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Ethan Baer & Neil Kelley  
Teaching Project 

Introduction 
      
Algebra I Standard 
 

Summarize, represent, and interpret data on a single count or measurement variable. 1. 

Represent data with plots on the real number line (dot plots, histograms, and box plots).  2. Use 

statistics appropriate to the shape of the data distribution to compare center (median, mean) and 

spread (interquartile range, standard deviation) of two or more different data sets.  3. Interpret 

differences in shape, center, and spread in the context of the data sets, accounting for possible 

effects of extreme data points (outliers) (pg 68).  

 
Historical Background 
 

Gambling has been a popular societal activity for thousands of years. People have had a 

conception of the idea of probability but only a select few first engaged in explicitly calculating 

probabilities. The first known text discovered pertaining to probability was the Latin poem, De 

Vetula (Katz 409). De Vetula was written by an unknown author sometime between 1200 and 

1400. By the time that the 16th century rolled around, more people began to grasp the concept of 

“equiprobable events” thus paving the way for the calculation of probability (Katz 410). Notable 

mathematicians including Gerolamo Cardano and Luca Pacioli made significant contributions to 

the emerging topic. That being said, there was one extremely important aspect of probability that 

eluded their understanding and prevented them from creating the true foundation of modern 

probability theory. The original ideas of Cardano and Pacioli did not bloom until the 1660’s; at 

this point two integral frameworks for a correct conception of risk/reward in gambling began 

pervading European thought. First people yearned for “a way of understanding stable frequencies 

and chance process” (Katz 411). Secondly, individuals strived for “a method of determining 

reasonable degrees of belief” (Katz 411). These two statements were further illuminated by the 

dialogue between Pascal and Fermat. 

Blaise Pascal and Pierre de Fermat were familiar with each other long before their 

groundbreaking correspondence about probability. Thanks to his upper class father, Pascal was 

often afforded the opportunity to meet and learn from the most influential French thinkers of the 
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time (Chodos). One of these intellects was Pierre de Fermat. He was a trained lawyer whose real 

passion was mathematics (Mahoney). Although he spent much of his leisure time formulating 

new mathematical ideas, Fermat interestingly shied away from publishing any major texts under 

his name (Mahoney). Instead, he opted to share his discoveries with other prominent scholars 

including Pascal through letters and salon-style meetings. Pascal’s experience as a child prodigy 

placed him within Fermat’s circle of friends.  

Inside of a Parisian salon in the early 1650’s, Pascal met avid gambler Antoine Gombaud 

(Katz 394). By this point, young Blaise’s blossoming intellectual capacity was held in high 

regard thanks to achievements such as his invention of a mechanical calculator (Katz 412). 

Gombaud then saw an opportunity to enhance his gambling abilities by consulting Pascal 

regarding two probability questions.  These two questions connect back to the two frameworks 

mentioned in the first paragraph. One of them involved “the number of tosses of two dice 

necessary to have at least an even chance of getting a double six” and the other one focused “on 

the equitable division of stakes in a game interrupted before its conclusion” (Katz 394).    

Fermat and Pascal exchanged letters regarding how the correct approach the process of 

properly solving these questions. The following script is a conversation between Pascal, Fermat 

and a narrator aiming to display what their conversation might have looked like today if the two 

friends were students at an high school around the country (Ad Libbed Version). 
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Script (Ad Libbed Version) 
 
Narrator: With a backpack overflowing with textbooks, papers and pens, Fermat opens the door 
to Pascal’s favorite study room on the third floor of the library, where they had previously 
planned to meet up. 
 
Fermat: What’s up Blaise? How have you been? 
 
Pascal: My dude, I’m literally always sick. I don’t get it. It must be this (INSERT TOWN OF 
HIGH SCHOOL’S) climate. 
 
Fermat: You sure bro? I think your immune system might just really suck. 
 
Pascal: Go lose another case you second-class lawyer.  
 
Narrator: The characters have known each other for a long time and often engage in playful 
fodder. At this point they are both seated at a large table. Then Pascal begins to brag about his 
recent gambling luck. 
 
Pascal: Oh and by the way Pierre, I literally cannot lose. I have gambled for the past three and a 
half weeks with my buddies over at (INSERT RIVAL HIGH SCHOOL) and they are in shock of 
my luck too.  I think that I have won enough cash to last me into college 
 
Fermat: That’s cool. You remember last time we talked about gambling? You told me you were 
done with it because had you lost so much money you had to sell of your (INSERT POPULAR 
HIGH SCHOOL’S FAD). All 17 pairs of them! 
 
Pascal: Dude get off my back. Everyone knows that you win some and you lose some. Don’t be 
jealous of my current hot streak. The odds have just been in my favor recently. Wait that reminds 
me. I met this gambling fanatic Antoine Gombaud who would literally not stop pestering me to 
answer a couple probability problems. 
 
Fermat: That’s weird, I would’ve thought he’d ask me considering that I am the one that taught 
you everything that you know! 
 
Pascal: Are you kidding me? I invented the mechanical calculator. What do I have to do to get 
you to respect my intelligence? 
 
Fermat: I’m just messing around, kid. Now tell me, what were the questions that this Gombaud 
goon asked you? 
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Pascal: It turns out that Gombaud’s favorite game is craps. He and his best friend each put $40 
on the line, intending that the first to win 3 games earned all $80. With Gombaud ahead two 
games to one, he suddenly realized that he had a chemistry exam at 8:00am the next day. He 
hadn’t studied a lick for the test. So he bolted out of the room and back to his house to cram for 
his exam. Gombaud desperately wants to know the correct way to distribute the winnings. 
 
Fermat: Well Pacioli would have said that the winnings should be distributed at a ratio of 2:1. 
However we know that this can’t be right because Tartaglia pointed out that if the score was 1 to 
0, the person who had 1 would take all the winnings. That’s obviously unfair. 
 
Pascal: Dude, I know. There has to be a different way of thinking about this.  
 
Narrator: The two sat in silence, pondering the proper solution. A few minutes later, Fermat and 
Pascal came up with something great. Little did either of them know, this moment would change 
the history of probability forever. 
 
Blaise: Sweet mother of pearl. What if there was a way to like, predict the future? 
 
Fermat: Dude. Are you good?? Nobody can tell the future.  
 
Blaise: No dude. I mean we could predict the future to a reasonable degree with the help of math. 
 
Fermat: Ahhhhhh now you’re speaking my language bossman. Now please, tell me what you’re 
thinking. 
 
Blaise: Well, Gombaud only had one more game to win. His friend needed to win two more. 
That’s the key. 
 
Fermat: I see where you're going with this. The chances to win craps games are always equal. So 
say if the game had been stopped when they were tied at 2, they would divide the winnings 
equally. $40 each. 
 
Blaise: Exactly! But since Gombaud only needed to win 1 more game and his friend needed to 
win 2…. 
 
Fermat: There are are four possible outcomes and three of them favor Gombaud. So Gombaud 
should win 3/4ths of the pot!?!? 
 
Blaise: Exactly!! You might be a bad lawyer but you sure know how to finish my... 
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Fermat: Sentences. Lets go Blaise!!!!  
 
Narrator: The two are now satisfied and ready to leave the library. They high five and pack up 
their bags.  As they exit, they have a few parting words. 
 
Blaise: I have a hunch that I can figure out a way to divide the stakes for any problem, in a much 
quicker and more methodical way. 
 
Fermat: I’ll leave that up to you. Let’s continue to correspond but I have a big case to finish up. 
 
Narrator: They part ways but suddenly Blaise turns around and shouts back at Fermat. He has 
one more thing to add. 
 
Blaise: Oh wait dude. I forgot one thing. Gombaud had another, even more difficult question.  
 
Fermat: Blaise, I’ve had enough for today.  Lets save it for next time. See you tomorrow in 
(INSERT CLASSROOM) for (INSERT CLASS).  
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Problem Set 
See next page for solutions 
 

1. Mathematically prove that the probability of rolling at least one 6 in four rolls of a single 
six sided die is higher than the probability of at least one double 6 in twenty four rolls of 
two single six sided dice (Katz 394).  

 
2. Ethan and Neil are playing a coin game. The first one to win ten games is the champion 

of the world and earns $100.00. However the game is suddenly interrupted and Ethan and 
Neil were unable to finish the game. Neil was beating Ethan 8-7. Neil needed to win two 
more games and Ethan needed to win three more games to get to ten wins. According to 
Fermat, the game would have been over within four more coin flips. That being said, how 
should Ethan and Neil divide the pot if the game is unfinished (Mastin)? 

 
3. Now, use Pascal’s Triangle to solve the previous problem. Pascal’s Triangle is provided 

here 

(Bennett): 
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Solutions 
 

1. One six in four rolls of a single sided die → 1 - (5/6)4 = 0.5177 & One double six in 
twenty four rolls of two single six sided die → 1 - (35/36)24 = 0.4914. Therefore 0.5177 > 
0.4914. 

 
2. POSSIBLE OUTCOMES  

HHHH, HHHT, HHTH, HHTT, 
HTHH, HTHT, HTTH, HTTT, 
THHH, TTH, THT, THTT, 
TTHH, TTHT, TTTH, TTTT 

i. Neil = Red & Ethan = Blue 
Therefore, Neil should earn 11/16 of the pot and Ethan should earn 5/16 of the  
pot.  Furthermore, Neil earns $68.75 while Ethan earns $31.25. 

ii. (11/16) x 100 = 68.75 
iii. (5/16) x 100 = 31.25 

1. 31.25 + 68.75 = 100 
 

3. Start by dividing the fourth row into two parts: one for Neil, one for Ethan. Neil’s section 
of the triangle will be 6, 4 & 1. Ethan’s section of the triangle will be 1 & 4.  

a. 6 + 4 + 1 = 11 
b. 1 + 4 = 5 

i. 11 + 5 = 16 
c. Therefore, Neil should earn 11/16 of the pot and Ethan should earn 5/16 of the 

pot. Furthermore, Neil earns $68.75 while Ethan earns $31.25. 
i. (11/16) x 100 = 68.75 

ii. (5/16) x 100 = 31.25 
1. 31.25 + 68.75 = 100 
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