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A Plan of Sorts + Norm(s)!

● 2 slides of too much info
● What makes a game?
● Game 1 (Short, but Long)
● Game 2 (Long, but Short)
● Steal all of Carl’s time

● Make sure everyone has the joy of 
discovery!

● See rules of each game.



Why analog game play? aka, neat brain stuff without citations for later

Notes from the Games in Education Symposium:

Why are games particularly engaging?
interactive, exploration, discovery, collaboration

Analog vs. Digital
Studies show in MMORPG (digital), high level of feeling 

isolation in comparison to D&D and other tabletop games 
(analog)

Why games?
Games prime kids to use these areas of the brains in the 

future. Using an inquiry model follows the engagement of 
students.

Why is making neuronal connections important?
Focal point of attention (more firing, strength, speed of 

processing, elimination of unwanted information)
Making mistakes strengthens areas of the brain
Novice players activate multiple areas of the brain, while 

Expert players use fewer, but more focused areas of the brain 
(e.g. chess experts use more of the spatial and temporal 
organizational areas of the brain, not strategy/executive 
function/frontal lobe!)

Interesting tidbits:
Frontal lobe (strategy) area does not fully develop until 

we are in our twenties.
Younger students struggle with games where they have 

to deal with lying of peers in the game because they do not have 
enough social context to draw appropriate conclusions.



What kind of games exist? aka, the tiniest bit of game theory ideas

The result of your input/action

Random
(Surprise!)

Deterministic
(Known)

Opponent 
Strategies

Pre-determined Roulette, Slot 
Machines, 
Blackjack, Risk

Tower of Hanoi, 
Sudoku, Rubik’s 
Cube

Intelligent Poker, Scrabble Chess, Checkers

Some other classifications:
Cooperative vs. Non-cooperative
Symmetric vs. Asymmetric
Zero-sum vs. Non-zero-sum
Simultaneous vs. Sequential
Perfect information vs. Imperfect information
Number of players in the game



What makes a game?

● Objects to play with
● Opening arrangement
● Rules
● Goal(s)



Eleusis
● Objects to play with

○ Multiple decks of cards with all of the 
face cards. Face cards have values of 

● Opening arrangement
○ Each player/team receives 12-14 cards 

from the shuffled decks of cards.
○ The Mathematician (aka dealer) 

decides on a pattern for cards.
○ The Mathematician places one card 

that fits the pattern in the sequence.

● Goal
○ Have the fewest cards in your hand by 

the 30th card in the sequence or when 
a person has no cards in their hand.

○ Have the least points by the end of the 
game (after everyone has dealt once).

Rules

● Each player/team may play any number of cards 
(including zero*) that they believe fits the 
Mathematician’s pattern, order matters.

● The Mathematician approves each play.
○ If approved, play continues. (If zero cards, all 

must be shown & approved. Player receives 
n-4 cards.)

○ If disapproved, the incorrect card(s) are 
placed below the correct card sequence. 
Then the Mathematician deals double the 
number of incorrect cards to the player.

● Research Assistant:
○ If you think you know the pattern, you can 

volunteer as research assistant.
○ You take over the job of the Mathematician.
○ If you are wrong, you gain five cards and are 

fired. You can’t be research assistant again 
this round.



Sharing Chips... A Slightly Contrived Scenario

Ryan and Andrea are sharing a bag of potato chips. 

There just so happens to be exactly 26 delicious 
potato chips in this bag. They each take turns 
snacking on chips. The size of the bag only allows 
them to grab between 1 and 4 chips with each 
handful, and no chips are splintered in the process 
of snacking. Ryan opened the bag of chips and ate 
the first handful.

The person who takes the last chip has the 
satisfaction of getting the saltiest and most 
delicious of chips.

Who gets to eat the 
tasty last chip?

(but maybe something like this really happens in my household...)



The Chip Game
(a very unofficial name)

● Objects to play with
○ 26 chips

● Opening arrangement
○ 26 chips

● Goal
○ Take the last chip.
○ Yes, you can take the last chip along 

with other chips.

Rules

● Each player may take 1, 2, 3, or 4 chips per turn.
● No passing (that would be 0 chips).

Also...

● Keep track of your game play.
● Be prepared to justify your thinking.
● If you figure it out, don’t just tell everyone, try to 

nudge them (play teacher).
● If everyone figures it out, don’t worry there’s more 

variants, just ask.
● Or, maybe you can come up with one.



Why games and mathematics?

● “Basically, pure mathematics is a box of games... patterns between shapes, 
numbers, etc.” - Trudeau

● The thrill of competition, discovery, collaboration
● Open entry/Level playing field
● Student as Mathematician:

○ Observation, Conjecture, Experimentation, Proof or Disproof of Conjecture, Repeat (Revision of 
Thinking)!

● The hard parts:
○ Easily found on the internet... Tower of Hanoi, Nim, etc.
○ When your students discover something that’s not easily found on the internet, Connect 4, etc.
○ Wait, what about those proofs you were talking about?
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