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What is Math?

 The science of quantity

 The study of patterns

 Any kind of regularity that can be recognized by the mind

 A universal tool for problem solving and discovery

 Thinking with numbers, imagery and language



What are the Abilities Needed?
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Solve the following 

You have 30 seconds:

362

x  12
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What is it to Visualize?

 verb

1.form a mental image of; imagine.

 "it is not easy to visualize the future"

 synonyms: envisage, envision, conjure up, conjure up an 

image/picture of, picture in the mind's eye, picture, call to 

mind, see, imagine, evoke, fancy, dream about, dream 

up, fantasize about, conceptualize, conceive of, think 

about, contemplate



The Visuospatial Sketchpad, what is it?

 The Visuo-spatial sketchpad (VSS) is an important element in 

the function of working memory, as it is responsible for storing 

and processing information in visual or spatial form, as well as 

the location or speed of objects in space.

 It has been proposed that the VSS can be further subdivided 

into 2 separate visual and spatial components:

 the visual cache – stores information on form and colour, 

and

 the inner scribe – focuses on spatial and movement 

information. The inner scribe also rehearses information in the 

visual cache and transfers information to the central executive.



Function

 The Visuo-spatial sketchpad is used in ways such as: 

temporarily storing information on how things look, for 

example, shapes and colours, and is also what allows us to 

manipulate images in our mind. This can be seen in a game 

of  Tetris, as one rotates a shape to see how it might fit or 

appear from a different angle.









Imagery: the Sensory-Cognitive 

Connection for Math

• For individuals who “get math”, the language of numbers 

turns into imagery and they “see” mathematical relationships. 

• Mathematics is cognitive processing, thinking, that requires 

the dual coding of imagery and language. Imagery is 

fundamental to the process of thinking with numbers. 

• Dual coding in math requires two aspects of imagery: 

symbol/numeral imagery (parts/details) and concept imagery 

(whole/gestalt). Perhaps the two imagery systems reside in 

slightly different areas of the brain. 



Why Visualize?

 The main intent of information visualization is to 

represent an abstract information space in a dynamic way, 

so as to facilitate human interaction for exploration and 

understanding.

 Information visualization makes use of the principles in 

Gestalt Theory regarding the human visual capacity as a 

powerful pattern-finding engine, to provide a powerful 

means of making sense of the abundance of available data.



 Visual learning is about acquiring and communicating 

information. We easily understand that information often 

comes to us through words and numbers. We readily 

acknowledge that students must be taught to read and 

understand and use these ways of conveying data. 

 But we don’t often pay as much attention to the ways 

information can be conveyed visually: through illustrations, 

photos, diagrams, graphs, symbols, icons, and other visual 

representations.





 Mendeleev’s periodic table of elements, which encodes 

several types of data in a small table format, is probably 

one of the most famous examples of visualization used in 

educational contexts 

 This visualization is informative, efficient and can be 

considered one of the earlier beautiful visualizations of 

complex chemistry data (Steele & Iliinsky, 2010). 

 Mendeleev’s periodic table visualization is known by 

millions of students all over the world and is a perfect 

example how visualization can be effectively used to 

support understanding of subject matter



Visual Literacy

 The skill that allows us to interpret this language is visual 

literacy. Students need to be taught to be visually literate, 

exactly as we teach them to be verbally literate. 

 They must learn how to read, interpret, and produce 

visual data. Visual literacy is about learning to read our 

visual world. (Alfano, 2005)



Visual learning involves a specific set of 

skills. These include:

1. Observation, 

2. Recognition, 

3. Perception, 

4. Interpretation, and 

5. Self-expression or communication.



 Observation is to really see something and to examine its 
attributes. Observation answers the questions “What is it?” and 
“What makes it that?” 

 Recognition includes visual recall. It allows a student to say “That 
symbol means ‘stop’” or “That’s a triangle because it has three 
corners and three sides.”

 Interpretation leads to comprehension and understanding. 
Interpretation involves the questions “What does that model tell 
me?” or “How does it work?” 

 Perception deals with analysis and conjecture. It enables a 
student to answer the question “What will happen next?”

 Self-expression relates to using visual techniques to convey ideas 
to others: sketching, making images, drawing diagrams, and creating 
charts. “How can I get this idea across?” is the question that this 
skill answers.



What Should Teachers Do?

 Teachers can display materials that help to convey ideas 

visually—charts, graphs, timelines, and diagrams. They can 

encourage students to draw images to explain or solve 

problems. They can ask students to work together to 

model new concepts. Sketching should be part of a daily 

math note-taking process. Drawing out a concept and 

visualizing how it works leads to comprehension. 

(Armstrong, 1994)



4 Strategies to Help Kids Understand 

Math Using Visualization

1. Be Strategic About Using Manipulatives:

 Manipulatives really help to create a visual representation 

of a math concept you’re teaching. The next step is to 

help students store those visual images in their brains. For 

example, when you’re helping kids learn about where 

numbers fit on a number line, you can use Unifix cubes to 

build the number line.



2. Make Your Number Line Life-Size:

 Sure, there are number lines in your textbook. But how 

about one that your students can walk on! With a 

number line, students see and learn the sequence and 

pattern of numbers in our number system. They see what 

number comes after 5 and what number comes before 5. 

They see what the number 15 has in common with the 

number 25. Building a number line on the floor gives 

students the opportunity to interact with the numbers in 

a tactile way, which helps them visualize the numbers and 

their values, even when the number line is gone.



3. Give Students the Answer

 It might sound surprising, but actually giving kids the 

answers as you help them learn the facts is a strategy that 

works well for some children. One way to help fact 

families “stick” is to teach the family as a unit, including all 

of the answers. Here’s where it gets different: You can also 

ask the children to rehearse the fact with the answer 

visible. Asking the child to create a visual image of a math 

problem (complete with answer) and then re-create that 

problem visually, even with your example gone, can help 

facilitate fact recall.



4. Introduce Fact Family Cards

 A twist on this strategy involves fact family cards. Fact 

family cards have the facts of the family but not a sign. 

This way, the cards can be used for both adding and 

subtracting. Cover the answer for the problem you wish 

the child to solve with your thumb and then ask them to 

solve either the addition or subtraction version of the 

fact family. In the example below, if you cover the 10, then 

you will be asking the child to solve the addition problem 

of 3 + 7 or the problem of 7 + 3.



 Visual learning strategies can make a profound difference 

in a student’s depth of understanding about mathematics. 

It is a powerful teaching tool for those who are natural 

visual/spatial learners, for those who are English language 

learners, and for all students. In fact, by using visual 

learning strategies in the teaching of mathematics, we 

can—and we should—increase the learning potential of 

all students and develop their ability to communicate 

mathematical concepts in an increasingly visual world.



Fact Family Cards



 THANK YOU!


