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Whabt ts Makth?

Doing mathematics should always
mean finding patterns and
crafting beautiful and
meaningful explanations.
-Paul Locihart



Setting Students wp for
Mabthematical Discoveries

o Easy to get started
o Open middle, and/or open ended
o Multiple levels of success/understanding

o Provides a mathematical sandbox that is rich, beautiful,
elegant, ete.

3 Imspires skudents to use makhemakical pro«:&iﬂas ko ke.i.[p
undersktand and axpi.aim whvj

o Motivakes sktudenks ko spealk wibth each other and
collaborate mathematically



Mathemakical
Sandbox

Perplexing context

Data collection, organization,
modeling, and patterns throughout

Motivake skudenks ko be systematic in
Eheir research

Encourage students to work
ﬁattabaraéivetv



The Squareable Puzzle
Call a number “squareable” if it’s possible to build a square out of

precisely that many squares. For example, 11 is squareable: 11 % / g
squares can be fit together to perfectly form another square. 1 S 2M

11 is squareable: 11 squares can be fit together to perfectly form another square. Daniel
Finkel

The question is: can you find all the numbers less than 30 that are
squareable? Is there a pattern? Can you predict squareability in
general?

Dan Finkels Puzzle in NY Times Number ‘Pi.o\:; via Go\r:; Ankonile


http://wordplay.blogs.nytimes.com/2013/04/08/squareable/?_r=0
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Hundreds ¢rame
(K-2)

o Two players start from © and
alternatively add a number from 1
to 10 to the sum

o The ptaver who reaches 100 wins

o Part of a f&m&tv of gqames called
“NIM”



Hundreds Chart
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Subkraction Reversal
Mysteries (1sb-%Eh)

o Each F?Lajer rolls a 10-sided die bwo kimes

o Find the difference between the Llargest
number Yyou ca make using both numbers
and the smallest number you can make, For
example: (3,5): 6§3-36 = 1%

o Whoever has the larqest difference wins

o Play several rounds, Recording your resulks
on paper
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Number Braceleks

(3rd-&Eh)

First piajer rolls twice, writing the two number
down on a piece of inch grid paper.

The second ptajer does the same.

Then students add their two numbers together, but
discard the tens-place, only writing the ones-place
in the next number.

Players continue this process until they get back to
the two numbers Eh@j started with (in the same
order).
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his NuMber broclet IS 62

'3 Jong and as big as it

Con 9&t becanse oll the
braciet Stacters in this

brocdet Mmakes a 60 #
broclet.



Ql:Does ik matter witch
order the number is in?

Exampte:
(1,2) or (2,1) Wikch is

longer?

A: Yes ik does matler

QR: Does ik kappeu to obher

numbers?

A2: Yes it does
(see exaple 2,1 1.2 9,4 4,9)

*Rubt F doesnt kappem on
50 08



How many starting
Pairs are there?




Co Llatz
Comn | &%Mre(ﬁmﬁ’)

o Roll a 10 sided die for a starting
number, or choose a number bebtween
1-10

o Apply the recursive formula to your
starting number, recording each step

o The person who qebs ko 1 in the most
number of steps wins






Can we reverse the
process to gqrow the tree?

Doubling and Branching Rules



Collatz Tree
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How do we fit Ehis
g

Squareable numbers: Area, Addition/subtraction

Hundreds Game: Counting, Addition, Place Value/Hundreds
Chart

Subtraction Reversal Mysteries: Subtraction, Multiple of 9,
Algebra

Number Bracelets: Place Value, Addition, Modular
Arithwetic, Combinations

Collatz Tree: Equations and Expressions, Recursive
Formulas, "DLvLsLbLLL&j Rules, Expomam&s, Prime Factorization



Kev Talee Awajs

o Kids deserve kime ko Ftav
ma&kema&iaaﬁv

o Celebrate the process, not perfection

o Exptora&om can o»vertap wibth sleills
pra«t&we



Kesources

= wwm&r&ofm&&ks&udio.wordpress.com

3 www..ma&kpiatdeﬁcom

3 wwm:goutubedqcom



http://www.artofmathstudio.wordpress.com
http://www.mathpickle.com
http://www.youcubed.com

