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BUILDING MATHEMATICAL
{ABLTS OF MIND



BIBADILINES

WRITE A HEADLINE THAT CAPTURES THE MOST IMPORTANT ASPECT OF THE TED TALK

Note: Headlines is a thinking routine that helps students capture the
heart of the topic being studied or discussed. It also can involve them
in summing things up and coming to some tentative conclusions.



http://www.pz.harvard.edu/resources/headlines

TED TALK - LEARNING MATH IN A NEW LIGHT



http://www.youtube.com/watch?v=1j79MyZVSHA
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GALLERY WALK

WHAT DO YOU NOTICE? WHAT RESONATES WITH YOU?
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MISTAKES ARE:
—> EXPECTED
—

—> INSPECTED |,
—> CORRECTED

Everyone .
| " Questions are
can leam mat Mistakes are Il
h really
to the
valuable important

highest levels

Math is about Math is about Math class is Depth is more

creativity and connections and about learning important than

making sense communicating not performing speed W

MATH IS !
ABOUT

LEARNING,
NOT
PERFORMING

KINDNESS
PATIENCE
POSITIVITY



https://www.desmos.com/
https://www.youtube.com/watch?v=7Ron6MN45LY
http://print-graph-paper.com/
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2. Reason abstractly and

3. Construct viable arguments
and critique the reasoning of

8
Standards of
Mathematical

Practice Bucketed

Reasoning and explaining
Modeling and using tools
Seeing structure and generalizing

Overarching habits of mind of a productive
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' WHY PLAY GAMES]

Opportunities for exploration in a risk free
environment

x Encourages strategic mathematical thinking

x Multiple chances to practice and build

computational fluency

Supports a home school connection




LAME 24

Directions:

1.

One card | selected and placed in the
middle.

Using the each of the 4 numbers on
the card, make 24.

You can use addition, subtraction,
multiplication or division.

Each number may only be used
once.

Online GAME 24



https://www.game24math.com/solve

HOW T0 PLAY GAME /4

" Example: 1 Dot Single Digits
: £x38 =12
2x1 =2
2x12= 24

Try this 2 Dot card




Directions:

1. The object of the game is to
make a set of 3 cards

2. Asetis comprised of 3 cards

3. Each of the features on the
card (number, color, shape or
shading) is either the same or
different.

Online SET GAME



https://www.setgame.com/set/puzzle

EIAMPLES OF A SET

For example, the following are SETs:

)= (00 B8 00]

~— All three cards have the same shape, the same color, the same number of symbols and they all
or green have different shading.

smaig |8 | 66 | 664

~7 i All three cards have different shapes, different colors, and different numbers of symbols and they
HG0| striped, -
vy all have the same shading.

8 J #¢ J203)

All three cards have different shapes, different colors, different numbers of symbols, and different
shadings.




-
.
.

/2

& fiz i /Ly

-
-

-~ GENIUS SQuARE

Directions:

1.

Roll the 7 dice together.

Each player places the blockers on the
grid.

Each player will place the 9 shapes on
the grid.

The player that places them first is the
winner.



GENTUS SQUARE

v
8 °
& 2 Roll the Dice

ES

lace the Blockers; Match the

¢ ice's Letters and Number

RACE TIME!
Fit the Shapes on the Grid




WHAT MATHEMATICAL HABLTS OF MIND DOES EACK GAME SUPPORT!

Set Game

X

X X

X X

Cognitive
Development

Visual Perception
Physical
Development

Social Development
Emotional
Development

Game 24

X Multiple solutions

X NCTM Standards:
Reasoning and
Thinking, Problem
Solving, Number
Relationships,
Patterns,
Connections

X  Encourdges
mathematical
thinking

Genius Square

b 4
X
X

Recognizing patterns
Spatial awareness
ldentify and solve
complex problems
Problem solving




NOTICE AND WONDERING

When playing, what did you notice or wonder?
wWhat challenged you about the game?

How do you think playing games like this can
boost mathematical learning for your child?



DECISTONS USING DECISION TREES

Disclaimer:

x None of the graphic examples are mine
x Some were taken from internet

x They are illustrations only; many numerical
values are made up



DECISION ANALYSIS

A quantitative method for choosing from a set of alternatives under
conditions of uncertainty

Process helps to think clearly through elements of complex decisions:
o Range of possible actions (or inaction) and their consequences

o Impact of complex, unpredictable systems and processes (e.q.,
markets, health)

o Actions of others (e.g., competitors, regulators, patients)

Incorporates what is known and also what is uncertain



DECISTON TREES

A decision tree is a tool that uses a tree-like

diagram or branching structure to represent
the decision, competing strategies and their
consequences.

e Decision trees utilize various nodes to
represent different elements, including
decisions and uncontrollable events,
resulting in a set of possible pathways.



Win

Option A o< 10 q w0
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Buy Now

<] 2
» Getting it cheaper
Vintage Car 4
22
60
Wait Getting it more expensive
<] 27
3
Not getting it
<] o




Decision Tree

Growing (0.4)

Declining (0.6)

Growing (0.4)

( Declining (0.6)

Payoff
70

-13

53

20

Stocks 70 -13
Mutual Funds 53 -5
Bonds 20 20
Probability| 0.4 0.6




D

Decisions

New ad campaign

New marketing idea

Market impact
High

Moderated

Existing campaign

Build one existing idea

— — — w—]  —

i

e
=

Hi

Moderated

Use the same campaign

Low

Hi

Moderated

Designorate

www designorate com

Modify the campaign

Low

High

Moderated

)

Low
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Treatment
Oprtions

Medical Treatment

Surgical Treatment

Survive

90
Die
=
Survive
92
Die

A B I B




Choose between
Insurence and
Uninsurance

Age =
IStartAge+_stage
HR =1.66
StartAge = 50

Insured

Alive

Remain Alive

- Markov Information
Termination condition: Age=64

UnInsured

--- Markov Information

Init Cost: Cost_Ins[Age]*0.5
Incr Cost:
[Cost_Ins[Age]*C_error_ins
Final Cost: Cost_Ins[AGe]*0.5
Init Effectiveness:
HRQoL_Ins[Age]*0.5

Incr Effectiveness:

HRQoL _Ins[Age]*Utility_erro...
Final Effectiveness:
HRQoL_Ins[Age]*0.5

4 Alive

<] Dead

- Markov Information
Termination condition: Age=64

Dead

#
Alive
--- Markov Information
Init Cost:
[Cost_Unins[Age]*0.5
Incr Cost:

[Cost_Unins[Age]*C_error_n...
Final Cost:
[Cost_Unins[Age]*0.5

Init Effectiveness:
HRQoL_Unins[Age]*0.5

Incr Effectiveness:
HRQoL_Unins[Age]*Utility_e...
Final Effectiveness:
HRQoL_Unins[Age]*0.5

#
Die
pDying_Ins[Age]
Remain Alive
#
Die

4 Alive

1
Dead

probtoprob(pDying_Ins[Age];...

4 Dead



Feedback




1 used to think.....my
math skills were
independent and
unrelated to my
overall thinking
abilities.....But now |
think.....that math
makes us better at
thinking

| used to think....Math
was
individualistic/compet
itive.....But now |
think....Math is
collaborative/commun
ity building

| used to think.....It is
a natural mind set and
not everyone has
it...But now |
think....Determination
is more important

I used to

think....There were
math people....But
now | think....Math
makes you smarter

| used to
think....Math is
wonderful....But
now | think....Math
is wonderful and
makes life better



APPENDICES
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https://www.setgame.com/set/puzzle

SET GAME

What skills does a game like this develop?

x Cognitive Development
Visual Perception
Physical Development
Social Development
Emotional Development

X X X X



LAME 24

What skills does a game like this develop?

x Multiple solutions

x NCTM Standards: Reasoning and Thinking,
Problem Solving, Number Relationships,
Patterns, Connections

x Encourages mathematical thinking



GENTUS SQUARE

What skills does a game like this develop?

x Recognizing patterns

Spatial awareness

|dentify and solve complex problems
Problem solving

X X X



Designers
Pattern
Sniffers
Conjectures
Guessers

Cuoco, Goldenberg, and Mark, 1996

Inventors

Experimenters

Visualizers

Describers

Tinkerers



) WAYS T0 SHARE MATH WITH KIDS

5 Principles
1. Start with a question.
2. Thinking happens only
) when we have time to
Rainier # struggle.
S Eendenty seypstond T ek . 3. You are not the answer keuy.
" 4. Say yes to their ideas, even
the wrong ones.
5. Math is about playing.

“Not knowing is not failure, it is the 1st step towards understanding.”


https://www.ted.com/talks/dan_finkel_5_ways_to_share_math_with_kids/
http://www.youtube.com/watch?v=ytVneQUA5-c

