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Agenda:

1. Visual Representations

2. What is Fraction Sense

3. Case Study in Visualization

4. Manipulatives

5. Number Talks

6. Games



What visual representations do 
you use in your math class today?

Number bond  100/120 chart Area model

Five/ten frames Base ten blocks Table

Tape diagram Fraction strips Array

Fraction circles Number line Open number line



How often do you ask 
students to visualize 

those representations 
in their head?



Two Different Types of 
Visual Representations

When you are talking about visual representation in 

mathematics, you may be talking about representing 

information on a page with a diagram or chart, or 

representing information in your head with an image.



Visual Representations are….
● retrievable
● flexible
● used across grade levels 
● used across types of problems
● an accurate depiction of a given problem’s mathematical 

quantities and relationships
● a student’s understanding of the problem 
● used to improve mathematical reasoning skills

 



Research shows
● Students who use accurate visual representations are six times more likely to 

correctly solve mathematics problems than students who do not use them. 
(Boonen, van Wesel, Jolles, & van der Schoot, 2014)

● Students with a learning disability (LD) often do not create accurate visual 
representations or use them strategically to solve problems. Teaching 
students to systematically use a visual representation to solve word 
problems has led to substantial improvements in math achievement for 
students with learning disabilities.
(van Garderen, Scheuermann, & Jackson, 2012; van Garderen, Scheuermann, & Poch, 2014)



Why Visualize Fractions?
The concept of breaking a number into parts can be too 

abstract for some students to grasp. 

Creating visual representations of fractions helps them 

become more tangible, and enables students to see the 

connections between parts and whole more clearly.



What is Fraction Sense?

Fraction sense implies a deep and flexible understanding of 
fractions that is not dependent on any one context or type of 
problem. Fraction sense is tied to common sense: Students 
with fraction sense can reason about fractions and don’t apply 
rules and procedures blindly; nor do they give nonsensical 
answers to problems involving fractions.

- Julie McNamara & Meghan M. Shaughnessy
Beyond Pizzas and Pies



Why is Fraction Sense Important?

Memorization leads to: 

● lack of reasoning 

● lack of thought

● lack of number sense 



A Case Study in
Visible Number Sense



How Do You See “5”?



How Do You See
“The Cat is on the Mat”?



Make a Picture of 5 in Your Mind…. 



What We Want 
Students to See…

https://docs.google.com/file/d/1rdLK2NOFMEepf8rYiTQ7UYtcf5YQLCUp/preview


Let’s Try it with Fractions….





What We Want Students to See?

https://docs.google.com/file/d/1DOIJGpK3GCq_SWrUP6V1UWhkltVHtpoZ/preview


How Can We Change This?

● Engage students is activities where they are 

actively creating mental images 

● Use of manipulatives

● Reasoning activities

● Multiple representations

● Discourse



Manipulatives
Provide a concrete and visual example of the 

fractional parts and whole.



Notice and Wonder 



Student created fraction strips



Cuisenaire Rods

digital cuisenaire rods

https://tangmath.com/m
https://docs.google.com/file/d/1krtoZZW1jWB0nzIf6JJ48b07dpClh2Xt/preview
https://docs.google.com/file/d/1krtoZZW1jWB0nzIf6JJ48b07dpClh2Xt/preview


Number Talks
Help to build conceptual understanding, 

flexibility, and the ability to reason.



Number Talks - Grade 3 Example



Number Talks 

Source:  San Francisco Math



Number Talks - Grade 5
Number Strings:

What is the X?

source: G. Fletcher

https://gfletchy.com/2015/03/31/a-number-line-number-string-and-number-talk-walk-into-a-class/


Fraction Cards - Deluxe Set

https://gfletchy.com/wp-content/uploads/2019/03/Fraction-Cards-Deluxe-Set.pdf


Games
Games encourage mathematical thinking that 
leads to finding different strategies for solving 

problems and deepening a student's 
understanding of numbers. 



Try it at 
your table

What's My Fraction

https://drive.google.com/file/d/16qiP9gMic5xKhzXLxv81VFvI7Rhhkwjk/view?usp=sharing


Try it at 
your table

Guess My Fraction

https://drive.google.com/file/d/1b_EfdmM28u-H0GkG-_g8ImZtFJ2RWkuW/view?usp=sharing


Pattern Block Fractions

Try it at 
your table

The Whole Matters!

If we change the 
whole… what is the 
value of each pattern 
block.  



Fraction Blackout

https://drive.google.com/file/d/1j0Wj4TeoYSBNXRl3DmwL0w2vYmpVpDtp/view?usp=sharing


Decompose a Fraction

https://docs.google.com/document/d/1Qu6_tNECZVPC4wahJYIcH4B1PNZUQjmWCYZjICWNEic/edit?usp=sharing


Cover Up
Be the first player to cover the whole

Add Up/Take Down... adding and subtracting fractions cover up spinner

https://www.mathcoachscorner.com/tag/equivalent-fractions/
https://docs.google.com/document/d/1VhjLbhLmE5-X9EoHeZWl2r9klz1kcUekjdY_ljomHxE/edit
https://www.mathcoachscorner.com/2023/02/unit-fraction-game-cover-up/


Dotty Pairs 
Try it at 
your table

Dotty Pairs

http://math.sarasotacountyschools.net/wp-content/uploads/2019/07/Dotty-Pairs.pdf


Greg Tang - NumTanga (level 5)

NumTanga

https://tangmath.com/numtanga


Thanks!
Do you have any questions?

scandurraj@stratk12.org  @jess_scandurra
rtedesco@trumbullps.org
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