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Did you know?
● 2 and 5 are the only prime numbers that end with 2 and 5

● Six Weeks = 10×9×8×7×6×5×4×3×2×1 seconds

● There are 17 ways to write the number 17 as a sum of primes.

● 111,111,111 × 111,111,111 = 12,345,678,987,654,321

● The fastest record for a person counting to 1 million is 89 days.

● If you shuffle a pack of cards right, there’s a chance the order has never been 

done before in the history of the universe.

● 12 + 3 - 4 + 5 + 67 + 8 + 9 = 100
https://www.whizz.com/blog/20-cool-facts-maths/
https://bestlifeonline.com/number-facts/
https://facts.net/science/number-facts
https://primes.utm.edu/curios/
https://www.did-you-knows.com/did-you-know-facts/numbers.php

https://www.whizz.com/blog/20-cool-facts-maths/
https://bestlifeonline.com/number-facts/
https://facts.net/science/number-facts
https://primes.utm.edu/curios/
https://www.did-you-knows.com/did-you-know-facts/numbers.php


What do you value?
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● What do you value in your mathematics students?
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What we value:
The joy of mathematics through play and “aha” moments...

We believe that playing games, folding paper, and solving puzzles (and creating) 
are great ways to improve engagement, develop positive classroom culture, and 
develop mathematical thinking. These activities allow students to use logic, problem 
solving, and deductive reasoning, as well as engaging students in their mathematics.

We value caring learning spaces where people feel welcome to try new things and 
make glorious mistakes and missteps. That is where the learning takes place!



https://mathsjam.com

https://mathsjam.com/
https://mathsjam.com/


“The Power of Awe: Promoting Mathematics through Wonder and Exploration
Bringing Teachers Together Virtually: Grade 7/8 Mathematics, August 2020

Experience the joy of mathematics through play and “aha” moments 
to develop and strengthen a positive mathematical mindset.

Playing games, folding paper, and solving puzzles are great ways to improve engagement, develop positive 
classroom culture, and develop mathematical thinking. These activities allow students to use logic, problem solving, 
and deductive reasoning, as well as engaging students in their mathematics. Whether games, paper folding and 
puzzles are used as a brain break, or as a conceptual lesson, you will be sure to reach each student in the 
classroom with these activities.
We will explore how to notice, wonder, and engage in mathematical moments. These are the first steps in 
developing the appreciation of mathematics. In this workshop, participants will have opportunities to take risks, 
question, and be mathematically curious in a caring learning space."

www.thepowerofawe.ca



Playing Games



Factors 
and 

Multiples Game

Source: https://nrich.maths.org/factorsandmultiples

https://nrich.maths.org/
https://nrich.maths.org/factorsandmultiples


Factors and Multiples Game - Sample Game
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 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

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

First Move

Last Move

Where could “x” move next?

Source: https://nrich.maths.org/factorsandmultiples

Blue Red

10 5

75 25

100 20

80 8

16 2

44 ??

https://nrich.maths.org/
https://nrich.maths.org/factorsandmultiples


Factors and Multiples Game 
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 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

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

Source: https://nrich.maths.org/factorsandmultiples

https://nrich.maths.org/
https://nrich.maths.org/factorsandmultiples


Factors and Multiples Game 

Factors and Multiples Game Google Slides created by Carole Bilyk for online play

PDF of "Factors and Multiples Game from nrich for in-person play 

Source: https://nrich.maths.org/factorsandmultiples

https://docs.google.com/presentation/d/1A7t8pkhT8Ii7O8XL-fD4pjA03foREQavkmrx9bzMslw/copy
https://nrich.maths.org/content/id/5468/factors%20and%20multiples%20handout.pdf
https://nrich.maths.org/
https://nrich.maths.org/factorsandmultiples


Using the Google Slide Shows 
If teaching online: 

● Duplicate the game board slides so there are the same number of game 
board slides as you have groups of students  

● Share the slides with your class
● Assign groups of students to a particular slide
● All students can be playing the game while the teacher can look at any slide 

and probe with questions 
● Use the grid view so you can see where all the students are at one time 

(thanks to Kelly Spoon @KellyMSpoon for tweeting the idea on August 17, 
2020)



Using the Google Slide Shows 
If teaching in person:

● Print a slide and use it as a paper and pencil game board
● Print a slide and laminate it so the game board can be reused
● Print a slide and put it in a plastic sleeve so the game board can be reused



How Close to 100?
Goal: 

Fill your 10 x 10 grid with arrays to fill as much of the 10 x 10 grid as possible.

Materials:

● A 10x10 grid for each player.
● 2 dice
● Pencil crayons

Source:https://www.youcubed.org/tasks/how-close-to-100

https://www.youcubed.org/
https://www.youcubed.org/tasks/how-close-to-100


How Close to 100?
Rules:

1. Player 1 rolls the two dice. The numbers are then used to make an array anywhere on Player 1’s grid and the number 
sentence is written inside the array (or on the chart). The array can be colored to make it easier to see which squares have 
been used. For example, if player 1 rolls a 3 and a 4, the player creates a 3x4 array somewhere on the grid.  Inside the 
array, the player writes 3 x 4 = 12 and colors the 12 squares with any color.

2. Player 2 rolls the two dice. Using the two numbers, Player 2 makes an array anywhere on Player 2’s grid and writes the 
number sentence inside.

3. Play continues until both players roll a pair of numbers that cannot be used to form an array.  Note: If Player 1 rolls a pair 
that cannot be used to form an array, he loses his turn. Player 2 rolls. If Player 2 can form an array, the game continues and 
Player 1 gets to roll again on the next turn. If Player 2 cannot form an array on the same turn that Player 1 cannot form an 
array, the game is over.

4. Each player counts the squares not covered by an array. The player with the least number of uncovered squares wins.

5. No array can overlap with another array.

Source: https://www.youcubed.org/tasks/how-close-to-100/

https://www.youcubed.org/tasks/how-close-to-100/
https://www.youcubed.org/


How Close to 100?

Source: https://www.youcubed.org/tasks/how-close-to-100/

Turn Roll1 Roll
2

Number 
Sentence

1 3 4 3x4=12

2 1 5 1x5=5

3 2 2 2x2=4

4 5 5 5x5=25

5 6 4 6x4=24

6 6 3 6x3=18

7 2 5 2x5=10

8 1 4 1x4=4

https://www.youcubed.org/tasks/how-close-to-100/
https://www.youcubed.org/


Online Dice 

Source: https://www.youcubed.org/tasks/how-close-to-100/

Turn Roll 
1

Roll 
2

Number 
Sentence

Roll 
1

Roll 
2

Number 
Sentence

1

2

3

4

5

6

7

8

Player 1

Player 2

Player 1 Player 2
How Close to 100?

https://www.google.com/search?q=dice+roller
https://www.youcubed.org/tasks/how-close-to-100/
https://www.youcubed.org/


Variations?

- How Close to 400 with 12-sided dice
- Note: In How close to 100 with 6-sided dice; 36/100 squares are the largest possible to shade 

on any turn. With 400 squares (20 by 20 grid) and 12-sided dice, 144/400 squares are the  
largest possible to shade on any turn.

- Allows for practicing and visualizing products up to the 12-times table.

- Others?

How Close to 100?



How Close to 400?

Source: https://www.youcubed.org/tasks/how-close-to-100/

Turn Roll 
1

Roll 
2

Number 
Sentence

Roll 
1

Roll 
2

Number 
Sentence

1

2

3

4

5

6

7

8

Player 1

Player 2

Player 1 Player 2
Online Dice 

https://www.youcubed.org/tasks/how-close-to-100/
https://www.youcubed.org/
https://www.google.com/search?q=dice+roller


How Close to 100?

How Close to 100 Google Slides created by Carole Bilyk for online play

PDF of "How Close to 100" from YouCubed for in-person play

https://docs.google.com/presentation/d/1m5ChyxVefnq72uB_z5MjTGY5jjSav5dla7SWfU7CBQs/copy
https://www.youcubed.org/tasks/how-close-to-100


https://mathwithbaddrawings.com/

Book 3 
coming soon!

Ben Orlin

Image from https://yalealumnimagazine.com/articles/4825-math-for-the-masses

https://mathwithbaddrawings.com/


As a math teacher, I mostly traffic in puzzles. I try to engage my 
students with tricky ideas. I encourage them to work out the 
possibilities, to master the scenarios, to boil their understanding 
down to steps that can later be applied automatically.

But when it comes to math itself, I hope my students see it as 
more than a collection of puzzles. I hope they see it as a game, 
full of promise and possibility. I hope math never exhausts its 
ability to surprise, to stump, and to delight them.

Ben Orlin
https://mathwithbaddrawings.com/

https://mathwithbaddrawings.com/


Ultimate Tic Tac Toe
@MikeFlynn55

Mike Flynn’s Tweet on May 22, 2020

 
Google Slides by Mike Flynn, 

adapted from Ben Orlin’s post on Ultimate Tic Tac Toe.

@benorlin

https://twitter.com/MikeFlynn55/status/1263887409722339330
https://docs.google.com/presentation/d/1yvfwn1LSs4Q-liEdCX_mR0Tbtilog64azCBY5kM2Kvg/copy#slide=id.g784264aadc_0_4
https://mathwithbaddrawings.com/2013/06/16/ultimate-tic-tac-toe/


Make a Black Hole
@MikeFlynn55

Mike Flynn’s Tweet on May 16, 2020

 
Google Slides by Mike Flynn, 

adapted from Ben Orlin’s post on Six Strategic 
Pen-and-Paper Games (from a Strange and Bottomless 
Mind).

@benorlin

https://twitter.com/MikeFlynn55/status/1261592954248089600
https://docs.google.com/presentation/d/1GBCYSN-LrYlTmcrBSLBuQJQ0r5kxB-k-ZDbUaHAds8k/copy#slide=id.p
https://mathwithbaddrawings.com/2020/04/22/six-strategic-games-from-a-strange-and-bottomless-mind/
https://mathwithbaddrawings.com/2020/04/22/six-strategic-games-from-a-strange-and-bottomless-mind/
https://mathwithbaddrawings.com/2020/04/22/six-strategic-games-from-a-strange-and-bottomless-mind/
https://mathwithbaddrawings.com/2020/04/22/six-strategic-games-from-a-strange-and-bottomless-mind/


Other games of interest?
Nim 

Sprouts

Dots and Boxes

Obstruction

Want more? Some places to start:
● Pencil and Paper Games
● CEMC at Home
● Nrich
● Math for Love

https://www.youcubed.org/resources/nim-games-3-12-video/
https://nrich.maths.org/2413
http://www.papg.com/show?1TMU
http://www.papg.com/show?2XMX
http://www.papg.com/
https://cemc.uwaterloo.ca/resources/cemc-at-home.php
https://nrich.maths.org/search/?search=pencil+and+paper+games&tab=1&fs=111110000000111
https://mathforlove.com/2020/03/pencil-and-paper-games-to-play-at-home/


Here are some games we like to play online:
■ SET

■ Daily SET 

■ Backgammon

■ Cribbage

■ Ultimate Tic Tac Toe (a.k.a Tic Tac Toe Ten)

■ Games of Nim

■ Simon Tatham's Portable Puzzle Collection 

http://smart-games.org/en/set
https://www.nytimes.com/puzzles/set
http://www.247backgammon.org/
https://cardgames.io/cribbage/
http://ultimatetictactoe.creativitygames.net/
http://www.gametheory.net/games/nim.html
https://www.chiark.greenend.org.uk/~sgtatham/puzzles/


Playing with Paper



Origami
Origami is the art of paper folding, which is often associated with 
Japanese culture. In modern usage, the word "origami" is used as an 
inclusive term for all folding practices, regardless of their culture of 
origin. (Wikipedia)

Images by P. Taylor; Paper Folding by S. Burroughs



Modular Origami

The Sonobe module is one 
of the many units used to 
build modular origami. 

Images by P. Taylor; Paper Folding by S. Burroughs



Let’s make a sonobe unit together...

  

Images by P. Taylor; Paper Folding by S. Burroughs

Start with a square piece of paper.

1. Valley fold along the center.
2. Valley crease left and right edges to the middle line.
3. Valley fold top left and bottom right corners.



Let’s make a sonobe unit together...

  

Images by P. Taylor; Paper Folding by S. Burroughs

4.  Valley fold edges to the middle in green.

5.  Valley fold top right corner as shown in red.

6.  Valley fold bottom left corner as shown in yellow.



Let’s make a sonobe unit together...

Images by P. Taylor; Paper Folding by S. Burroughs

This is the tricky part…

7. Lift up one of the 
two right triangles and 
tuck the triangle inside 
of the parallelogram.

8. Repeat with other 
right triangle flap.



Let’s make a sonobe unit together...

Images by P. Taylor; Paper Folding by S. Burroughs

9.  Turn the parallelogram over so that the 
smooth side is on top. See the light blue 
parallelogram for reference.

10. Fold up the bottom point to make a 
trapezoid. The goal? Change the 
parallelogram into a square. Look at the 
orange model.

11. Fold the other point down so that you 
have a square. Look at the dark blue 
model.



Let’s make a sonobe unit together...

Images by P. Taylor; Paper Folding by S. Burroughs

12. Hold your model as shown in 
the orange model. Fold bottom 
right triangle UNDER the top right 
triangle.



We are done!

Images by P. Taylor; Paper Folding by S. Burroughs

Make five more units to 
make a cube.

Ready to build?



The fun begins when you try connecting them 
together...

Images by P. Taylor; Paper Folding by S. Burroughs

Insert points into flaps as shown.



Hold the three units together to make a corner of a 
cube!

Images by P. Taylor; Paper Folding by S. Burroughs



Stellated Icosahedron

If you are wanting a 
challenge, fold 30 units 
to make this model.

http://www.youtube.com/watch?v=nL2mvtdhiq8


Cutting and/or Folding 
Paper...some favourites

● Mobius Strips

● Fold and Cut Theorem

● Flexagons Note - this is just one type of flexagon.

https://commons.wikimedia.org/wiki/File:Construction_tetrahexaflexagone.svg

https://www.flickr.com/photos/andrewgustar/12190785393

https://www.youtube.com/watch?v=mh3eMt09EAs
https://www.youtube.com/watch?v=ZREp1mAPKTM
https://www.youtube.com/watch?v=7H4lDi79YY8
https://commons.wikimedia.org/wiki/File:Construction_tetrahexaflexagone.svg
https://www.flickr.com/photos/andrewgustar/12190785393


A few additional resources for Paper Folding
Making:   

● Pinwheel to Octagon (S. Burroughs for MathsJam) 
● Hexa-tetraflexagon (Museum of Math) 
● Hexaflexagons (Vi Hart) 
● Fortune Teller (wikihow)
● Unexpected Shapes (like intertwined hearts) (Numberphile video)

Discovering:

● Proving the Theorem of Pythagoras (University of Toronto, Vi Hart)
● Investigating area and more! (Mark Driscoll, MEI, YouCubed)

https://www.youtube.com/watch?v=s0TeiPZJGIw
https://momath.org/activities/flexagon/
http://vihart.com/hexaflexagons/
https://www.wikihow.com/Fold-a-Fortune-Teller
https://www.youtube.com/watch?v=mh3eMt09EAs
https://mathplus.math.toronto.edu/home/caim_1/Pythagorean-Theorem.pdf
https://mei.org.uk/files/pdf/mm/Paper-Folding-and-Proof.pptx


Solving Puzzles



SolveMe Puzzles at http://solveme.edc.org/mobiles

Mobiles- you can build or play

GREAT transition to algebra!

http://solveme.edc.org/mobiles/


SolveMe Puzzles at http://solveme.edc.org/mobiles



Skyscrapers

Brain Bashers

Skyscrapers

Amie Albrecht's Blog on Skyscrapers

Looking for manipulatives and don’t have lego or unit cubes on hand? 
Download and print these cylinders (or create your own). 

Image from: https://www.brainbashers.com/skyscrapers.asp

https://www.brainbashers.com/skyscrapers.asp
https://www.puzzle-skyscrapers.com/
https://amiealbrecht.com/2017/08/09/skyscrapers/
https://amiealbrecht.files.wordpress.com/2017/08/skyscraper-cylinders.pdf
https://www.brainbashers.com/skyscrapers.asp


Binary Puzzles
Solving Binary Puzzles online

http://www.binarypuzzle.com/index.php


Math Pickle - Put your students in a Pickle!
You will find a wealth of puzzles (and games) at Math Pickle, organized by grade 
or by subject matter.   For example:

● Learning multiplication and division? Try your 
hand at Picasso’s Line Puzzle.

● Wanting to explore patterning at a deep level? 
Try out Pinocchio’s Playmates

https://mathpickle.com/organized-by-grade/
https://mathpickle.com/project/picassos-line-puzzles/
https://mathpickle.com/project/pinoccchios-playmates/


A few of our favourite sites to visit for Paper and Pencil/Interactive Puzzles

Printable Puzzles, Mazes and More from KrazyDad: Here you will find a wealth of both pencil and paper printables 
along with interactive puzzles  involving games like Sudoku, Kakuro, Masyu, Binary Puzzles

KenKen  

The Guardian Crosswords (and other puzzles, too)

Alex Bello's Monday Puzzle (The Guardian)

New York Times (scroll to get free KenKen, SET, Sudoku, and a handful of crosswords)

How to solve the NYT crosswords Great article to get started on the NYT puzzles. Remember...you do not need to 
sign up for the online puzzles, as there are some free ones on the site. Plus, if you are a subscriber to a daily 
newspaper, there are often free ones there as well, with online puzzles each day.

https://krazydad.com/
https://www.kenkenpuzzle.com
https://www.theguardian.com/crosswords
https://www.theguardian.com/science/series/alex-bellos-monday-puzzle
https://www.nytimes.com/crosswords
https://www.nytimes.com/guides/crosswords/how-to-solve-a-crossword-puzzle


Matt Parker

Follow Matt Parker on Twitter at @standupmaths 
or find him online at http://standupmaths.com

Matt’s “Puzzles of the Week” can be found at 
http://think-maths.co.uk/maths-puzzles.

The way in which he presents the solutions to the 
puzzles are of interest also.

Matt is a “regular” on Numberphile.

https://en.wikipedia.org/wiki/Matt_Parker

http://standupmaths.com
http://think-maths.co.uk/maths-puzzles
https://www.numberphile.com/
https://en.wikipedia.org/wiki/Matt_Parker


No presentation on the joy of mathematics is complete without a conversation about... 

Numberphile is produced by video 
journalist Brady Haran.

The stars of the show include 
mathematicians and other guests from 
around the world.

Topics range from the sublime to the 
ridiculous… from historic discoveries to 
latest breakthroughs.

In addition to hundreds of videos, 
Numberphile also has a new podcast of 
longer-form interviews.

Image from Brady’s Numberphile website, Brady with Matt Parker

https://www.numberphile.com/


A few more resources to explore for PUZZLES

● YouCubed  
● CEMC 
● NRich
● Illuminations 
● Math Pickle
● Math Equals Love
● And no talk of puzzles should take place without a nod to Martin Gardner!

https://www.youcubed.org/
https://www.cemc.uwaterloo.ca/
https://nrich.maths.org/
https://illuminations.nctm.org/BrainTeasers.aspx?id=5062
https://mathpickle.com/
https://mathequalslove.blogspot.com/
http://martin-gardner.org/


Let’s Create!



Allowing ourselves to create first...

Art and mathematics are both fundamental human activities, yet how 
many adult learners have had the opportunity to create something 
beautiful with math or use math to explore artifacts of their own 
making? 

We need to (re)kindle that joy of mathematics within ourselves 
before we can do so with our students.

https://adultnumeracynetwork.org/Math-in-Art


#mathartchallenge

Annie Perkin’s Math Art Challenges 
are a great place to find ideas. Some 
activities are advanced, but most are 
accessible to all. 

Twitter: @anniek_p
Instagram: @\MsPerkinsMathArtChallenge  

Image from Annie’s Twitter account

https://arbitrarilyclose.com/home/


#MathArtChallenge Day 16: Mondrian Puzzles
THE CHALLENGE: Create a Mondrian artwork  
(maybe with a goal of getting the lowest score?) 
Here’s a Math Pickle article to get you started. 

MATERIALS NEEDED: Writing utensil and paper. 

1. Start with a Square,
2. Divide the square into DIFFERENT 

rectangles (do not repeat the same 
dimensions).

3. Your score is the area of your smallest 
rectangle subtracted from your largest 
rectangle.

Image by Annie Perkins, shared with permission

https://arbitrarilyclose.com/2020/03/31/mathartchallenge-day-16-mondrian-puzzles/
https://mathpickle.com/project/mondrian-art-puzzles/


Tessellations: 
CEMC at HomeActivity from Friday, March 27, 2020 (from the Grade 7/8 Collection)

You Will Need: 

● 1 piece of paper (letter size or bigger)
● 1 piece of cardstock about the size of a 

playing card 
(or regular paper cut to this size)

● A ruler
● Scissors
● Tape
● Coloured markers or crayons of some sort

https://cemc.uwaterloo.ca/resources/cemc-at-home/2020/english/archive/Mar23-27_Gr78_Booklet-PS.pdf


Artful Maths: Origami, Mathematical Art Lessons, and more

Find Clarissa Grandi on Twitter,   @c0mplexnumber

● Origami
● Curves of Pursuit
● Celtic Knotwork
● Impossible Objects
● Mazes and Labyrinths

… and much, much, more

https://www.artfulmaths.com/




The wonderful thing about mathematical art is that the most 
beautiful geometric patterns can be produced without needing to 
be able to draw, or be ‘good at art’.

Mathematical art is accessible to people of all ages: its 
algorithmic nature means that it simply requires the ability to 
follow instructions carefully and to use a pencil and ruler 
accurately. 

It is engaging, enriching and thoroughly enjoyable, enabling 
everyone to experience the joy of success through mathematical 
art-making.

Clarissa Grandi



http://www.hellam.net/pursuit.html

Demonstration of the pursuit paths of predatory bugs:

…

Three predatory bugs are initially sitting at the corners of an 
equilateral triangle. All at once, each of the bugs begin crawling with 

equal speed directly toward the bug on their right. 
What is the path of each bug?

http://www.hellam.net/pursuit.html




Weisstein, Eric W. "Mice Problem." From MathWorld--A Wolfram Web 
Resource. http://mathworld.wolfram.com/MiceProblem.html

The curves made by the bugs’ tracks are called ‘whirls’.

If we plotted the bugs’ ‘sightlines’ at regular intervals, 
what might the results look like?

http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/MiceProblem.html


http://danielwalsh.tumblr.com/post/3270666038/the-mice-problem-more-on-curves-of-pursuit


Curves of Pursuit

http://excelmathart.tumblr.com/post/134117607508/pentagonal-curves-of-pursuit-changing-the














http://danielwalsh.tumblr.com/post/3270666038/the-mice-problem-more-on-curves-of-pursuit












Sample Lesson: Excerpt from Curves of Pursuit

You will need some paper, 
a ruler, and a pencil.

Optional: 
coloured pencils/markers

Let’s start with a square…

Image from Artful Maths Website



Start by drawing a regular polygon.
Make 4 small marks the same distance in 
from each side...



then join the marks up...



then join the marks up...



then join the marks up...



to make a smaller polygon within the larger 
one.

then join the marks up...



And again, make 4 small marks the same 
distance from each side of the new 
polygon...



and join the marks up...



and join the marks up...



and join the marks up...



to make a smaller polygon within the larger 
one.

and join the marks up...



And again, four small marks...



join them up...



join them up...



and on and on....







Call to Action...
● Identify a challenge for you or your students
● Decide on one game, puzzle, activity, artwork, etc.
● Make a promise to involve students more
● Reflect on benefits/challenges
● Keep Going!



Thank you for your time.

www.thepowerofawe.ca


