
What might  
inc lus ive  

mathematics  
look l ike?



What does it mean to think and learn 
as a mathematician?

Marian Small  @marian_small onetwoinfinity.com

Graham Fletcher @gfletchy gfletchy.com

Jo Boaler @joboaler   youcubed.org

Shelley Moore  @tweetsomemoore

Dan Meyer http://blog.mrmeyer.com/



Outcomes and Mindsets



“I don’t know what to do?” “I wonder…” “let’s try … because…”



As a mathematician
• o Bucciarelli (2003) Have some sense of the range of phenomena which might be so 

explained and how one constructs an explanation, develops ones open narrative and 
mathematical analyses when confronted with new phenomena, a new structural form, a 
new design. To know the meaning means to speak the language, to join the game, to know 
the rules and how and when they apply. (p.71) 

• a need to wonder, to question and to remain curious about the world around us, look for new 
problems to solve, opportunities to make improvements and reasons for innovation. At any 
moment, individuals should intuitively be able to assemble a number of possible approaches 
to problem solving and design, evaluate the potential of each method, select a response best 
suited to the situation at hand, and engage in action with confidence. 

• a disposition, an attitude and a way of living that is personal and dependent upon the 
places we live and the interactions we have with our environments, 

• Knowing   which strategy to choose and where to go next requires a confidence that grows 
through experience. Teachers can support the development of intuition and of knowing how 
to act in the moment by offering choices in how students might approach a problem. This 
requires opportunities for students to create meaning by finding themselves stuck, in just 
over their heads, so that new discoveries are within reach but not without struggle. Such an 
approach is necessary for students to develop the habit of thinking deeply and for each 
student to exploit the individual learning trajectory through which he or she finds his or her 
own personal path as a learner.



Who are these 
Mathematicians?

http://www.charlesapple.com/2010/10/a-closer-look-at-the-london-times-

chilean-mine-rescue-graphic/

http://www.nasa.gov/mission_pages/

apollo/missions/index.html#.VOEioi7

p_Os

http://www.smithsonianmag.com/innovation/this-tower-pulls-drinking-

water-out-of-thin-air-180950399/https://faculty.etsu.edu/gardnerr/wright-brothers/huffaker.htm



What does it mean to think and learn 
as a mathematician?

www.nytimes.com

1. What happened? Built a timeline of the key 

events of the cave-in and rescue.

2. What questions were the rescuers asking at each 

stage?

3. Where’s the math?

https://www.youtube.com/watch?v=1KAK3v31Shk&app=desktop



• Chilean Mine Rescue Fast Facts – CNN 

https://www.cnn.com/2013/07/13/world/americas/chilean-mine-rescue/index.html?no-

st=9999999999

https://www.cnn.com/2013/07/13/world/americas/chilean-mine-rescue/index.html?no-st=9999999999




Inclusive Practices to Try

• Open problems

• Parallel problems

• 3 Act Tasks

• Multiple models

• Highlight the connections

1. Give it a try

2. How are you thinking like a 

mathematician?

3. What math concepts are you using 

along the way?

4. Who’s included? Who’s not?



Open Problems
How do you see the shapes growing?



Open Problems

Glenys has 36m of fencing to build a fence around 
a garden. What is the maximum area of the 
enclosed garden that she can build?



Open Problems

is        of a whole. What might the whole look like?1
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Open Problems
• A rectangular prism has a volume of 36cm³ what might the dimensions of 

the prism be?

• A shape has an area of 24cm². What might the dimensions of that shape be?

• I have $0.25 in change. What coins might I have?

• The difference between two numbers of 0.4. What might those two numbers 
be?



Parallel Problems
Option 1: A triangle has one side length of 10cm, another of length 4cm, and 
another of length 12cm. What are its angles?

Option 2: A triangle has one side of length 12cm between angles of 40° and 
60°. What are the other angle measurement and side lengths?



Parallel Problems
Create a set of data with eight values meeting the stated condition.

Option 1:  The mean and median values are the same.

Option 2: The mode and the median are less than the mean.



Parallel Problems
Show a simpler way to describe the expression. How do you know the simpler 
way is equivalent to the original?

Option 1:  4 - 3x + 17 + 9x - 2

Option 2:  8y + 9x -7x2 - 2y + 6 - 3x



Parallel Problems
Write each of the three phrases as an algebraic expression

Option 1: 

Triple a number

Subtract a number from 10

Add a number to itself

Option 2: 

Add 1 to a number and then double it

Subtract a number from 10 and then divide by 4

Triple a number, add 2, and then add 1 more



3 Act Tasks
https://whenmathhappens.com/3-act-math/

Act One

Introduce the central conflict of your story/task clearly, visually, viscerally, 

using as few words as possible.

Act Two

Share information and reference points

Act Three

Resolve the conflict and set up a sequel/extension.

https://whenmathhappens.com/3-act-math/


3 Act Tasks



Multiple Models

For example:

3

4
0.75 75%



Highlighting Connections






