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Understanding Math Matters



The story of my calculus class



What do kids think math is?



1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.



Ways MD/RD can affect students
Processing quantity issues and number sense

•
•
•

Weaknesses in mapping symbols to magnitude
•
•

Working Memory deficits

•
•

Hybrid of representing and manipulating numerical magnitude (internal number line 
and WM) - RD + MD comorbidity

•





Phonological deficits play a 
major role in impairments in 
problem-solving situations

Deficits in phonological processing are linked to memorization and 
retrieval of basic arithmetic facts from long-term memory 

(De Smedt, Taylor, Archibald, & Ansari, 2010; Geary, 2004)

...especially when verbal retrieval is the optimal strategy
(Boets & De Smedt, 2010)





- inchworms and grasshoppers
TASK INCHWORM GRASSHOPPER

Analyzing and 
identifying 
problems

● Focuses on the parts and details
● Looks at numbers and facts to 

arbitrarily select a formula

● Tends to be holistic - big picture
● Looks at the numbers and facts to 

estimate/approximate/restrict 
reasonable answers

Solving the 
problem

● Formulatic/procedural
● One method
● Forward moving in ordered steps
● Uses exact numbers
● Paper/Pen - documenting steps

● Answer driven
● Flexible methods
● Will work back from a trial answer
● Breaks apart/builds up numbers to 

make calculation easier
● Mental math

Checking and 
evaluating

● Unlikely to check or evaluate their 
answers or checks using the 
same procedure as before

● Evaluates answers against original 
estimate

● Checks using alternative methods

Source: Chinn, 1997



The GPS Study



Stefan Munzer Journal of Environmental Psychology Volume 26, Issue 4, December 2006, Pages 300–308 
http://www.sciencedirect.com/science/article/pii/S0272494406000594



Stefan Munzer Journal of Environmental Psychology Volume 26, Issue 4, December 2006, Pages 300–308 
http://www.sciencedirect.com/science/article/pii/S0272494406000594



Stefan Munzer Journal of Environmental Psychology Volume 26, Issue 4, December 2006, Pages 300–308 
http://www.sciencedirect.com/science/article/pii/S0272494406000594



“The researchers explain their results from the 
perspective of active learning, arguing that travelers 
need to do something effortful and difficult while they 
learn in order to remember both route and survey 
knowledge.”

- Dan Meyer
Source: 2014©Ann Shannon & Associates and Dan Meyer’s blog (http://blog.mrmeyer.com) 2016



What does memorization without meaning or 
value often look like in math class?

Source: Youtube user AcemanMCT



Common Chorus

The goal of our math should not be 
to strive to memorize without 

meaning an exact process
There is not one process to solve every problem

THINKING is the goal



Teaching Mathematics through 
Problem Solving - Robert Kaplinsky

The result of 
non-contextualized 
learning of math?



Math in 
Context





Problem Solving

http://www.3vadmin.com/



Problem Solving

http://www.3vadmin.com/



Textbook







Three Act Math Example



We need more information!



10 Top Deadliest Sharks?
OUR LIST DISCOVERY CHANNEL



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

viscerally, using as few words as possible.

No words are necessary. You are immediately curious

With Jaws your first act looks something 
like this:

With a math problem it might look like this:



The Beauty of Guessing

“I’ve never learned this before!”“You’ve never taught me this!”“I don’t know where to start”

Guessing, estimating, or attempting to solve a problem 
has many benefits:



Act Two The protagonist/student overcomes obstacles, looks for 
resources, and develops new tools.



Act 3 Resolve the conflict and set up a sequel/extension.





Breakdown of tasks
1) Identify the question

2) Come up with a hypothesis and 

backed it with evidence

3) Everyone has or can have an opinion

4) Receive/find more information 

5) Reevaluate the approach

6) Reach a solution



ESTIMATION



How did you figure 
it out?







Five misconceptions about the ways people learn
Dr. Sue Berryman names 5 common misconceptions about the ways people learn:

Sue E. Berryman and Thomas Bailey, The Double Helix of Education and the Economy (New York: Institute on Education and the Economy, Columbia University, 1992), 45-68.



http://www.visualpatterns.org/

Pattern #147



http://www.visualpatterns.org/



http://www.visualpatterns.org/

(x+1)

x(x+1)-1

Always times 2

Total = 2(x+1) + x(x+1)-1

x

(x+1)
-1

2(x+1)



http://www.visualpatterns.org/

(x+2)

(x+1)

Total = (x+2)(x+1) - 1

-1



http://www.visualpatterns.org/(x+2)

x+3

Total = (x+2)(x+2) - (x+3)

(x+2)2



All the equations:



http://www.visualpatterns.org/
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Horse 
problem



“Links between school mathematics and the real world will not be 
demonstrated by perfectly-phrased questions involving buses and 
cans of paint. These misleadingly suggest that similar problems 
with a comparable simplicity exist in the real world, rather than 
arising out of the learner's interaction with the environment.” - Jo 
Boaler

“ In doing so the elegance of school-taught algorithms may come to be 
appreciated as well as their underlying structure-why they work and 
how they may work... [we] must encourage connections between the 
mathematics of the classroom and the mathematics of the real world, 
and in forging these connections make the usefulness of both 
transferable” - Jo Boaler

www.learningclip.co.uk



The eight Standards for Mathematical Practice are:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of 

others.
4. Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.





Benefit of Struggling with Contextualized Problems

Pre-Intervention Annual 
National Test Time

During and Post Annual 
National Test Time

30 minutes 80.75 minutes
8.5 minutes 26 minutes
14.8 minutes 24.5 minutes
15.125 minutes 29 minutes
13.6 minutes 26.88 minutes
19.4 minutes 25.25 minutes
15.8 minutes 24.64 minutes
29 minutes 53.25 minutes
11.8 minutes 20.75 minutes



“If a child can’t learn the way
we teach, maybe we should
teach the way they learn.”

– Ignacio Estrada 





Word of advice



Resources and ways to reach me



Extensions 
of 

estimating

Remember there were 
30-37 starburst minis 
in the ¼ cup. How 
many are in the bag?



Extensions of 
estimating

Are you surprised?



Extensions of 
estimating

Ok… now the nutrition label... Are you surprised now?




