that will change the game for a turn. Play a game with all cards created 
and explain the difference you saw in game play. Was your card too powerful? Did your Daily Buzz card 
have an unexpected outcome?   

• The animals in this game are animals you would likely find around where you live. What kind of animals 
would be in this game if it took place somewhere else? Choose a location outside of your country or 
ecological area and research 4 animals that are different from the ones in the base game. Create a 
faction card for each animal on a separate sheet of paper. The faction card MUST include the name of 
the animal, 2-3 sentences describing the animal, a special faction ability, and another ability that can 
be unlocked during the game.  

• How would holding the feeding cubes at different heights impact the game? Investigate this by 
following the scientific method and produce a full lab report. Your lab report must include your 
hypothesis, design of experiment, your data presented in chart form and in a graph, and a conclusion 
where you analyze your data.   

• Crumbs is what is known as an ‘indie board game.’ Like video games, there are large corporate 
developers that can produce a large amount of high-quality games and smaller developers of with a 
handful of people or sometimes one person developing the game. Describe the importance of each 
step to creating a board game. You may also research on how one would go about completing the 
following steps. Note you are not required to invent a boardgame, merely understand the design 
process: 

o Coming up with a concept for the game 
o Designing the game (both mechanically and physically) 
o Making a prototype 
o Playtesting  
o Mass Production 
o Distribution & Marketing 
o Aftermarket support for your product (FAQs, replacement pieces, etc.) 

Content Background Knowledge:  

• Calculating velocity of a falling object 
• Crash Course: Probability  
• Calculating Randomness  
• Crash Course: Game Theory  

https://courses.lumenlearning.com/physics/chapter/2-7-falling-objects/#:%7E:text=The%20force%20of%20gravity%20causes,the%20acceleration%20due%20to%20gravity.&text=The%20direction%20of%20the%20acceleration,defines%20what%20we%20call%20vertical.
https://www.youtube.com/results?search_query=probability+payoff+crash+course
http://www.vias.org/physics/bk6_02_03.html
https://www.youtube.com/watch?v=PCcVODWm-oY


Common Core Standards:  

• Grades K-5:  
o 5.OA.3: Generate two numerical patterns using two given rules. Identify apparent relationships 

between corresponding terms. Form ordered pairs consisting of corresponding terms from the 
two patterns and graph the ordered pairs on a coordinate plane.  

• Grades 6-8:  
o 6.EE.6: Use variables to represent numbers and write expressions when solving a real-world or 

mathematical problem; understand that a variable can represent an unknown number, or, 
depending on the purpose at hand, any number in a specified set. 

o 8.SP.1: Construct and interpret scatter plots for bivariate measurement data to investigate 
patterns of association between two quantities. Describe patterns such as clustering, outliers, 
positive or negative association, linear association, and nonlinear association. 

• Grades 9-12:  
o S-IC.1: Understand statistics as a process for making inferences about population parameters 

based on a random sample from that population. 
o S-MD.5: Weigh the possible outcomes of a decision by assigning probabilities to payoff values 

and finding expected values.  
 a. Find the expected payoff for a game of chance. For example, find the expected 

winnings from a state lottery ticket or a game at a fast-food restaurant. 
 b. Evaluate and compare strategies on the basis of expected values. For example, 

compare a high-deductible versus a low-deductible automobile insurance policy using 
various, but reasonable, chances of having a minor or a major accident.  
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i Christopher Gibbs is currently on track to receive his Master’s in Teaching in May of 2020 from Central 
Connecticut State University. He has been playing tabletop and role-playing games for over 20 years.  


