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Today’s Talk
 Part

1: About the “Mathematics of
Games” Course
 Part 2: About Writing a Textbook that
Supports this Course
 Course

and Book Goals:

Promote quantitative literacy through seeing
mathematics in action and learning about the
mathematics needed to study games.
 Eliminate students’ asking “why are we learning
this” in mathematics courses by focusing on
question development first.
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Part 1: About the Course
 Our

Special Term at Roanoke College

We have an “Intensive Learning” term during May.
 Courses emphasize learning opportunities
“beyond the lecture” and focusing on a topic in
ways that are not possible during the regular
academic year.
 Courses are fully‐immersive in that students take
only one “May Term” class at a time.
 There are travel courses, field‐trip courses, and
on‐campus courses available for students.
 Courses must still adhere to 39 contact hours (the
same as for a regular course at Roanoke College).
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Part 1: About the Course
 INQ









177 “The Mathematics of Games”

Three weeks, five days a week, for three hours each day.
First Half of the Course:
 Study of games (roulette, craps, poker, blackjack,
monopoly, scrabble, and more) preceded by a day of
“coins, dice, and candy.”
Midterm Exam, Group Presentation Topic Choices
Second Half of the Course:
 Lecture/discussion of other games and time for groups
to work.
Group Presentations and Final Examination
Note: I form the groups before May Term starts and balance
out the groups so that each has at least one “quantitative”
person in it.
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Part 1: About the Course
 First







Half of the Course

Each day has an activity worksheet that students work on in
groups of 4.
The activity has students
 first play a game and keeping track of certain events
guided by the worksheet,
 then discuss observations in their groups, guided by the
worksheet,
 and finally learning and/or using mathematics to answer
probability or combinatorics questions exactly.
This repeats for the activity, building up to “tougher”
problems.
At the end, students reflect on “hands on” probabilities
versus calculated probabilities.
Homework is given and discussed at the start of the next
day. The worksheets and homework are graded.
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Part 1: About the Course
 Example:

Craps Day (Day Three)

Students play through “rounds” of craps,
recording whether the pass line (or don’t pass
line) wins.
 With the entire class’s data available, in groups,
students discuss the odds for the pass line.
 Students then learn advanced (for them) expected
value calculations to find the exact odds.
 Afterwards, they move on to other bet types in
craps by playing, discussing, and calculating.
 Bonus: Through calculations, students understand
and appreciate the “oddities” in some bets (such
as the don’t pass line bet drawing on a roll of 12).
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Part 1: About the Course
 Second

Half of the Course

In their groups, students select a game to research
and study intensely.
 Class time migrates to more lecture and
discussion and less on activities (groups get half of
the class time to work on their presentations).
 I use this time to choose games or topics that
reinforce ideas the class may have struggled
with.
 Group presentations precede the final exam.
 Groups present their game, have classmates
play it with a worksheet, then present about
the mathematics involved in the game.
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Part 1: About the Course
 Intended


Learning Outcomes

By the end of this course, successful students will
be able to
 demonstrate

knowledge of basic probability as it
applies to gambling and games.
 form connections between observed probabilities
and actual probabilities.
 assess a game of chance and analyze strategies
related to betting.
 communicate effectively the mathematics and
ideas behind games of chance.
 critically reflect on the role of mathematics in
chance.
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Part 1: About the Course
 Student


Aspect of the Course Most Helpful










Feedback

the material
The daily activities were well thought out and helped us through the
games and saved time.
talking about the subject matter at hand in class
Being able to apply the concepts with the daily activities and going
over homework problems
Games activities

How did Course Experience Differ from Expectations







it was much more fun than expected
This course exceeded my expectations I learned a lot about the games
themselves as well as the math that is behind them.
im much smarter at poker and know what to bet on in Vegas
I did not know how math would be applied to gambling and games.
This course is as fun as I expected
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Part 2: About the Book
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Part 2: About the Book






Most textbooks introduce a mathematical topic, give
formulas, then focus on examples. This gives
students the impression that we “force” mathematics
on the “real world.”
Instead, I wanted to develop mathematics in
response to very specific questions about the “real
world.”
The goal for the book is to first introduce a topic
(game), explain the topic in detail (rules), then ask a
natural question about the topic for which some
mathematical concept needs to be developed
(expected value).
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Part 2: About the Book


Development





The book was developed to be used in this course but isn’t
made to be used solely for the course!
Writing such a book made me think about the course
“backwards” and “forwards” in terms of what mathematical
topics should the book have, then what games best
illustrate those topics, and then what questions for those
games are natural.
Starting with wanting to always introduce mathematics as a
solution to natural questions and still be something
readable and understandable was not always possible.
The very notion of what probability is was better done using
dice and coins rather than trying to connect to a natural
question to a true game (flipping coins and rolling dice are
understandable fairly easily already).
 I did not want the same game to appear in two places unless it
was to show neat connections.
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Part 2: About the Book


Chapter 1: Dice, Coins, and Candy





Chapter 2: Wheels and More Dice





Games: Roulette, Craps
Mathematics: Expected Value

Chapter 3: Counting the Pokers





Games: Coins, Dice
Mathematics: Probability Definition, Rules, and Shortcuts

Games: Poker (Five‐ and Seven‐Card)
Mathematics: Counting, Binomial Coefficients, Game Theory
(Bluffing)

Chapter 4: Windmills and Black Jacks?



Games: Blackjack, Blackjack Switch
Mathematics: Probability Trees, Decision Making
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Part 2: About the Book


Chapter 5: More Fun Dice!





Chapter 6: Board Games, Not “Bored” Games





Games: Yahtzee, Pay Day, Monopoly
Mathematics: Probability Matrices, Steady‐State Equilibria

Chapter 7: Can You Bet and Win?





Games: Liar’s Dice, Yahtzee, Zombie Dice
Mathematics: Binomial and Multinomial Distributions,
Permutations, Summations

“Games”: Betting Systems and Gambler’s Ruin
Mathematics: Modeling, Recursion

Chapter 8: There Are More Games!



Games: Lottery, Bingo, Baccarat, Farkle, Backgammon, Memory
Mathematics: Advanced Versions of Prior Things
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Part 2: About the Book


Example (Chapter 2, Expected Value)
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Example (Chapter 2, Expected Value)
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Part 2: About the Book


“Mini‐Excursions” into interesting side topics
are included in each chapter after the
exercises!









Chapter 1: “True Randomness?”
Chapter 2: “Three Dice `Craps’”
Chapter 3: “Counting `Fibonacci’ Coins Circularly”
Chapter 4: “Compositions and Probabilities”
Chapter 5: “Sicherman Dice”
Chapter 6: “Traveling Salesmen”
Chapter 7: “Random Walks and Generating Functions”
Chapter 8: “More Probability!”
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Part 2: About the Book
Feedback has been very positive, from my
own reviewers, to the faculty members who
piloted a version in teaching INQ 177 “The
Mathematics of Games,” to the students in
those classes, and to the external reviewers
and my editor.
 Shameless (or shameful) plug:






“The Mathematics of Games: An Introduction to
Probability” by David G. Taylor, CRC Press/Taylor & Francis
Group, ISBN 978‐1‐4822‐3543‐2, Catalog Number K23047

Thank you for coming! Are there any
questions?
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