
Math Concepts & Visual Thinking 

 Students need to 
 Build models 
 Draw diagrams/sketches 
 Retrieve these experiences and 

“see” math concepts in the  
   “mind’s eye” 
In order to make sense of mathematics! 



Thinking Visually 
  …draws upon children’s ability to use models, 

manipulatives, and diagrams to analyze 
problems to form useful mental images of 
mathematical concepts and processes. 

  “…helps children organize and retain 
information and provides them with a powerful 
tool for solving problems. 

  “…empowers children to find a variety of ways 
to solve problems and represent concepts, 
ways that seem natural and sensible to them.” 



Ten Frames 

Ten Strips 

Hundreds Grid 



VISUAL MODELS 



VISUAL MODELS 

Mat Strip Unit 



 26 
+ 38 

VISUAL MODELS 



Multiplication   3 x 4 

What do you think of? 

Talk to your neighbors. 



12 x 13 

VISUAL MODELS 
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VISUAL MODELS 
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VISUAL MODELS 



Division 

144 ÷ 12 
Multiplication Menu 

1 x 12 = 12 
2 x 12 = 24 

10 x 12 = 120 
5 x 12 = 60 
4 x 12 = 48 

Draw the dimensions 

12 

? 

144 

Look at the multiplication menu 

12 x 10 =120 
144 – 120 = 24  Look at menu  
  2 x 12 = 24 

10 2 

  10 + 2 = 12 therefore 
144 ÷ 12 = 12  



If a mat represents 1.  

What does the strip & unit represent? 

VISUAL MODELS 

1   .1  .01 



1.3 

1.4 

1.00 
 .40 
 .30 

 +  .12 
 1.82 

1.4 
x 1.3 

.42 
+ 1.40 

1.82 

VISUAL MODELS 



What are the dimensions and area of each piece if 
we assign the red mat an area of x2 instead of 1? 

Use your pieces to model (x + 2) (x + 3) 

VISUAL MODELS 



x 

+ 

2   

x        +         3  

(x + 2) (x + 3) = x2 + 5x + 6   



Free App!  
Number Pieces 

by The Math Learning Center 







Mathematical Reasoning Inventory.com 
By Marilyn Burns  

Funded by the Gate’s Foundation 
Whole Number 

20 x 15 = 300 

 21 x 15 = ? 

Fractions 

3 ½ x 2  

Decimals 

12.6 x 10 



Jo Boaler’s Research 
    “If students were able to work for at least 

some of the time in the ways 
mathematicians do—posing problems, 
making guesses and conjectures, exploring 
with and refining ideas, and discussing 
ideas with others—then they would not only 
be given a sense of true mathematical 
work, which is an important goal in its own 
right, they would also be given the 
opportunities to enjoy mathematics and 
learn it in the most productive way.” 
      What’s Math Got to Do With It? CH. 1 



What Can YOU Do to  
Make Math Real for Your Students? 

  Don’t tell…Instead Ask genuine questions: 
  What do you notice?” 
  “Do you see any patterns?” 
  “Is there another way to solve this problem? 
  “How do you know? 

  Use Visual Models to help students make sense of the 
math  

  Ask students to solve problems using strategies vs. rote 
memorization 

  Ask students to solve a problem in more than one way 
  Use problem solving games that build strategies 
  Focus on developing a growth mindset in all students 
  Be a co-learner with your students! 



Great Visual Models: Gene’s Corner 

http://www.mathlearningcenter.org/resources/gene/play-on-numbers 



Favorite Resources & Apps 
 Bridges in Mathematics 2.0 CCSS Program K-5  
 www.mathlearningcenter.org 
 www.k-5mathteachingresources.com 
 www.go2math.com 
http://www.carrollk12.org/Assets/file/ElemMath/Mathematical_Practices/MP.4.JSD.pdf 

(FREE 8 Mathematical Practices Posters) 
Great FREE Apps 

 Number Pieces (base ten pieces) 
 Geoboard 
 Number Rack (Rekenrek) 



Great Visual Model Resources  
ALL 15% off! 

Use Code PKBB15 
www.mathsolutions.com 

Number Talks 
by Sherry Parrish 
Math Games for Independent Practice  
by Jamee Peterson  
How to Differentiate Your Math Instruction 
By Linda Dacey et al. 
It Makes Sense: Hundreds Grid 
It Makes Sense: Ten Frames 


