
Virtual Math 
Manipulatives 

in Grade 7 and 8
Please follow our presentation at:
http://bit.ly/VMathManipulatives

http://bit.ly/VMathManipulatives
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▹ Overview of Online Learning and 
Manipulatives

▹ Manipulatives in the Curriculum

▹ Examples
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OVERVIEW OF 
0NLINE 

LEARNING 



Pros
● anytime, anywhere
● easy access to resources
● creative opportunities 

beyond traditional texts
● potential for greater 

participation

Cons
● equitable access to tech
● WiFi consistency
● best suited for students 

with strong independent 
working skills

● assessment 
● screen fatigue



MANIPULATIVES 
IN ONLINE 
LEARNING



MATH MANIPULATIVES
Teachers often use tangible materials—referred to as manipulatives—to concretely 
represent these abstract concepts and help their students understand them.
Manipulatives help students

▹ build a solid understanding of mathematics concepts.
▹ demonstrate and share their learning. 

(PowerUp That Works - Using Virtual Manipulatives to Teach Mathematics, 2014)

Manipulatives help students better understand abstract concepts by representing with 
concrete objects. 

(Tips on Using Math Manipulatives in The Classroom)
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https://www.dreambox.com/blog/tips-math-manipulatives-classroom


VIRTUAL MATH MANIPULATIVES
Digital “objects” that resemble physical objects.
Can be be altered in ways that concrete ones cannot…<which can enable> students 
to create more examples than they could with physical objects.
Added benefit of providing students with hints and feedback, allowing them to 
practice on their own without teacher assistance.
Can provide students with opportunities for guided exploration.

(PowerUp That Works - Using Virtual Manipulatives to Teach Mathematics, 2014)

Virtual manipulative may: (a) appear in many different technology-enabled 
environments; (b) be created in any programming language; and (c) be delivered by 
any technology-enabled device" (Moyer-Packenham and Bolyard, 2016, section 1.8). 

(Math Manipulatives: About Virtual Manipulatives
https://www.ct4me.net/math_manipulatives.htm)

Access to a Library of Manipulatives
Quick and Easy Clean Up
Modeling Math Concepts to the Class
Giving Students Variety
Recording Students’ Thinking

(Getting Started with Virtual Math Manipulatives - Mix and Math
https://www.mixandmath.com/blog/virtual-math-manipulatives)
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https://www.ct4me.net/math_manipulatives.htm
https://www.mixandmath.com/blog/virtual-math-manipulatives


CHOOSING VIRTUAL MANIPULATIVES
Ensure that the manipulatives are linked to specific mathematics content and 
evidence-based strategies (and that they are not used as a separate activity).
Ensure that the manipulatives are used as part of a progression from concrete to 
pictorial to abstract.
Can you adjust the level of difficulty for different students?
Is feedback provided? Is so, what type of feedback?
Will you need to be on hand to provide additional feedback and support?
How clear are the instructions for use? Will you need to provide additional guidance?

(PowerUp That Works - Using Virtual Manipulatives to Teach Mathematics, 2014)

Decide their purpose and share with students.
Set a routine and expectations.
Use many different types of manipulatives.

(Tips on Using Math Manipulatives in The Classroom)
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https://www.dreambox.com/blog/tips-math-manipulatives-classroom


MANIPULATIVES 
IN THE 

CURRICULUM



HIGH-IMPACT 
INSTRUCTIONAL PRACTICES

Tools and Representations

“The use of a variety of appropriate tools 
and representations supports a 
conceptual understanding of 
mathematics. Carefully chosen and 
used effectively, representations and 
tools such as manipulatives make math 
concepts accessible to a wide range of 
learners. At the same time, student 
interactions with representations and 
tools also give teachers insight into 
students’ thinking and learning.”

Creating a Positive and Safe Learning 
Environment

▹ Students feel valued and engaged
▹ Students are informed of how the 

classroom operates and what is 
expected of them

▹ Students know what it looks like, 
sounds like, and feels like to use 
manipulatives
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http://www.edu.gov.on.ca/eng/teachers/high-impact-instruction-math.pdf
http://www.edu.gov.on.ca/eng/teachers/high-impact-instruction-math.pdf


SOME CONSIDERATIONS FOR 
PROGRAM PLANNING
Principles for Supporting Students with Special Education Needs

An effective mathematics learning environment and program that addresses the 
mathematical learning needs of students with special education needs is 
purposefully planned with the principles of Universal Design for Learning in mind 
and integrates the following elements:

● providing environmental, assessment, and instructional accommodations in 
order to maximize the student’s learning (e.g., making available learning 
tools such as virtual manipulatives, computer algebra systems, and 
calculators; ensuring access to assistive technology), as well as 
modifications that are specified in the student’s Individual Education Plan;
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https://www.dcp.edu.gov.on.ca/en/curriculum/secondary-mathematics/courses/mth1w/some-considerations-for-program-planning#plan-math-spec-ed-needs
https://www.dcp.edu.gov.on.ca/en/curriculum/secondary-mathematics/courses/mth1w/some-considerations-for-program-planning#plan-math-spec-ed-needs


Elementary 
Curriculum 
References to 
Tools, 
Representations, 
and 
Manipulatives
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Strand A: SEL Skills in Mathematics and the Mathematical Processes
● selecting tools and strategies: select and use a variety of concrete, 

visual, and electronic learning tools and appropriate strategies to 
investigate mathematical ideas and to solve problems

Strand B: Number
● Read, represent, compose and decompose whole numbers and 

integers using a appropriate tools and strategies
● Represent fractions using drawings and tools
● Represent relationships and equivalences between fractions and  

decimals using drawings and tools
● Connecting addition/subtraction and multiplication/division  

algorithms to different representations using tools
● Multiplying and dividing by fractions using tools
● Representing ratios , rates, and percents using tools and drawings



Grade 9 
Curriculum 
References to 
Tools, 
Representations, 
and 
Manipulatives
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Strand A: Mathematical Thinking and Making Connections
 Mathematical Processes

● Representing
● Selecting tools and strategies

Strand B: Number
● Fractional amounts and measuring tools

Strand C: Algebra
● Development and use of algebraic concepts 
● Simplifying algebraic expressions
● Representing linear and non-linear relationships 

Strand D: Data
● Represent and analyse data 

Strand E: Geometry and Measurement
● Representing geometric properties of circles and triangles

Strand F: Financial Literacy
● Representing effects of interest rates, borrowing time, and  down 

payments on cost of goods and services
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CONCRETENESS FADING

Concrete → Representational →  Abstract

https://tapintoteenminds.com/concreteness-fading/
https://mathisvisual.com/


“Sound classroom 
assessment...

Is aligned with curriculum 
and instruction 

(e.g., use of technology, 
manipulatives, problem 

solving)  

Dr. Christine Suurtamm, 
University of Ottawa
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Fundamental 
Principles of 
Assessment and 
Evaluation

https://thelearningexchange.ca/wp-content/uploads/2015/11/PDF-Presentation-Suurtamm-Assessment-to-promote-mathematics-learning.compressed.pdf
https://thelearningexchange.ca/wp-content/uploads/2015/11/PDF-Presentation-Suurtamm-Assessment-to-promote-mathematics-learning.compressed.pdf
https://www.dcp.edu.gov.on.ca/en/assessment-evaluation/fundamental-principles
https://www.dcp.edu.gov.on.ca/en/assessment-evaluation/fundamental-principles
https://www.dcp.edu.gov.on.ca/en/assessment-evaluation/fundamental-principles
https://www.dcp.edu.gov.on.ca/en/assessment-evaluation/fundamental-principles


EXAMPLES



Frame the 

Cards

Problem courtesy of Annette Rouleau via Peter Liljedahl

https://www.peterliljedahl.com/teachers/good-problem


Arrange ten playing cards ace to ten in 
a rectangle with three cards on two 

sides and four cards on two sides such 
that the sum of the cards on every side 

adds up to the same total.



Number Cards

Choose a Manipulative from Polypad to Solve This Problem

Playing Cards
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https://mathigon.org/polypad
https://mathigon.org/polypad
https://mathigon.org/polypad
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Take a screenshot of your thinking and add it 
to the slide below.  Explain how you got your 
solution.

Turn your work in.
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Tell which virtual manipulative you 
used and how you liked it.

Manipulative Survey

https://forms.gle/JjFnMWs7Cb4R6tQw6


24And the survey said...
● I chose 5 because its quite confusing since there's a lot of numbers to use and many different 

combinations to use to try and figure it out so it's quite confusing and quite fun at the same time.

● This was helpful to use and l think l am getting used to it.
● This website is very useful to me because during our assignment today there was a lot of prediction 

needed, many mistakes, erasing and failures. Though with poly pad even if I made a mistake and wanted 
to move the cards around I didn't have to restart, which is an amazing thing about this website, that not 
many websites have. So with that said, I am rating it a 9/10.

● It didn't really help me achieve much, it was hard, required a lot of calculation, and there were many 
times where the number cards didn't work out and there were no spaces to put them in, So I would 
consider it not helpful or easy to use : (

● I really liked this because, it was really easy to use, It was really fun to explore and honestly this is a 
10/10

● It was fun, this even had lots of features. There were even tutorials you could use.
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DESTINATION 

100

Problem adapted from  Four 4's and Race to 100 on YouCubed

https://www.youcubed.org/tasks/the-four-4s/
https://www.youcubed.org/tasks/race-one-hundred/


STAGE #1:
Roll a die/number cube 5 times and record the 
numbers rolled on the chart provided. 

Use any or all of these five numbers (as many 
times as they appear) and any operation to 
create the numbers from 1 to 10.



Non-transitive Dice

STAGE #1

Choose a Manipulative from Polypad to Solve This Problem

Coins, Dice and Spinners

28

https://mathigon.org/polypad
https://mathigon.org/polypad
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1 2 3 4 5

6 7 8 9 10

STAGE #1:  Place your rolled numbers here - 
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STAGE #1

Take a screenshot of your thinking and add it 
to the slide below.  Explain how you got your 
solution.

Turn your work in.



STAGE #2:
Roll a die/number cube 5 times and record the 
numbers rolled on the chart provided. These 
will be different numbers from Stage #1. 

Use any or all of these five numbers (as many 
times as they appear) and any operation to 
create the numbers from 1 to 25.



Non-transitive Dice

STAGE #2:

Choose a Manipulative from Polypad to Solve This Problem

Coins, Dice and Spinners
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https://mathigon.org/polypad
https://mathigon.org/polypad
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1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

STAGE #2:  Place your rolled numbers here - 
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STAGE #2

Take a screenshot of your thinking and add it 
to the slide below.  Explain how you got your 
solution.

Turn your work in.



STAGE #3:
Roll a die/number cube 5 times and record the 
numbers rolled on the chart provided. These 
will be different numbers from Stage #1 and 2.

Use any or all of these five numbers (as many 
times as they appear) and any operation to 
create the numbers from 1 to 50.



Non-transitive Dice

STAGE #3:

Choose a Manipulative from Polypad to Solve This Problem

Coins, Dice and Spinners

36

https://mathigon.org/polypad
https://mathigon.org/polypad
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1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

STAGE #3:  Place your rolled numbers here - 

Next Slide for #26 - 50
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26 27 28 29 30

31 32 33 34 35

36 37 38 39 40

41 42 43 44 45

46 47 48 49 50

STAGE #3:  Place your rolled numbers here - 
(Place the same numbers here as the last slide)
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STAGE #3

Take a screenshot of your thinking and add it 
to the slide below.  Explain how you got your 
solution.

Turn your work in.
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Tell which virtual manipulative you used 
and how you liked it.

Manipulative Survey

https://forms.gle/JjFnMWs7Cb4R6tQw6


41And the survey said...
● I liked the poly dices because it help us to find our numbers. why : because we can know that what is 

our numbers. If we don't have our numbers it will be hard to know where is our number how can we find 
it because of this i liked.

● Gets better after time to figure out all of the different options
● COVID-19 has made us all online from online school, online summer school, online classes, online 

tutoring and it's not as fun as in-person. It's so hard to find online resources to make projects on, to roll 
and dice, and so much more. Though this site helps me so much. From graphs, shapes, and so much 
more. This site is helpful is all I have to say!

● I don’t really like it!! sorta confusing to use
● I put 8 because there were flexible ways to use the manipulative, the manipulative was very flexible and 

had a lot of ways to use the site and had a lot of actions that would help me use it for daily math 
questions.

● This was really helpful. I learned a lot using this platform because I had a variety to choose from, so If I 
decided to choose geometry I could change it anytime.



Happy Solving!
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MATH LEARNING CENTER

Fractions Geoboard Number Line

Pattern Shapes Partial Product Finder

https://www.mathlearningcenter.org/resources/apps
https://apps.mathlearningcenter.org/fractions/
https://apps.mathlearningcenter.org/geoboard/
https://apps.mathlearningcenter.org/number-line/
https://apps.mathlearningcenter.org/partial-product-finder/
https://apps.mathlearningcenter.org/partial-product-finder/
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GEOGEBRA

https://www.geogebra.org/
https://www.geogebra.org/materials


45

TOY THEATER

https://toytheater.com/category/teacher-https://toytheater.com/category/teacher-tools/virtual-manipulatives/tools/virtual-manipulatives/
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DIDAX

Unifix Cubes

Two-Color 
Counters

How-To Videos

Color Tiles

Algebra Tiles Math Balance

https://www.didax.com/math/virtual-manipulatives.html
https://www.didax.com/apps/unifix/
https://www.didax.com/apps/two-color-counters/
https://www.didax.com/how-to-virtual-manipulatives
https://www.didax.com/apps/color-tiles/
https://www.didax.com/apps/algebra-tiles/
https://www.didax.com/apps/math-balance/
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Exploding Dots

Visual and interactive 
platform for students to 
engage in deep 
exploration and play in 
areas ranging from 
number sense to 
polynomial division. 
9 levels to choose from.

Exploding Dots - PDFs 

https://www.explodingdots.org/
https://globalmathproject.org/pdfs/?_sft_resource_types=exploding-dots&_sft_languages=english
https://www.explodingdots.org/station/I1S1
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MATHIES
The mathies.ca website houses Ontario Ministry of 
Education developed resources to support mathematics 
learning from Kindergarten to Grade 12.

Currently these are being revamped by the Ontario 
Association of Mathematics Education. At the present 
time, the following apps are available. Please check back 
to this site and look for the ‘Open 5 / Ouvrir 5’ to the side.

https://mathies.ca/apps.php#gsc.tab=0
https://mathies.ca/tools/ColourTiles/index.html?title=Colour%20Tiles
https://mathies.ca/tools/ColourTiles/index.html?title=Colour%20Tiles
https://mathies.ca/tools/NumberChart/index.html?show=true&title=Number%20Chart
https://mathies.ca/tools/NumberChart/index.html?show=true&title=Number%20Chart


INTRODUCING VIRTUAL 
MANIPULATIVES TO STUDENTS

▹ Show the features of the tool

▹ Allow time for practice
49

https://bit.ly/TechieTeacherMath 

Edugains 
Manipulative 
Tip Sheets

https://www.thetechieteacher.net/2020/07/a-collection-of-virtual-math.html
https://docs.google.com/presentation/d/1jadIg9nk64U9gWtj4QEbd-AEzVtCXQeH-y44LPXlF3M/present?slide=id.g27b693dca5_0_261
http://www.edugains.ca/newsite/math/manipulative_use.html
http://www.edugains.ca/newsite/math/manipulative_use.html
http://www.edugains.ca/newsite/math/manipulative_use.html


THANKS!
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CREDITS

Special thanks to all the people who 
made and released these awesome 
resources for free:
▹ Presentation template by 

SlidesCarnival
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http://www.slidescarnival.com/
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MATH PLAYGROUND

Measuring angles
Factor trees
Pattern blocks
→ more games than manips

https://www.mathplayground.com/math_manipulatives.html

