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To explore the use of multiple 
representations in mathematics 
teaching and learning

Learning Goal for this session



Use and Connect 
Mathematical Representations

Effective teaching of mathematics engages 
students in making connections among 
mathematical representations to deepen 
understanding of mathematics concepts and 
procedures and as tools for problem solving.

One of the eight Effective Teaching Practices, NCTM, 2014



Is this engaging?  Does it deepen understanding ? 
Thumbs up or down?



Is this better?  Thumbs up or down?



Can we do even better?  Thumbs up or down?

YES!!  Let’s explore multiple representations.



(NCTM.,2014)



Representations

• We need to be intentional.  It is all about connections.

• This representations “star” is an extension of the C-P-A (concrete-
pictorial-abstract) Model

• In order to effectively teach mathematics, we need to provide many 
different representations and ask students to connect them. 

• Multiple representations are also important in differentiation in the 
classroom – multiple entry points.

• In addition to being engaging, these diverse models facilitate 
understanding.



THE BIG THREE
In addition to being important in using representations in their 
own right, representations are also key in planning lessons to 
include THE BIG THREE:

• Conceptual Understanding

• Procedural Fluency

• Reasoning/Problem Solving

EdTPA?



Patterns



Cubes Task   -- Patterns

(Boaler, 2016)





(NCTM.,2014)



(Tripathi, 2008)



SIERPINSKI TRIANGLE PROBLEM

Given the first four iterations of the Sierpinski triangle fractal, 
investigate and explain the relationship between the step and the 
number of black triangles displayed in each step.

Physical (cut-out triangles),   Visual (sketch), 

(Kirwan & Tobias, 2014)



Visual (table):

Verbal

Visual (Graph)

SIERPINSKI



Verbal/Symbolic:  



Math 1, Algebra, Prealgebra



Two-Color
Counters



Algebra Tiles



Algebra Labs (Exponential)
•Use M & M Candies

•To model exponential growth, 

add one candy for each one

face up.  Count candies through

several trials.

•To model exponential decay, 

shake and remove all showing

M letter.



Brainstorm

Topic:

Representations:



Graphs



Qualitative Graphs

(Boston,& Dillon,  2017)



(Boston,& Dillon,  2017)



What's Going On in This Graph?

From the NY Times

https://www.nytimes.com/column/whats-going-on-in-this-graph

Questions

▪ What do you notice? If you make a claim, tell us what you 
noticed that supports your claim.

▪ What do you wonder? What are you curious about that 
comes from what you notice in the graph?

▪ What’s going on in this graph? Write a catchy headline that 
captures the graph’s main idea.

▪ Based in current events….often sustainability issues.

https://www.nytimes.com/column/whats-going-on-in-this-graph




And More





Fractions, Area, Ratios Problem

▪ What do you notice?  What do you wonder?
▪ If the figure is one whole, what is the value of the white square?
▪ What is the ratio of blue colored squares to non-blue colored squares?
▪ If the pink square is one unit, what is the value of the light green 

rectangle?
▪ What combinations of figures could you make that would have the 

same area of the dark blue rectangle?



To Facilitate Verbal - Ask Good Questions



Do you have any ideas for interesting contexts to share?

Chat or unmute and tell us about it.

Contextual
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