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Solve the system of linear equations
3x + y = – 2 
y = –x – 6

This can’t be 
understood without 

you!





Brain Overload



Brain Overload



Brain Overload Hijacked Amygdala



Brain Overload Hijacked Amygdala

Bypass the thinking brain and create an emotional response



How can we help 
students understand 
concepts and make 

sense of new 
information?



“The human mind is a pattern recognizer. Our 
minds are very good at recognizing patterns, 

seeing connections, and making rapid 
judgements and inferences.” 

-Keith Devlin, PhD 
Stanford University



Let’s help students…



Connect New 
Learning to Previous 

learning

New Learning



KNOWING AND TEACHING ELEMENTARY MATHEMATICS: TEACHERS’ UNDERSTANDING OF FUNDAMENTAL MATHEMATICS IN CHINA AND THE UNITED STATES 

-LIPING MA



 the previous knowledge is reinforced and 
deepened by new knowledge.”

“...LEARNING is a continual process during which 
new knowledge is supported by previous 

and

KNOWING AND TEACHING ELEMENTARY MATHEMATICS: TEACHERS’ UNDERSTANDING OF FUNDAMENTAL MATHEMATICS IN CHINA AND THE UNITED STATES 

-LIPING MA



What can we do to  support 
students in making these 

connections?





Notice

https://openclipart.org/detail/189777/magnifying-glass
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Whole to Part
Systems

http://www.math-games-and-activities-at-home.com/subtraction-games-3rd-grade-math-1.html



What do I notice?
What does this remind me of?

How is this related to what I already know?
What connections can I make?



In order to make a routine a habit of 
mind, students need…

Strong Cue to Prompt Thinking Routine 

Internalized: Remember Routines on his Own

Culturally Responsive Teaching and the Brain: Promoting authentic Engagement and Rigor Among 
Culturally and Linguistically Diverse Students

By Zaretta Hammond



In order to make a routine a habit of 
mind, students need…

Strong Cue to Prompt Thinking Routine 

Internalized: Remember Routines on his Own

Culturally Responsive Teaching and the Brain: Promoting authentic Engagement and Rigor Among 
Culturally and Linguistically Diverse Students

By Zaretta Hammond



In order to make a routine a habit of 
mind, students need…

Strong Cue to Prompt Thinking Routine 

Internalized: Remember Routines on his Own

Culturally Responsive Teaching and the Brain: Promoting authentic Engagement and Rigor Among 
Culturally and Linguistically Diverse Students

By Zaretta Hammond



In order to make a routine a habit of 
mind, students need…

Strong Cue to Prompt Thinking Routine 

Internalized: Remember Routines on his Own

Culturally Responsive Teaching and the Brain: Promoting authentic Engagement and Rigor Among 
Culturally and Linguistically Diverse Students

By Zaretta Hammond



What do I notice?
What does this remind me of?

How is this related to what I already know?
What connections can I make?

3     2    2     3 
8     6    8     6

= xx



What must teachers know in 
order to support students in 
making explicit connections 

to previous learning?

http://www.nrdc.org.uk/?p=863



Progression of Learning
K-2 3rd 4th 5th

Solve 15 different addition 
and subtraction word 

problems types w/ whole #s

Solve Multi-Step Addion/
Subtraction Problems w/

Whole #s

Solve Add/Sub Word 
problems with Like 

Denominators (4.NF.3.d)

Solve Add/Sub Word 
Problems with Unlike 
Denominators (5.NF.2)

Decompose and Compose 
Whole #s

Unit Fractions and 
Compose Fractions (3.NF.1)

Decompose Fractions 
(4.NF.3.b)

Add/Subtract Fractions 
with Unlike Denominators 

by Replacing Given 
Fractions with Equivalent 

Fractions (5.NF.1)

Know to add/subtract the 
same units (wholes)

Understand the Importance 
of the Whole When 

Computing (3.NF.3.d)

Understand the Importance 
of the Unit (Whole) When 

Add/Sub Fractions
 (4.NF.3.a)

Add/Subtract Whole #s Add/Subtract Whole #s
Add/Sub Fractions & Mixed 
#s with Like Denominators 

(4.NF.3.c)

Add.Sub Fractions with 
Unlike Deonominators of 10 

and 100 (4.NF.5)
Partition Shapes Partition Number Lines

Locate Fractions on a 
Number Line (3.NF.2)

Multiply/Divide Whole 
Numbers

Reason About Equivalence 
(3.NF.3)

Understand and Determine 
Equivalent Frations with 
Fraction Models (4.NF.1)



What do I notice?
What does this remind me of?

How is this related to what I already know?
What connections can I make?



Composing  Fractions

Add/Subtract fractions with 

unlike denominators

Reason About and Understand 
Equivalent Fractions

Decomposing Fractions

Partitioning Shapes and 

Number Lines

Locating Fractions on  a 

Number Line

Multiplication and Division 
of Whole Numbers

Knowledge of Unit Fractions

Add/Subtract fractions with like 
denominators

Understand and  Add/Subtract 
Whole Numbers

Composing  Whole Numbers

Decomposing Whole Numbers



Connecting Concepts



Now that we have thought 
about how concepts are 
connected, we need to…



Provide Students with Opportunities 
to Make Meaningful Mathematical 

Connections…



We must choose problems that are…
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Open
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Ended
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We must choose problems that are…

Perplexing or Real

http://www.byrdseed.com/

Open
Answer A

Answer B

Answer C

Ended

Task

Solution

Middle



 Any mathematical 
concept can be 

considered from a 
variety of perspectives 

and those multiple 
perspectives actually 

enrich its study.

Good Questions: Great Ways to 
Differentiate Mathematics Instruction

- Marian Small



Fractions
 as a # 

Relational 
Thinking

Fair/Equal 
Share 

Problems
Equivalence
Comparison
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What do I notice?
What does this remind me of?

How is this related to what I already know?
What connections can I make?



Mr. Smith has 12 pounds of m&ms to share equally 
with his friends. If there are 18 people altogether, how 

much will each person get?



Revoicing 

Wait Time 

 

Reasoning 

Adding On & Going Beyond 

 

Mathematical Discourse



When students elicit multiple
strategies, we have an opportunity to
engage them in making connections.



What makes the strategies similar and/
or different mathematically?





Questions to Ask 
Students

How does this relate to____?

What idea that we have learned before was 
useful in solving this problem?

Have we ever solved a problem like this 
one before?

What do you notice is the same? different?

Where do you see _____ in _____?



Compare  
&  

Connect
multiple strategies 

view connectedness of math 

prompt to a slightly more sophisticated strategy 

compare the use of 2 different tools/representations

Intentional Talk: How to Structure and Lead Productive Mathematical Discussions
By Elham Kazemi and Allison Hintz



Developing a Deeper 
Understanding by 

Connecting…



Multiple 
Representations

Principles to Actions: Ensuring Mathematical Success for All



How we Calculate
Stanislaus Dehaene

Mind, Brain, and Education Edited by David Sousa
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using various representations when solving 

problems.
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Which One Doesn’t BelongCard Sorts

2 Ways to Connect 
Representations
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Talking to Learn 
Helps Students 

Make Connections 
Student



Remember…
Pattern Seeker Connect Previous

 to New Learning
Multiple

 Representations



are





http://mathforum.org/workshops/universal/documents/notice_wonder_intro.pdf

Places to Get Data 
http://www.byrdseed.com/33-places-to-find-juicy-data/

http://nrich.maths.org/teacher-primary

https://www.youcubed.org/category/teaching-ideas/growing-mindset/

High Level Tasks I Notice, I Wonder

North Carolina has some resources for 
Advanced Learners
http://ncaigirp.ncdpi.wikispaces.net/
Mathematics+3-5

Problems of the Month from Inside 
Mathematics can provide some 
challenge for advanced learners
http://www.insidemathematics.org/
problems-of-the-month/download-
problems-of-the-month

3 Act Tasks- How to?

http://blog.mrmeyer.com/2011/the-three-acts-of-a-mathematical-story/

Math Conflicts

http://www.byrdseed.com/finding-the-conflict-in-math/ 

3 Act Task Examples 

http://www.livebinders.com/play/play_or_edit?id=330579

http://bit.ly/3actresources

http://gfletchy.com/3-act-lessons/

Volume for 5th Grade: http://mathwithscharfeld.blogspot.com

3rd Orangutan: http://bit.ly/orangutanslide    http://bit.ly/arnieorangutan

http://www.101qs.com

http://bit.ly/k3actrecordingsheet   http://bit.ly/3actrecording



http://www.visualpatterns.org/

http://www.estimation180.com/

http://www.openmiddle.com/

http://wodb.ca/

https://www.youcubed.org/category/teaching-ideas/growing-mindset/

http://www.wouldyourathermath.com/

Find Math Photos
#mathphoto15 

#PartWhole 

#Solids 

#Groups 

#Sameness 

#Scale 

#Symmetry 



RECOMMENDED RESOURCES 

https://www.illustrativemathematics.org/fractions_progression

Putting Essential Understanding  
of Fractions into Practice 

By NCTM
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