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What are Math Mats?
It’s 8:45. Class begins in 15 minutes. Should I spend that
time to get the day’s first coffee, a desperately needed toxin,
or photocopy 27 Hundreds Charts, a resource critical to
my hands-on-lesson in math? The students’ needs win out.
Off to the photocopier I trudge with line master in hand.
Aaagh… a line up, three people deep, and one of them is
Marjorie with what looks like a week’s worth of copying. I
still have 10 minutes. I’ll wait. Am I crazy? There isn’t the
time. Better get that coffee.
How I hate that lack of planning. Why didn’t I get that
copying done last night? Maybe it was the 27 math journals
I read and responded to. Or was it because I had to
organize the science centres for tomorrow’s exploration of
air pressure? No, I think it was the two-hour board
presentation at the resource centre on authentic assessment
that kept me from the photocopier. Still, I should have
done it. Now I have to think of something different for my
students in math class. Maybe I’ll just have them work out
of the textbook. Why doesn’t someone develop a write on,
wipe off sheet with charts, grids and mats so that I don’t
have to constantly reproduce them?
This frustrating morning and evening ritual, occurring
in schools across the country, inspired the creation of Math
Mats. Math Mats is a colourful, laminated, dry-erase book,
providing teachers with ready access to charts, grids and
mats that they can use in their classrooms to support the
exploration of mathematical concepts.
Math Mats is not a curriculum. It is a resource to help
teachers save time, energy and frustration by replacing
reams of photocopied sheets with easy-to-use, washable
mats that are engaging and support an investigative,
problem-solving approach in the classroom.
This grades 4–6 manual includes 30 games,
investigations and challenges that support teachers and
parents using Math Mats. The manual is not intended to be
exhaustive, but rather provides examples of how Math Mats
can be used in the classroom or home to achieve selected
learning objectives consistent with the National Council of
Teachers of Mathematics (NCTM) Standards. Indeed, it is
the intention and expectation that each teacher will use
Math Mats in a manner that reflects the needs of his or her
children. It will be the teacher and the child who ultimately
breathe life into this learning tool, giving it shape, form
and function.

How are the Activities
Organized?
Each activity is intended to help you create an environment
where children are invited to explore, think, invent, discuss
and construct mathematical meaning for themselves. Not
all children will follow the same path of exploration. This
diversity is to be celebrated and shared.
The format of each activity is clear and easy to follow.
The one-page design is intended to give you everything you
need to support children’s learning. At the beginning of
each lesson you will find the mathematical strand the
activity is addressing (Number Sense and Numeration,
Measurement, Geometry and Spatial Sense, Patterning and
Algebra, Data Management and Probability, and Logical
Reasoning) and the activity’s title, followed by the headings
described below:
Objective: States
the particular
mathematical concept
that children will be
exploring.
Materials: Describes
the section(s) of Math
Mats that support(s)
the activity, and lists
other required
materials, including
manipulatives and
optional items.

NUMBER SENSE AND NUMERATION

OBJECTIVE: Demonstrate an understanding of place value
concepts.

Value Your Place

MATERIALS : Math Mats –Sum Fun, CirCULATOR or a stack of
playing cards with the 10 and face cards removed.
Other Materials – dry-erase markers, blank
number cubes in place of the CirCULATOR or
playing cards, How to Make a Spinner directions

INTRODUCTION
➤

Remind children of the magic of our number system: with only ten digits (0 – 9) we can create any number
imaginable. This is possible because our system gives digits a different value depending on their place in a number,
also called place value.
Write the following digits for children to see: 4, 8, 7, 9 and 6, 1, 0, 2. Ask children: How can each of these
sequences of numbers be rearranged to generate two numbers that when added, equal 10,000? 7 984 + 2 016 or
8 974 + 1 026.
➤ Ask: What strategies helped you solve the problem? What patterns do you see in the lead digits? they add to 9.
Stress the importance of the lead digits when estimating. For instance, when estimating the sum of 953 and 379, the
sum of the 9 and 3 in the hundreds place has more influence on the accuracy of the estimate than the sum of the 9
and 3 in the ones place.
➤ Review the principles of place value and explain the Value Your Place game, including the spinners that need to be made.
➤

EXPLORE

AND

CONNECTING IDEAS

DISCOVER

This is a game for two players. The object of the game
is to fill the 16 spaces on the Sum Fun game board so
that the resulting numbers add up to 10 000.
 Turn your two CirCULATORS into the following
spinners.

O

1

4

5
2

3

6

9

7
8

 Decide who will go first. Player 1 spins a spinner
(he or she can choose to spin either spinner 1 or 2).
 Player 1 writes the digit shown on the spinner in
one of the 16 spaces on his or her Sum Fun board
(players do not write any digits in the bottom row).
Once a digit is recorded it cannot be changed.
 Players alternate turns until both have filled all

16 spaces. Players add the four five-digit
numbers. The player with the sum closest to
10 000 wins.

In addition to testing mental computation, the game
reinforces paper-and-pencil addition and subtraction.
Strategic thinking is required as players decide which
spinner to spin and where to position the resulting digits.
This game can also be used to reinforce children’s skills in
subtraction, multiplication, and division. The Math Mats
has game boards for each of these operations. The game can
be made less challenging by asking children to add fewer
digits.
STOP, THINK

AND

SHARE

Children with a good understanding of place value will rely
less on luck and more on the strategic placement of digits.
Good players will realize that digits placed in the ten
thousands column have the most significant impact on the
magnitude of the number, while the digits in the ones
column have the least impact.
SHOW WHAT YOU KNOW
How many different ways can you rearrange the digits 0, 1,
2, 3, 4, 5, 6, 7, 8, 9 to create two five-digit numbers that
have the sum 10 000.

Math Mats 4–6 Teacher’s Guide
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Introduction: Presents an appropriate group activity or
discussion to help set the stage for children to work
independently. Some introductions present necessary
definitions, others focus on explaining and modelling
games, and still others present a similar, but easier problem
that children solve together. Regardless of the format, the
idea is to give children the appropriate tools to solve the
task in Explore and Discover.
Explore and Discover: Presents rich games, investigations
and problems to children that facilitate their discovery of
mathematical concepts, procedures and skills. The
philosophy is consistent with the vision of the NCTM
Standards, which supports the view that children learn by
doing, communicating, reflecting and constructing their
own mathematical meanings.
Connecting Ideas: Suggests ways in which the activity can
be connected to other mathematical ideas, subject areas or
real-world situations.

iv
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Stop, Think and Share: Provides a culminating discussion
where children share the thinking and reasoning behind
their answers, and teachers direct questioning to lead to
specific discoveries. Also found in some, but not all Stop,
Think and Share, are discussions of the underlying
mathematics of the activity, solutions, the areas where
children may have difficulty or misconceptions, and
strategies children use as they work.
Show What You Know: Asks questions similar to those
found in the Explore and Discover to help teachers assess
how well children understand the mathematical concept
stated in the objective and explored in the activity.
Children’s work on Math Mats is ephemeral; there for a day
or two only to be erased to create new opportunities for
learning. The hope, however, is that the learning is
permanent. It is strongly recommended that children keep a
math journal to accompany the work they do in class.
Journals are a lasting and powerful assessment tool,
providing perhaps the clearest picture of a child’s thinking.

What are manipulatives?
Manipulatives are concrete materials that help children
investigate their thoughts through their hands. Children
make conjectures, then test them using tools that are
specifically designed to help them discover abstract
concepts about space, shape and number. Manipulatives
help children see, feel, and understand critical
mathematical concepts. The following are manipulatives
that are referred to in the Math Mats activities.
Pattern Blocks:
Perhaps the most
versatile of the
standard
manipulatives, Pattern
Blocks are a set
of six geometric shapes in
six colours. Each set is comprised of green
equilateral triangles, orange squares, blue parallelograms,
tan rhombuses, red trapezoids, and yellow hexagons. The
sides of the shapes share the same length, except for one
side of the trapezoid, which has a length twice as long as
the others. The result is a series of shapes that can be neatly
placed against one another to explore spatial relationships,
congruence, similarity, symmetry, area, perimeter, patterns
and functions. Four of the shapes also share proportional
relationships with respect to area, which allows for the
exploration of fractions–two triangles cover one blue
parallelogram, three triangles cover one red trapezoid, and
six triangles cover a yellow hexagon.

Base Ten Blocks: While our
number system is ingenious, it
is also abstract and this can
pose problems for young
children. Base Ten Blocks are
designed to help children
construct meaningful
mental referents
about our number
system. The building
block of this manipulative is the
ones unit block, which has sides of
one centimeter and a volume of one cubic centimeter. The
remaining blocks are related proportionally to reflect the
base ten structure of our number system. The tens block, or
“rod”, is a grouping of ten ones blocks. The hundreds
block, or “flat”, is a 10 ×10 square made up of ten rods or
100 units. There is also a thousands block, a cube
comprised of 10 flats. Base Ten Blocks are indispensable.
They help children understand place value, the base ten
nature and grouping structure of our number system,
decimals, and standard operations (addition, subtraction,
multiplication and division).
Coloured Cubes: Coloured cubes are
a simple manipulative with a variety
of uses that allow children to
explore concepts at varying
levels of complexity. Just as there
are a number of uses for this
manipulative, there are also
many kinds of commercially
available cubes: some snap together, others do not; some
come in a wide array of colours, others offer fewer colour
options; and some are small, others somewhat larger.
Regardless of their size or colour, they provide excellent
opportunities to explore patterns. They can also be used as
game pieces. In primary grades children can use cubes to
model number and early operations in addition and
subtraction in a concrete way. In later years, children can
use them to see and explore multiplication as grouping and
as arrays. This later connection can be extended to explore
factors, prime numbers and area. The cubes can also be
used to explore data management, including graphing and
probability. Those cubes that snap together, provide a
natural support to the study
of volume and surface area.
Geoboards: Geoboards are
square boards with an array
of small, vertical pegs.
Children place coloured
elastic bands around the pegs
to explore shapes and geometric
Math Mats 4–6 Activity Guide
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relationships. The geoboards referenced in Math Mats have
25 pegs evenly arranged in a five-by-five array. Geoboards
provide children with an opportunity to explore and
discover a variety of mathematical concepts, including
properties of polygons, relationships between sides and
angles of shapes, congruence, symmetry, area and
perimeter, fractions, patterns, coordinate graphing, and line
segments. Much of the appeal of geoboards for children is
that concepts can be explored without fear of failure.
Mistakes, a critical element in the learning process, can be
quickly corrected by shifting the elastic
bands.
Fraction manipulatives: Recent
research has revealed how poorly
children understand fractions.
Much of the problem has been
linked to curricula that stress
symbolic competence, with little or
no emphasis on understanding. In response to this
research, a number of colourful, inviting tools have been
developed to provide children with concrete models to
explore equivalencies and operations of fractions. The
CirCULATOR, a unique tool within Math Mats, is
designed to be used with commercially available circular
fraction pieces. Using both the circular pieces and the
CirCULATOR, children can explore the naming, ordering,
comparing, and operations of fractions as well as the
relationship between fractions and decimals. At the back of
this manual there are a variety of reproducible sheets,
including examples of halves, thirds, fourths, sixths,
eighths, tenths, and twelfths that can be used in
conjunction with the CirCULATOR to further enhance
children’s understanding of fractions.

How to Make Spinners
Many of the activities in this manual call for the use of
number cubes. If these are not readily available, alternatives
exist. Teachers can also use commercially available number
tiles and number cards. Standard playing cards with the
face cards removed work equally well. If you do not have
the time to organize any of these materials, you can make
copies of the spinners included in the reproducible section
at the back of this manual or have children make spinners
out of the CirCULATOR and Clock Wise. In fact, the task
of determining how to partition these circles to create the
desired spinner can be a wonderful problem-solving activity
for older children.
Four-Part Spinner: If children have access to circular
fraction pieces they can use the 14– piece to trace lines to

vi

Math Mats 4–6 Activity Guide

make a four-part spinner on the CirCULATOR. Another
possibility is to use the Clock Wise and draw the lines from
the centre to the quarter hour, the half-hour, the threequarter hour, and the hour.
Five-Part Spinner: Children will recognize that the
CirCULATOR is broken into 100 equal units. If asked to
make a spinner that has five equal parts, they will need to
discover that the 100 units also have to be shared,
distributed, or divided into five equal parts. Therefore, if a
line is drawn from the centre of the circle to connect with
the 20, 40, 60, 80 and 0 on the CirCULATOR, the result
will be a five-part spinner.
If using Clock Wise, divide the clock into 60 equal units
(minutes). A line drawn from the centre of the clock to
each successive interval of twelve minutes (12, 24, 36, 48
and the hour) will result in a five-part spinner.
Six-Part Spinner: The Clock Wise transforms nicely into a
six-part spinner. Simply divide the 60-minute intervals by
six and draw a line from the centre of the clock to each
successive interval of 10 minutes (10, 20, 30, 40, 50, and
the hour). If using the CirCULATOR, select a 16– piece and
use it to trace six equal parts on the circle.
Eight-Part Spinner: If children have access to circular
fraction pieces they can use the 18– piece to trace lines to
make an eight-part spinner.
Ten-Part Spinner: Both the Clock Wise and the
CirCULATOR transform nicely into a 10-part spinner.
With the Clock Wise simply divide the 60-minute intervals
by 10 and draw a line from the centre of the clock to each
successive interval of 6 minutes (6, 12, 18, 24, 30, 36, 42,
48, 54 and the hour). On the CirCULATOR, the tenths are
easily discerned. Children simply draw a line from the
centre of the clock to each tenth marked on the circle
(.10, .20, .30, .40, .50, .60, .70, .80, .90, 0).
Once you have made the base for the
spinner, use a crayon and a paper clip as
shown below.
Numbers are randomly
selected as children
flick the paper clip
with their
fingers.

NUMBER SENSE AND NUMERATION

OBJECTIVE: Demonstrate an understanding of place value
concepts.

Value Your Place

MATERIALS: Math Mats –Sum Fun, CirCULATOR or a stack of
playing cards with the 10 and face cards removed.
Other Materials – dry-erase markers, blank
number cubes in place of the CirCULATOR or
playing cards, How to Make Spinners directions

INTRODUCTION
➤

Remind children of the magic of our number system: using only ten digits – 0 through 9 – we can create any number
imaginable. This is possible because our system gives digits a different value depending on their place in a number, also
called place value.
➤ Write the following digits for children to see: 4, 8, 7, 9 and 6, 1, 0, 2. Ask children: How can each of these sequences
of numbers be rearranged to generate two numbers that when added, equal 10 000? 7984 + 2016 or
8974 + 1026.
➤ Ask: What strategies helped you solve the problem? What patterns do you see in the lead digits? They add to 9.
Stress the importance of the lead digits when estimating. For instance, when estimating the sum of 953 and 379, the
child’s calculation of the sum of the 9 and 3 in the hundreds place has more influence on the accuracy of the estimate
than the sum of the 9 and 3 in the ones place.
➤ Review the principles of place value and explain the Value Your Place game, including the spinners that children will make.

EXPLORE

AND

CONNECTING IDEAS

DISCOVER

This is a game for two players. The object of the game
is to fill the 16 spaces on the Sum Fun game board so
that the resulting numbers add up to 10 000.
 Turn your two CirCULATORS into the following
spinners.

O

1

4

5
2

6

9

7

3

8

SPINNER 1

SPINNER 2

 Decide who will go first. Player 1 spins a spinner
(he or she can choose to spin either spinner 1 or 2).
 Player 1 writes the digit shown on the spinner in
one of the 16 spaces on his or her Sum Fun board
(players do not write any digits in the bottom row).
Once a digit is recorded it cannot be changed.
 Players alternate turns until both have filled all
16 spaces. Players add the four five-digit
numbers. The player with the sum closest to
10 000 wins.

In addition to testing mental computation, the game
encourages paper-and-pencil addition and subtraction.
Strategic thinking is required as players decide which
spinner to spin and where to position the resulting digits.
This game can also be used to reinforce children’s skills in
subtraction, multiplication, and division. Math Mats has
game boards for each of these operations. The game can be
made less challenging by asking children to add fewer
digits.
STOP, THINK

AND

SHARE

Children with a good understanding of place value will rely
less on luck and more on the strategic placement of digits.
Good players will realize that digits placed in the ten
thousands column have the most significant impact on the
magnitude of the number, while the digits in the ones
column have the least impact.
SHOW WHAT YOU KNOW
How many different ways can you rearrange the digits 0, 1,
2, 3, 4, 5, 6, 7, 8, 9 to create two five-digit numbers that
have the sum 10 000? Use each digit only once.

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Demonstrate an understanding of place value
concepts.

Go Fish

MATERIALS: Math Mats –Know Your Place
Other Materials – dry-erase markers

INTRODUCTION
➤

Discuss with children the power of our number system: using only 10 digits – 0 through 9 – we can create any
number imaginable. What makes this possible is a structure of grouping and regrouping based on units of ten.

EXPLORE

AND

DISCOVER

This is a game for two players. The object of the game is
to be the first player to reduce a four-digit number to zero.
 Each player writes a four-digit number on his or her
Know Your Place game board, keeping it hidden. Players
can use a digit more than once (e.g., 2606).
 Player 1 selects any digit from 1 to 9 and asks if player 2
has it in his or her number. If player 2 doesn’t have the
digit he or she says, Go Fish. If player 2 does have that
digit in the number, he or she communicates the value that
the digit represents. Player 1 then subtracts the value from
his or her number while player 2 adds the value to his or
her number. For example, player 1’s number is 2341 and
player 2’s is 3268. Player 1 asks player 2: Do you have any
twos? Player 2 responds, Yes, my two is two hundred.
Player 2 adds 200 to his or her number. Player 1 subtracts
200 from his or her total.

3

2
+2
4

One
s

3

Tens

1
0
1

Hun
dred
s

4
0
4

PLAYER 2
Know Your Place
Tho
usan
ds

One
s

2

3
-2
1

Tens

2

Hun
dred
s

Tho
usan
ds

PLAYER 1
Know Your Place

6
0
6

8
0
8

 For the purposes of this game, the maximum number
a player can add or subtract is 9000 even if the number
chosen by a player is in the thousands column of the
opposing player. If the digit called is in the number
more than once, then the total value of both digits is
calculated. For example, if player 1 has the number
2323 and player 2 asks for a three, player 1 responds,
Yes, I have two and their value is 303.

 Players alternate turns until one player reaches 0. Or
they play until a predetermined time limit expires, at
which point the player with the lesser number wins.

CONNECTING IDEAS
Along with reinforcing place value concepts this game
develops children’s ability to recognize and read numbers,
practise mental calculations, and perform paper and pencil
computations for addition and subtraction.
STOP, THINK

AND

SHARE

Engaging children in a game that encourages them to build
and break up numbers vividly shows them how our place
value system works. With repeated opportunities to play the
game, children enhance their understanding of numbers
and their relationships, the relative magnitude of a number,
and the effect of addition and subtraction on the size of
numbers. These understandings will establish a foundation
for later work with computational procedures and
estimation. Children who have trouble with this game likely
need more work at the concrete level. This game also works
extremely well with a calculator and can be played to
illustrate the place value of decimals. Some children may
demonstrate strong mental math abilities, using the results
of one turn to influence the next. For example, if player 1
asks for a 6 and is told that it represents 600 (i.e., player 2’s
number is 2600), player 2 must add 600 to2600. The result
is a new number with a 2 in the hundreds place (3200). On
player 1’s next move, he or she can use this knowledge to
select a two and decrease his or her number by another 200.
SHOW WHAT YOU KNOW
How many different ways can you change the 4 in 3416
to a zero without using a 4? Use all four operations.
(E.g., subtract 300 from 3416 and 100 from 3116; divide
3416 by 2 = 1708 and subtract 700.)

2
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Don’t Call Us

OBJECTIVE: Compare and order whole numbers.
MATERIALS: Math Mats –Know Your Place mat
Other Materials – dry-erase markers

INTRODUCTION
➤

Write the numbers 4608 and 8460 for children to see. Ask: How are the two numbers alike and how are they
different? As children explore this question, they will realize that both numbers, while composed of the same digits,
have very different values – a dramatic illustration of the power of place value.
➤ Then, write the digits 6, 3, 4, 8 on the board and ask children to name as many different numbers that can be created
using each of these digits once. (There are 24 possibilities)
➤ Ask: What are the largest and smallest numbers that can be created? (largest number 8643, smallest number
3468) How did you know?

EXPLORE

AND

DISCOVER

 Children interview 10 people to find their phone
numbers or randomly select 10 phone numbers
from a phone book. They select the last four digits
of each phone number.
 They record and compare the numbers.
 On the Know Your Place mat, children order the
numbers from greatest to least and calculate to find
the difference between the greatest and least
numbers.

CONNECTING IDEAS
Children should be encouraged to practise reading and
writing numbers throughout this activity. Some practice in
subtraction is also built into this exercise.
STOP, THINK

AND

SHARE

The standard algorithms for addition, subtraction and
multiplication require children to organize their work and
focus from right to left, starting with the ones place. This
emphasis on the digits of lesser value can cause children to
underappreciate the role of the lead digits in determining
the value of a number. This exercise will help children
understand the importance of the lead digits when
comparing numbers–an understanding children will also
need to compute mentally and use estimation skills.
SHOW WHAT YOU KNOW
What digit is the most important when comparing
numbers? Why?

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Compare and order decimals.
MATERIALS: Math Mats –Create Your Own Plot

Got Word

Other Materials – dry-erase markers

INTRODUCTION
➤

Show children how to divide the Create Your Own Plot line into three equal parts. Each of the 3 parts is a whole,
measuring 10 cm. Ask: What is the value of each unit? One tenth. What happens every ten units? Another whole
unit is formed.
➤ Write the following letters and their associated numerical values for children to see: C = 1.6, I = 2.05, M = 2.2,
D = 0.5, E = 1.25, A = 2.50, L = 2.95.
➤ Prepare a Create Your Own Plot like the one shown below and ask children to identify where each letter
belongs. They should spell the word decimal.
D = 0.5

0

➤

E = 1.25

C = 1.6

I = 2.05 M = 2.2

A = 2.5

L = 2.95

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0

Ask: Do you have to use the line chart to spell the word? Children should recognize that they could simply
compare the numbers, as with whole numbers, by looking at the value of the lead digits.

EXPLORE

AND

DISCOVER

 Children turn the Create Your Own Plot into a
number line as shown.
 Children think of a mystery word, write it down,
then mix up the letters of the word and give each
letter a different decimal value.
 They write each letter of the word and its value
above the Create Your Own Plot line.
 Partners exchange mats and try to figure out each
other’s mystery word by placing each letter in the
appropriate place on the Create Your Own Plot line.

STOP, THINK

AND

SHARE

Children’s ability to compare and order decimals will be
directly linked to their ability to interpret decimals in terms
of place value. They may make generalizations based on
their understanding of place value of whole numbers that
are not necessarily true of decimals. For instance, 736 is
larger than 85. Children know this because the former has
more digits. This thinking does not transfer to decimals.
0.736 is not larger than 0.85. Children need many
opportunities to model decimal numbers with concrete
materials and use 10 × 10 grids to enhance their
understanding of the concepts underlying place value.
SHOW WHAT YOU KNOW

CONNECTING IDEAS
This activity encourages children to read, write, compare
and order decimal numbers to hundredths, but it can also
be structured to include and reinforce children’s spelling or
math vocabulary.

4
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Order the decimals from least to greatest. Draw a number
line to help.
1.48, 1.84, 1.07, 1.01, 1.93, 1.70

NUMBER SENSE AND NUMERATION

OBJECTIVE: Recall multiplication facts.
MATERIALS: Math Mats –On Track, Block ’N’ Row

Block ’N’ Row

Other Materials – dry-erase markers, paper clips,
coloured cubes

INTRODUCTION
➤

Explain the Block ’N’ Row game as described below.

EXPLORE

AND

DISCOVER

CONNECTING IDEAS

 Children label the On Track as shown. These
numbers are factors. The numbers in the Block ’N’
Row grid are the products.
9

0

8

4

48 72 30 121 10 36

72 12 21 40

0

16 54 66 55 96

36 24 45 18 84

3

64 33 132 22

6

0

12 56 20 21

1

110 36

START

10 28 32

4 108 11 49 60 15 90

4

14 77 48 25 42 20 81 24 144 30
0

7

50

6 100 8

2

44 18

48

9

81

0

21 35

0

12 63 60

100 24 36 12 80 16

9

24

FINISH

8
0

5

6

18

70 120 20 10 99 88 27 40 16
1

2

3

4

5

6

7

8

9 10 11 12

 Player 1 places two paper clips on any two numbers
on the On Track grid, multiplies the two numbers,
and places a coloured cube on (or colours) the
square in Block N’ Row that matches that product.
(e.g., Player 1 places a paper clip on the 3 and the
6, then covers or colours one of the 18s on the
Block ’N’ Row grid) Note: there is more than one 18
on the grid, but only one can be covered this turn.
 Player 2 must move one paper clip, but only one.
He or she finds the resulting product and covers or
colours that square on the Block ’N’ Row grid. Note:
Both paper clips can be placed on the same factor
to create a number sentence (6 × 6, 4 × 4, etc…).
 Play continues until one player has covered or
coloured three squares in a row — horizontally,
vertically, or diagonally.

In addition to reviewing multiplication facts, children
develop a stronger appreciation of factors and multiples,
and the relationships between them. Children also develop
an understanding that some products are the result of more
than one factor pair (e.g. 24 = 2 × 12, 3 × 8, 4 × 6).
Strategic thinking is also an integral part of this game.
STOP, THINK

AND

SHARE

Games are a wonderful way to support the learning of basic
facts, but are not meant to replace lessons focussed on
making sense of the facts. Children who have learned their
facts exclusively by rote have no tools to remember that
6 × 8 = 48, if they forget it. Conversely, children who have
been taught strategies rely on their understanding of
number relationships to recreate the answer. For example,
they might find the answer by remembering that 5 8s are
40, so one more must be 48. The game Block ’N’ Row is
excellent for helping children increase their recall of facts.
Asking children to say the facts out loud and write them
down each turn can increase their speed.
SHOW WHAT YOU KNOW
What multiplication and division facts would you like to
improve?

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Explore division.
MATERIALS: Math Mats –The Great Divide, On Track,

On Track

CirCULATOR or number cubes
Other Materials – dry-erase markers, counters,
Base Ten Blocks (optional)

INTRODUCTION
➤

Remind children that it is important that they know how to divide, but it is equally important that they know when
to divide. Ask them to describe situations in their lives when they use division. The broader the discussion about
contexts that call for division, the better. For example, When I share candy or money. When I try to find unit prices at
the store to compare items. When we divide players into four teams.
➤ To stimulate discussion, show children the following problem: 36 ÷ 3. Ask them to tell a story that reflects the
meaning of these symbols. Present your own examples to demonstrate two very different meanings for 36 ÷ 3. For
example, it could represent a situation where a teacher has 36 pencils that she wants to divide evenly among 3
children. The answer to this problem will tell her how many pencils each of the children should receive. 12 each. Or
36 ÷ 3 could describe a situation where a teacher has 36 pencils, but this time she wants to bundle them into groups
of three. In this case, the answer tells the teacher how many children will each receive a bundle of three pencils. 12.
➤ It is assumed that children will have had many other opportunities to develop an understanding of division before
playing On Track.

EXPLORE

AND

DISCOVER

FINISH

This is a game for two players. The object of the game is
to be the first player to reach the finish line.
START
 Create a spinner and label the On Track as shown. 33
 Each player begins by
16
placing a coloured
29
2 4
counter in the square
below start (33).
12
3
5
Numbers on the
62
track are dividends–
9
6
numbers to be divided.
36
Numbers on the
8 7
40
CirCULATOR are
72
divisors– the numbers
by which another number is divided.
19
47
24 35 26 17 41 23 59 48 67 44 28 38 53 65

 The first player spins the spinner to find a number to
divide into 33(e.g. 7). The player then answers the
division problem (33 ÷ 7 = 4, remainder 5). Players
can use paper or The Great Divide to record their work.
 The first player then moves his or her marker the
number of spaces equal to the remainder. If there is
no remainder, the player does not move. In our
example, player 1 moves five spaces to the number 36,
which becomes the dividend for the next turn.

 Player 2 follows the same steps and players continue
alternating turns until one player reaches or goes
beyond the finish square (24).
 Children should be encouraged to build their own
On Track game boards and, if they are able to work
with larger numbers, include three-digit numbers as
dividends.

CONNECTING IDEAS
Ask children to describe which numbers on the game board
they liked the spinner to land on and which On Track
numbers they liked to land on. This can prompt a
discussion of factors and multiples, and division rules.
STOP, THINK

AND

SHARE

Teachers and parents are often frustrated by a child’s
inability to master standard division. Children find division
difficult, to a large extent because the emphasis is often on
memorized steps and procedures rather than on
understanding. It is essential to explore with children realworld investigations that call for division so that they learn
when to divide. Nonetheless, computational speed and
accuracy are still fundamental goals. This game promotes
both speed and accuracy in an enjoyable way.
SHOW WHAT YOU KNOW
Use pictures, numbers and words to describe how you
would divide 836 by 7.

6
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Practise the four operations.
MATERIALS: Math Mats –CirCULATOR or number cubes,

Cover Up

On Track
Other Materials – dry-erase markers, 30 coloured
cubes (optional), two colours, 15 each

INTRODUCTION
➤

Demonstrate to children how to turn the CirCULATOR into a six-part spinner or give number cubes to each pair of
students.

EXPLORE

AND

the value of a digit depends on its placement in a number –
place value – is reinforced. As well, children will develop
strategies to decide which numbers to cover.

DISCOVER

This is a game for two players. The object is to be the
first player to cover three squares in a row on the On
Track game board.
START
 Children turn their CirCULATOR into a
1
six-part spinner as shown or use number cubes. 2
 Children label On Track 1 to 24 as shown.
3
 Player 1 spins the
4
spinner twice (or tosses
5
the number cubes) to
6 1
select two numbers.
6

5

2
4

3

7
8

FINISH

9
10
24 23 22 21 20 19 18 17 16 15 14 13 12 11

With those numbers he or she decides to do one of
the following:
a) Add them
b) Subtract the smaller from the larger
c) Multiply them
d) Divide the larger by the smaller, if it divides
evenly
e) Arrange them to create a two-digit number.
 Player 1 places one of his or her counters on the
number on the On Track game board that matches
the result of his or her operation or arrangement.
 Players alternate turns until one player covers three
squares in a row or until no more moves are possible.

CONNECTING IDEAS
Use the discussions surrounding this game to explore
probability. Ask children to reflect on the number of
potential moves resulting from various spins. The idea that

STOP, THINK

AND

SHARE

Games provide an engaging context for practising basic
operations. In this game, children use basic facts and simple
operations to decide how to place three of their counters in a
row. In time, children will begin to analyze the probability
of covering one number in comparison to others. Help them
formalize this
SPINNER 2
thinking by exploring
1
2
3
4
5
6
the accompanying
1 1,1 2,1 3,1 4,1 5,1 6,1
matrix, which
S
gives children a
P 2 1,2 2,2 3,2 4,2 5,2 6,2
I
visual
N 3 1,3 2,3 3,3 4,3 5,3 6,3
representation of
N
the possible
E 4 1,4 2,4 3,4 4,4 4,5 4,6
R
outcomes of each
5 1,5 2,5 3,5 4,5 5,5 6,5
pair of spins.
1
6 1,6 2,6 3,6 4,6 5,6 6,6
There are 36
possible outcomes,
but only 21 different combinations. These combinations,
depending on which operations children perform on the
numbers, provide the following opportunities to cover 1 to
24 on the game board.
1,1 = {1, 2, 11} 1,2 = { 1, 2, 3, 12, 21} 1,3 = {2, 3, 4, 13 }
1,4 = { 3, 4, 5, 14 } 1,5 = { 4, 5, 6, 15 } 1,6 = {5, 6, 7, 16}
2,2 = {1, 4, 22 } 2,3 = {1, 5, 6, 23 } 2,4 = {2, 6, 8, 24 }
2,5 = {3, 7, 10 } 2,6 = {3, 4, 8, 12 } 3,3 = { 1, 6, 9 }
3,4 = { 1, 7, 12 } 3,5 = { 2, 8, 15} 3,6 = { 2, 3, 9, 18 }
4,4 = { 1 ,8, 16 } 4,5 = { 1, 9, 20 } 4,6 = { 2, 10, 24 }
5,5 = { 1, 10 } 5,6 = {1, 11 } 6,6 = {1, 12 }
1
Children will begin to see that a one can be calculated —
3 of
the time. In contrast, there is only one chance to cover a
22. And there is no chance to cover a 17, or a 19.
SHOW WHAT YOU KNOW
Describe a strategy you used in the Cover Up game. Which
numbers did you find hard to cover? Which numbers did
you find easy to cover?
Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

Spelling Counts

OBJECTIVE: Develop mental computation skills.
MATERIALS: Math Mats –Spelling Counts
Other Materials – dry-erase markers

INTRODUCTION
➤

Write the word “fun” for children to see. Ask them to look at Spelling Counts and calculate how much it costs to have
fun. The F costs $0.06, the U costs $0.21, and the N costs $0.14. Encourage children to find the answer mentally,
without paper and pencil, looking for “friendly” numbers. For instance, the 14 and 6 are friendly because their sum is
20, which is a multiple of 10. Once children have 20 in mind, it is easy to add the 21 to get $0.41. This is cheap fun
indeed!
➤ Ask children to suggest their own three-letter words that promote friendly groupings of numbers and have children
find the cost of the words using mental computation. E.g., BAT, POP, TED, SAD, KIT etc…).

EXPLORE

AND

DISCOVER

 Working with a partner, children select 10 fourletter words.
 They should choose their words carefully. The goal
is to add the letters of each word so that the sum of
the letters is as close to one dollar as possible.
 Children work together to develop strategies to help
them calculate the sums mentally, without paper
and pencil.
 The total value of the 10 words should be $10 or
more. Children calculate their total to see how close
they are to the goal. Paper and pencil
computation and calculators can be used to verify
mental estimates.

CONNECTING IDEAS
Wherever possible try to make children’s practice with
decimals relevant and meaningful to them. This activity
uses money to increase children’s skills in adding and
subtracting decimals.
STOP, THINK

AND

SHARE

Today, elementary mathematics curricula place a heavy
emphasis on teaching standard computational procedures
that demand and promote precision. However, most of the
mathematical problems children face can just as effectively
be solved using estimation. Today, we need to teach in a
balanced way, providing opportunities for children to
master the basic facts, to compute mentally, and to
determine when estimates are valid. In this, and other
activities, ensure children are developing a variety of ways
of computing mentally, not just repeating paper-and-pencil
procedures in their minds. Give children time to share
these mental procedures.
SHOW WHAT YOU KNOW
Show two ways to add and two ways to subtract 62 add 28
using mental computation.

8
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Develop estimation and mental computation skills.
MATERIALS: Math Mats –Take Aim

Take Aim

Other Materials – dry-erase markers, calculators
(optional)

INTRODUCTION
Record the expression 26 × 12 for children to see. Ask: Do you think the product is more than 100, 200 or 300?
Ask children to provide a rationale for their answers.
➤ Ask: What strategies can we use to help us estimate answers to multiplication problems? Accept all reasonable
strategies. Any strategy that is both manageable and efficient for the child is reasonable.
➤ Demonstrate a partial products strategy if children don’t come up with one. For example, explain that 26 × 12 can be
viewed as a number of smaller multiplication problems that are added together: (20 × 10 = 200 + 6 × 10 =
60 + 20 × 2 = 40 + 6 × 2 = 12 = 312) or (26 × 10 = 260 + 2 × 26 = 52 = 312)
➤ Use the partial products strategy with other examples, including some with two-digit numbers.
➤

EXPLORE

AND

DISCOVER

This is a game for two players.
 Use the Take Aim portion of the Math Mats to
create the following game boards. Each game board
represents a separate round in the game.

12
80
28
40
48
2

A

B

C

D

E

600

800

1600

2000

7000

20
2
48
10
7
4

15
70
100
33
50
12

10
25
50
3
67
15

420
150
300
600
312
12

12
2
3
8
25
15

4
8
60
3
216
9

316
410
550
4
200
9

800
65
70
700
731
53

 Players use game board B, followed by C, then D,
then E, and play as before.
 Players add their scores for the five rounds. The
player with the lowest score wins.

CONNECTING IDEAS

4
100
3
5
96
9

 Each pair of players inspects game board A. Players
then select a number from each column of the Take
Aim grid. Once a number is selected it cannot be
changed. These two numbers become factors.
 Each player multiplies his or her two factors to
find the product.
 These products are compared to the target number
on game board A. The difference between the
target number and the player’s product is his or her
score for the round. The lower the score the better.
For example, player 1 chooses 12 from one column
and 48 from the other. The product of these two
numbers is 576, 24 away from the target number
600. Player 2 chooses the number 28 from one
column and 20 from the other. The product of these
two numbers is 560, 40 away from the target
number 600. Player 1 has the lead.

This game can be easily adapted to develop mental
computation and estimation skills for the other operations
of addition, subtraction and division.
STOP, THINK

AND

SHARE

While paper and pencil skills are fundamental, the bulk of
a child’s mathematical experience demands mental math
and estimation skills. This game, and variations of it for
addition, subtraction, and division, help children
manipulate operations in their heads. Play this game
throughout the year to enhance children’s facility with
numbers and operations. The critical step when learning
mental procedures is to share effective strategies and discuss
why they work. Many children, particularly those who have
exceptional skills in this area, will find it hard to describe
the mental procedures they use to find answers. They will
need encouragement to undertake this important reflection.
SHOW WHAT YOU KNOW
Is the product of 20 × 41 closer to 800 or 900? Explain
how you know.

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Explore addition of decimals.
MATERIALS: Math Mats –Know Your Place, CirCULATOR,

Spin a Buck

Hundreds of Possibilities
Other Materials – dry-erase markers, calculator
(optional)

INTRODUCTION
➤

Ask children to look carefully at the Hundreds of Possibilities chart. How many small squares or parts do you see?
One hundred. Can you think of anything else that you use in daily life that can also be broken up into 100
parts? Money.
➤ Hold up a penny and ask: What part of a dollar does this represent? One cent. Write $0.01 on the board and
explain that this is read "one hundredth". Ask children to colour one square on the Hundreds of Possibilities chart to
represent one penny, then represent this value on the Know Your Place Mat.
➤ Hold up another penny. How many hundredths do we have if we add this penny to the other one? Two
hundredths. Continue adding pennies to demonstrate the regrouping that takes place when we have 10 pennies as well
as the symbolic representation of this value, $0.10. Do we have a coin that represents one tenth of a dollar? Yes, a
dime. If the whole chart were coloured, how many squares would be shaded? One hundred. If this were money
what would one whole chart represent? $1.00

EXPLORE

AND

DISCOVER

This is game for two players. The object is to be the first
player to spin the value closest to $1.00, but not more
than $1.00 in five spins.
 Demonstrate how to make and
use a ten-part spinner
numbered 0–9.

9
8
7

O 1

2
3
4

 Players take turns spinning. Each
6 5
number spun can represent either
hundredths (pennies) or tenths
(dimes), but not both in one turn. When a player
spins a number, he or she shades the number on the
Hundreds of Possibilities chart. For example, if a player
spins a 4, he or she may shade 4 hundredths or 4
tenths.

4
__
= 0.04
100

4
—
= 0.4
10

 After shading the chart, children record the selected
value of each spin on the Know Your Place chart,
keeping a running total as the game progresses
(calculators may be required).

10
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 After five spins, players determine who is closest to
$1.00 without going over. Players can opt to “pass” a
turn, if they reach $1.00 or close to it, before five spins.
 Players are encouraged to use actual or play coins to
help them conceptualize the relationship between
hundredths, tenths, and ones.

CONNECTING IDEAS
During this activity children increase their understanding of
money and its symbols while developing place value concepts
and the ability to add and subtract decimals.

STOP, THINK

AND

SHARE

Do children recognize that the principles of whole-number
place value extend to decimals? Explain that, numbers increase
by a factor of 10 as they move to the left on a place value
chart, or conversely, numbers get smaller by a factor of onetenth as they move to the right. Ensure children understand
the role of the decimal point. Numbers to the left of the decimal
point indicate whole units, numbers to the right indicate parts of
a unit. Encourage children to make fraction-decimal
connections. Both are numeration systems that use different
1
symbols to express the same value. E.g., —
2 and .50 both
represent one half. Be sure to encourage children to read
numbers such as 0.28 as “twenty-eight hundredths” rather
than “point two eight”.

SHOW WHAT YOU KNOW
34
—
Explain why 0.34 can also be written as 100
and can also be
3
4
—
—
expressed as 10 + 100 .

NUMBER SENSE AND NUMERATION

OBJECTIVE: Explore integers.
MATERIALS: Math Mats –On Track, CirCULATOR

Going Overboard

Other Materials – dry-erase markers, coloured
cubes as counters

INTRODUCTION
➤

Tell children that in earlier experiences with subtraction they were told that they could not subtract a greater number
from a smaller number. Today, they are going to learn that they can. The result is a negative number.
➤ Ask children to discuss negative numbers they encounter in their lives: temperatures above and below zero, withdrawals
and deposits in a bank account, yards gained and lost in football, scores below and above par in golf, levels above and below
sea level.
➤ Demonstrate to children how to turn On Track into a game board where the numbers below zero are to the left and
the numbers above zero are to the right.

EXPLORE

AND

CONNECTING IDEAS

DISCOVER

FINISH

This is a game for two players. The object is to be the
first player to get a counter past either +6 or – 6.
START
 Turn On Track into the following game board.
 Demonstrate how to
make and use a sixpart spinner
1 3
numbered 0, 1, 1, 2,
3, 3. Use the How to
3
2
Make Spinners
reference at the
0 1
beginning of
this manual.

-6 -5 -4 -3 -2 -1 0

1

2

3

4

5

6

 Each player chooses a counter and places it on “0”.
Players move only their own counter during the
game.
 On his or her turn, a player spins the spinner two
times. The number of the first spin is positive. The
number of the second spin is negative. The player
moves the counter to the right equal to the positive
number spun and to the left equal to the negative
number spun, starting from the counter’s last position.
 Players continue taking turns until one player’s
counter is moved off either end of the board
(+6 or – 6).
 Players record their positions before and after each
turn. E.g., 2 (starting number)+ 3 (number from
first spin) – 1 (number from second spin) = 4
(starting number next turn).

The concept of integers can be confusing for children.
Where possible, the discussion of negative numbers should
be placed in a context that is relevant to children. They will
recognize positive and negative temperatures, so encourage
them to think of the game board as a thermometer. Moves
to the right indicate a rise in temperature. Moves to the left
indicate a drop in temperature. If children have bank
accounts, the game can be played so that moves to the right
represent money deposits and moves to the left represent
withdrawals.
STOP, THINK

AND

SHARE

In this activity children will begin to experience and
develop an awareness of negative numbers and the opposite
effects of addition and subtraction. Post-game discussions
might focus on the following discoveries: every integer has
just one opposite that when added to it equals zero,
(e.g., +2 + (-2) = 0); and as with whole numbers, it doesn’t
matter what order you add integers you will get the same
sum either way {-1 +(+2) = +1 or +2 + (-1) = +1}.
SHOW WHAT YOU KNOW
How many different ways can you spin the spinners so that
the net change is a move of one space to the right?

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Explore factors.
MATERIALS: Math Mats –Hundreds of Possibilities

Make it a Factor

Other Materials – dry-erase markers of two
different colours, calculator (optional)

INTRODUCTION
➤

Write the number 12 for children to see. Ask: What are the factors of 12? Some children may need to be reminded
that a factor is a number that divides into another number, without a remainder. For example 1, 2, 3, 4, 6 and 12 are
all factors of 12 since they can be divided evenly into it.
➤ Remind children that a prime number has only the number 1 and itself as factors. Seven is a prime number; only 1
and 7 can be divided into it. A number with more than two factors is a composite number. You may wish to discuss
the fact that 1 is neither a prime nor a composite number. It is not prime because it does not have exactly two factors.
It is not composite because it does not have more than two factors.
➤ When you feel children understand what a factor is, introduce the Make it a Factor game. The rules for the game are
listed below, but it is best for children to learn the rules in the context of a game modelled by you. A sample from part
of a game is shown below, demonstrating the players’ chosen numbers, their score, and the effect on the game board.
CHOSEN NUMBERS

SCORE
Holly

1. Holly circles 21. Tory circles 1, 3, 7,
the factors of 21.
2. Tory circles 18. Holly circles 2, 6, 9,
the factors of 18 not already circled.
3. Holly circles 48. Tory circles 24,
16, 4, 12, 8, the factors of 48 not already circled.

GAME BOARD
1

Tory

21

11

17

18

48

64

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

EXPLORE

AND

DISCOVER

This is a game for two players. The object of the game is
to be the player with the greatest total of factors circled
on the game board (the Hundred of Possibilities chart).
 Each player selects a different coloured dry-erase marker.
 Player 1 circles a number on the game board. This
number represents player 1’s score for that turn.
 Player 2 circles all the factors of player 1’s number and
adds these numbers to get his or her score for the round.
 Player 2 circles a new number. Player 1 circles all the
factors of the number that have not already been circled.
 Players continue taking turns until all of the numbers
have been circled.
 Each player adds up all of the numbers circled with
his or her colour. The player with the greater total is
the winner.

CONNECTING IDEAS
While playing the game, children refresh their understanding
of factors, review multiplication and division facts to a

12
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hundred, and practise two-digit addition. Strategic thinking is
also required.

STOP, THINK

AND

SHARE

This game provides children with the opportunity to develop
a greater sense of number and their relationships. They begin
to see numbers not as isolated symbols but as part of a
cohesive whole. Children will begin to identify the numbers
that have many factors and, therefore, might not represent
good moves during the game. They also learn that choosing a
prime number gives their opponent no points. Help children
to make these discoveries as they play. For instance, ask them
why 24 is not a good first move (it leaves the opponent with the
opportunity to cover the 1, 2, 3, 4, 6, 8, and 12, for 36 points).
You may wish to modify the game by using a smaller portion
of the Hundreds of Possibilities chart. Limit the game board to
the numbers up to and including 50, 60, 70 and so on.

SHOW WHAT YOU KNOW
What is the very best first move in the Make it a Factor game?
97 Why? It is the largest prime number. The player choosing this
number receives 97 points for the round, while his or her opponent
gets 1.

NUMBER SENSE AND NUMERATION

That’s Not the Half of It

OBJECTIVE: Explore the meaning of fractions.
MATERIALS: Math Mats –Pick a Dot, Poke a Dot
Other Materials – dry-erase markers, geoboards,
rubber bands

INTRODUCTION
➤

Give children a geoboard and ask them to use a rubber
band to divide it in half. They will likely respond with
congruent solutions such as these to the right:
➤ Encourage more divergent approaches that do not use
straight lines to produce two halves. You may have to
provide an example and an explanation. Explain that two
regions on a geoboard are equal not because they are the
same size and shape (congruent), but because they share
the same area. In this case, the area is 8 square units.
Some review may be necessary to show children how to
calculate area on the geoboard.
1
➤ Continue to explore different representations of —
2 on the
geoboard such as these pictured at right.
➤ Ask children to explain their understanding of one fourth
(one fourth is one of four equal parts of a whole).

EXPLORE

AND

DISCOVER

 Children use rubber bands to divide their geoboard
into four equal parts in as many ways as possible.
 They record four answers on the Pick a Dot, Poke a
Dot recording board.
 They explain how they know the geoboard is
divided into fourths.

STOP, THINK

AND

SHARE

There are many solutions to this challenge. It is not
important that children find all of them. But they should
begin to understand that for a shape to be considered a
1
fourth it must represent —
4 of the area of the whole or 4
square units. Children should also realize that shapes with
the same area may look different. This latter concept is an
important discovery for children to make. Too often their
early experiences with fractions reinforce the notion that to
be equal fractions must be congruent.

CONNECTING IDEAS
During this activity, children explore area, congruence and
spatial reasoning. The activity can be extended to introduce
1
1
1
—
—
addition of fractions with like denominators —
4 + 4 + 4 +
1
4
— = — or one whole.
4
4

CONGRUENT

NOT CONGRUENT

SHOW WHAT YOU KNOW
1
Can you think of a situation where a —
4 is greater than
A fourth of a thousand dollars is greater than a half of a
thousand pennies.

Math Mats 4–6 Activity Guide
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NUMBER SENSE AND NUMERATION

OBJECTIVE: Discover the relationship between mixed numbers
and improper fractions.

Draw the Line

MATERIALS: Math Mats –Create Your Own Plot
Other Materials – dry-erase markers

INTRODUCTION
➤

Divide the Create Your Own Plot line into 3 wholes, where each whole is made up of 10 tenths (one whole every
10 cm). Model the procedure for the children. Tell them: My line is 30 cm long. If I divide it into three equal
parts, I will have one whole every 10 cm (30 divided by 3 equals 10). Review your line with the children. How
many wholes do I have? 3. How many parts make up one whole? 10. How many tenths do I have altogether?
30 (3 wholes ×10 parts = 30)
12
2
— for children to see. Have them tell you where it belongs on the number line. Write 1 —
➤ Write the fraction 10
10 for
12
2
— and 1 —
children to see and have them indicate its location on the number line. Children should note that 10
10 have
the same location on the number line. Discuss why this is the case (each whole is made up of 10 tenths, so 1 whole =
2
12
2
2
—
— = 10
—
—
—
1 × 10 tenths = 10 tenths; there are still 10
remaining. Thus, 10
10 + 10 or 110 ).
12
2
— = 1 10
—
10

0

0

0.10.20.30.4 0.5 0.6 0.7 0.8 0.9

1

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9

2

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9

3

2
—
Explain: a number that has both a whole and a fractional part is a mixed number (e.g. 110
). A fraction in which the
12
— or 10
— ).
numerator is greater than or equal to the denominator is an improper fraction (e.g. 10
10
➤ Help children divide their own line into three wholes or challenge them to build a line broken into six equal parts
(5 is the new denominator, 30 divided by 6 wholes = 5). Now they are ready to play Draw the Line.

EXPLORE

AND

DISCOVER

 Each player chooses a number on his or her Create
Your Own Plot line and colours an X at that
location.
 Players take turns guessing the location of their
opponent’s X. Guesses must be expressed as both a
mixed number and an improper fraction. If the
guess is incorrect, the opponent must provide a clue
by indicating whether his or her X is located at a
greater or lesser number.
 Play the game again with different denominators.

CONNECTING IDEAS
While engaged in this activity, children are multiplying and
dividing numbers mentally, and working with units of
measure as they build number lines for the game.

14
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STOP, THINK

AND

SHARE

Children who can easily and quickly transform a mixed
number into an improper fraction and back again, may
have no clear understanding of what they are doing. They
are simply repeating a procedure they’ve been taught.
Games like Draw the Line help make sense of the standard
symbols and procedures we use to manipulate fractions. For
2
2
—
instance, children will soon interpret 3 —
5 as 3 wholes + 5 ,
and realize that each whole is made up of 5 fifths.
Therefore, three wholes is the same as 5 fifths + 5 fifths +
— ) are added
5 fifths or 15 fifths. When the three wholes ( 15
5
2
to the fractional part of the mixed number ( —
5 ) we get the
2
17
— ( 15
—+—
— ). Now there is some
improper fraction 17
=
5
5
5
5
meaning to the procedure that tells children to multiply the
whole number by the denominator, add the numerator, and
place the answer over the denominator.
SHOW WHAT YOU KNOW
1
Explain using words and pictures why 2 —
6 and
represent the same value.

13
—
6

NUMBER SENSE AND NUMERATION

OBJECTIVE: Explore addition and subtraction with unlike
denominators.

Fractions Rule

MATERIALS: Math Mats –CirCULATOR
Other Materials – dry-erase markers, fraction
circle pieces

INTRODUCTION
➤

Engage children in a discussion by asking:
1
1
—
What happens when we add —
2 and 3 ?
Is the answer given in halves, thirds, or
some other denominator?
➤ Demonstrate how to solve the problem
using the CirCULATOR and fraction
pieces.
➤ Review with children the game described in
Explore and Discover.

EXPLORE

AND

DISCOVER

This game for two players gives children practice in
combining pieces and making exchanges to discover the
concept of adding fractions with unlike denominators.
 Players each need a set of fraction circle pieces and
1
1
1
2
2 —
3
—
—
—
—
a six-part spinner labelled —
2 , 3 , 6 , 3 , 6 , 6 .
 Player 1 spins the spinner and places the
corresponding piece or pieces on the
2
CirCULATOR. For example, if —
6 is spun, player
1
1
—
1 can choose to place two —
6 pieces or one 3 piece
on the CirCULATOR, since they are equivalent.
 If a player spins a fraction that cannot be placed on
the CirCULATOR, he or she loses a turn.
 Players alternate turns until one player completely
fills a CirCULATOR.
 Children use addition sentences to record their
3
1
1
1
1
—
—
—
—
winning circles. E.g., —
6 + 2 = 1; 2 + 3 + 6 = 1

CONNECTING IDEAS
Too often the study of fractions is restricted to the
memorization of rules, without any attempt at
“sense–making”. Encourage children to think of the
CirCULATOR as a pie, a pizza or some other object that
may provide a relevant context for the game.
STOP, THINK

AND

SHARE

The purpose of this activity is to support children in their
attempts to construct their own ideas about addition and
subtraction of fractions. Children must have “hands-on”

Step 1: Children place a —12 and a
1
—
3 on the CirCulator.
Step 2: Children read the
CirCulator to find the
5
answer. —
6 .
Step 3: Children convert the —12
and —13 on the CirCulator
into equivalent fractions
with the same
denominator by covering
them with —16 pieces.
1
3 —
1
2 —
3
2
5
—
—
—
—
—
2 = 6, 3 = 6 (6 + 6 = 6)

experiences with fractions before they can make sense of
the symbolic rules we give to them. The CirCULATOR
provides visual evidence for these rules. Before fractions can
be added or subtracted they need to share a common
denominator. Help children verbally and visually explore
this concept. Ask: What happens if we want to find the
combined lengths of one string measured in inches and
another measured in centimetres? We must convert the
measurement of one of the items to inches or centimetres and
1
1
—
then add. Similarly, when we add —
2 to 3 we must convert
the fractions to the same denominator before they can be
1
1
—
added. Have children place a —
2 and a 3 fraction piece
on the CirCULATOR. They will quickly see that these
5
fractions add to —
6 . Why does the answer have a
different denominator than either of the fractions we
started with? You may have to help children realize that
the fractions need to be expressed so that they share a
common denominator. Six is the common denominator
because it is a number into which both 2 and 3 are
divisible without producing a remainder. To help children
1
explore the concept, have them select the —
6 circle pieces.
1
1
pieces
over the —
Instruct the children to place the —
6
2 and
1
1
3
— already on the CirCULATOR. The — now becomes —
3
2
6
1
2
3
2
5
— —
—
—
and the —
3 becomes 6 ( 6 + 6 = 6 ). This final step –
overlaying the original fractions with the common
denominator pieces – is important. It visually and
concretely promotes the understanding that fractions with
unlike denominators have to be converted to equivalents
with the same denominator before they can be added or
subtracted.
SHOW WHAT YOU KNOW
Explain with words, pictures and symbols how to add
1
and —
6 .
Math Mats 4–6 Activity Guide
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MEASUREMENT

Money Line

OBJECTIVE: Estimate specific lengths.
MATERIALS: Math Mats –Create Your Own Plot, Know Your
Place, Conversion Immersion
Other Materials – dry-erase markers, rulers, Base
Ten Blocks, penny

INTRODUCTION
➤

Hold up a centimetre cube. Ask: What do we know about this cube’s length? Each edge is 1 cm long. Hold up a tens
block. Ask: How many centimetre cubes would it take to equal this block’s length? 10.
➤ Remind children that 10 cm is a decimetre and that if we break up a centimetre into 10 equal units we then have 10
millimetres. Invite children to return to their Conversion Immersion chart at any time to help them remember these
base ten relationships.
➤ Explain to children that they will play a game called Money Line. Model how it works. State a length out loud. Invite
children to flick a penny along their Create Your Own Plot the distance they believe matches the stated length. When
the penny stops, they measure the distance travelled, compare it to the stated measure, and calculate the difference.

EXPLORE

AND

DISCOVER

 This is a game for two players.
 Have each student draw a starting line on their
Create Your Own Plot. Player 1 states a length, e.g.,
12 cm. Player 2 flicks a penny along his or her
Create Your Own Plot the distance that he or she
thinks matches this length. When the penny stops,
measure the distance travelled, compare it to the
stated measure, and calculate the difference between
the two. The result is player 2’s score for the round.
 Players alternate turns and roles for five rounds
then calculate the total of all the differences for the
five rounds.
 The player with the lesser sum is the winner.
 The Know Your Place mat can be used to help keep
score. In this case the thousandth column stands
for mm, the hundredth column represents cm, and
the tenth column is a decimetre.

CONNECTING IDEAS
Children are using their addition and subtraction skills to
determine the difference between the stated length and the
distance travelled by the penny. The game can be modified
to allow for more precision, using decimal measures.
STOP, THINK

AND

SHARE

Measuring is the process we use to assign a value to an
object’s attributes. In this case children are developing an
understanding of length by comparing their estimate of a
length to the actual length. If children play the game often,
they will refine their estimation skills. This will help them
develop accurate mental referents for various lengths, a skill
readily transferable to daily life. Watch for children who
have little concept of standard units and those who have
difficulty recognizing that units of measure can be stated in
different ways as equivalents. For example
– 16 cm, 160 mm, 1.6 dm, 0.16 m, etc…
SHOW WHAT YOU KNOW
Without using a ruler, draw lines of the following lengths:
13 cm, 55 mm, 1.8 dm, 0.009 m
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MEASUREMENT

What’s Your Angle?

OBJECTIVE: Estimate, measure and classify angles.
MATERIALS: Math Mats –Clock Wise, Take Aim
Other Materials – dry-erase markers, angle rulers
or protractor

INTRODUCTION
➤ On a clock or on a diagram show 3 o’clock. Explain that the space between

4:10 Acute Angle

7:15 Obtuse Angle

the two hands on the clock is called an angle and its size is really a
measurement of rotation, which we measure in degrees. One full rotation is
a circle, or 360 degrees.
➤ Tell children that the angle produced at 3 o’clock is very important. It is a
90-degree angle or right angle. Right angles are used as the standard for
identifying and naming other angles. An angle less than 90 degrees is called
11:20 Reflex Angle
2:44 Straight Angle
acute; an angle greater than 90 degrees, but less than 180 degrees is obtuse.
➤ On the clock or diagram adjust the hands to read 6 o’clock then 9 o’clock.
Ask children if they know the names of the respective angles. Some may be
comfortable with the angle of a straight line being 180 degrees (two 90
degree angles) and called a straight angle, but few are likely to have had much
experience with angles greater than 180 degrees (more than two 90 degree
angles) called reflex angles. Note that for the purposes of this exercise the angle between the clock’s hands is measured “clock wise”
from the minute hand to the hour hand. Thus 9:00 is a 270-degree angle rather than a 90 degree angle.
➤ Ask children to share times that they feel will position the hands of the clock to create each of the angles discussed above

(acute, obtuse, right, straight, and reflex). Encourage children to select times that cause the minute hand to be on numbers
other than the 12. Remind them, however, that as the minute hand moves around the clock, so does the hour hand.
(acute angle = 4:10, obtuse angle = 7:15, straight angle = 2:44, depending on the time piece, reflex angle = 11:20).
➤ Teach children how to use an angle ruler or a protractor to accurately measure angles.

EXPLORE

AND

DISCOVER

This is a game for two players. The object is to give the
best estimates of the angles created by the hands on a
clock.
 Players decide who will be player 1 and player 2.
Player 1 draws a time on the Clock Wise clock and
shows it to player 2. Player 2 then estimates the
size of the angle created by the hands on the clock
and records the estimate in the Take Aim grid.
 Player 1 and player 2 measure the angle with a
protractor or angle ruler to determine its actual
measure. They must also name the angle as acute,
obtuse, right, straight, or reflex.
 The difference between player 2’s estimate and the
actual angle is his or her score for the round.
 Players alternate turns between “time creator” and
“time estimator” until both have been in each role
five times. At the end of five rounds the differences
between estimated and actual angle measurements
for all rounds are added. The player with the lower
aggregate score is the winner.

CONNECTING IDEAS
Throughout this activity children are strengthening their
ability to read and tell time, developing estimation skills,
and subtracting two-digit numbers.
STOP, THINK

AND

SHARE

In all areas of mathematics it takes time for children to
become skilled in estimation. This activity provides
opportunities to build mental images of angle sizes.
Observe whether or not children understand the concept of
a right angle and if they can identify it in a variety of
contexts on the clock. For instance, many children might
not initially see that 5:11 creates a 90-degree angle. As
children develop a more in-depth understanding of the
concepts they will realize that each minute demarcation on
the clock equals 6 degrees (360 divided by 60 = 6). With
this knowledge they can begin to calculate the angles on
the clock by counting the number of minute indicators
between the two hands and multiplying by six.
SHOW WHAT YOU KNOW
What angles do the hands on a clock make at 2:00, 4:00,
8:00, and 9:00? What are the names for these angles?
Math Mats 4–6 Activity Guide
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GEOMETRY AND SPATIAL SENSE

Solidify Your Reasoning

OBJECTIVE: Explore and identify geometric solids.
MATERIALS: Math Mats –Keeping in Solid Shape

INTRODUCTION
➤

Hand out a coloured cube to each child.

➤

Use it to review or introduce the concepts of face, edge, and vertex (face is the flat surface of a solid; edge is the straight
element formed when two faces come together; vertex is the point at which two or more faces come together)
➤ Ask: How many faces does the cube have? 6 How many vertices does the cube have? 8 How many edges does a
cube have? 12.
➤ Tell children that the cube is an example of a polyhedron, which is a collection of closed figures made from straight
lines joined to enclose a region of space.
➤ Ask children to determine which of the seven shapes in the Keeping in Solid Shape chart is a polyhedron. Cube,
rectangular prism, triangular prism, pyramid. Ask them to justify their thinking. Why are the sphere, cylinder, and
cone not examples of a polyhedron? They are formed by joining figures made from curved lines.

EXPLORE

AND

DISCOVER

This is a game for two players. The object of the game
is to discover the identity of an unknown solid shape in
as few guesses as possible.
 Each player secretly selects a shape from the
Keeping in Solid Shape chart.
 Players take turns asking one another questions
about the chosen shape. They record the
information collected. Players can only
communicate information with a yes or no answer.
 Players continue to ask questions and exchange
information until both have discovered the other
Player’s secret shape.
 After four rounds, players calculate the total
number of guesses required in each round. This
total is the player’s score for the game. The player
with the lower score is the winner.

CONNECTING IDEAS
With repeated exposure to this game, children enhance
their critical thinking and logical reasoning skills, which
helps them ask more discriminating questions.

STOP, THINK

AND

SHARE

During this activity children collect information that helps
them understand the defining characteristics of different
solid shapes. Although children may not be able to express
their thinking, they should begin to develop a sense that: a
cube is the only solid with all faces congruent; a sphere has
no faces, edges or vertices; cylinders have two congruent faces
(bases); a cone has one face (base) and a vertex that is not on
its base; prisms have two parallel and congruent bases that
are polygons; pyramids have a point called an apex and all
of its faces, except the base in some cases, are triangles. As
an extension explore Leonhard Euler’s 1751 discovery: for
any polyhedron the number of vertices (V) plus the number
of faces (F) minus 2 equals the number of edges (E), or
V+F-2= E. As children develop their understanding of the
defining qualities of each shape, they will begin to ask more
discerning questions. For instance, the question, “Is the
shape a polyhedron?” will narrow the possibility of shapes
to 3 or 4 depending on the response. However, the
question, “Is the shape a pyramid?” if answered in the
negative will only eliminate one possibility. Use prompts to
promote good discussion: What strategies did you use
during the game? What makes a good question? Why
might someone want to ask a question that eliminates
almost half of the possibilities?
SHOW WHAT YOU KNOW
Describe one or more qualities that distinguish a prism, a
pyramid and a sphere.
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GEOMETRY AND SPATIAL SENSE

OBJECTIVE: Build three-dimensional figures from twodimensional representations.

Keep Perspective

MATERIALS: Math Mats –Just Gridding, IsomeTRICKS
Other Materials – dry-erase markers, coloured
cubes (20–30 per pair)

INTRODUCTION
➤

Build a three-storey structure
like the one shown, but keep it
hidden from the children.

➤

Show a sketch of the structure’s
front view. Ask: Do you have
enough information to draw
the structure?

➤

Many children will not know. Challenge them to build the structure using just the front view.
➤ Now reveal a sketch of the left
➤ Finally, provide a sketch of the
side view. Tell children they can
top view and invite children to
change their first structure in any
make additional changes to
way to respond to the new
their structure.
information.

➤

Put an end to the mystery. Disclose your shape and have children compare their results with the actual structure.
Have a discussion to see where children may have had difficulty.

EXPLORE

AND

DISCOVER

Children work in pairs. Using 8 to 12 cubes, they build
a structure that is at least two storeys high.
 They keep the structure hidden, but use Just
Gridding to sketch the six views of the structure
(front, back, right side, left side, top and bottom)
 Partners exchange sketches and try to build each
other’s structure.
 When both are finished, they compare their results
with the original structure.
 Partners discuss the results.

CONNECTING IDEAS
This activity helps children develop spatial visualization
skills. They also develop tools that help them model the
three-dimensional world within a two-dimensional
framework.

STOP, THINK

AND

SHARE

Children will use a variety of approaches to solve this
challenge. But, what is more important than their approach,
is the accuracy it produces. Spatial awareness is a weakness
of many children and adults. Rather than shying away from
it, encourage children to push through whatever frustrations
may develop. During the activity some children will realize
that the top and bottom, front and back, and the two side
views are always identical or the mirror image of one
another. Some children might also discover that different
structures can generate six identical perspective sketches.
This discovery might lead nicely into a discussion of coded
floor plans as a way of avoiding six identical sketches.
Return to the figure used in the introduction and discuss
how this coded floor plan relates to it.
As an extension to this activity, have
3 2 1
children make dot paper drawings of the
2
structures using the IsomeTRICKS paper.
SHOW WHAT YOU KNOW
Design a structure with at least 14 cubes that can be solved
with only sketches of the top and the left and right side
views.
Math Mats 4–6 Activity Guide
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GEOMETRY AND SPATIAL SENSE

Letter Perfect

OBJECTIVE: Explore line symmetry.
MATERIALS: Math Mats –Spelling Counts
Other Materials – dry-erase markers, mirrors
(optional)

INTRODUCTION
➤

Draw a “W” so that it is large enough for children to see. Ask: Where would you draw a line on
this W so that each half of the letter is the mirror image of the other? Tell children that the Line
of Symmetry is the imaginary line that cuts a figure in half making each half a mirror image of the
other. Ask: Are there other lines of symmetry for the letter “W”? No.
➤ Draw the letter“H”. Ask: How many lines of symmetry does it have? Two.

EXPLORE

AND

DISCOVER

 Children use Spelling Counts as their guide to
determine the number of lines of symmetry for
each letter of the alphabet.
 They record the number of lines of symmetry
beside each letter on the Math Mats.

W
H

A B C D E F
G H I J K L
MNO P Q R

CONNECTING IDEAS
Examples of symmetry abound in the natural environment
and in the world of art and architecture. Children will
become fascinated by the symmetry they see in plants,
animals, insects, buildings, art and other places, but first
they must develop an awareness of its properties.
STOP, THINK

AND

Y Z

SHARE

Children who have difficulty visualizing lines of symmetry
should use a mirror. If a mirror can be placed on a figure
so that the reflected image is identical to the image behind
the mirror, then the mirror is lying on the line of
symmetry. This activity is one of many that can build an
appreciation of symmetry. Watch to see that children are
able to find all of the lines of symmetry for each letter. You
may want to discuss the idea that the letter O, because it is
a circle, has an infinite number of lines of symmetry.

20
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SHOW WHAT YOU KNOW
Find as many words as you can whose letters have a
combined 6 lines of symmetry. (HIGH, FINISH,
SYMMETRY)

GEOMETRY AND SPATIAL SENSE

OBJECTIVE: Explore the effects of translations, reflections and
rotations.

Tetra Tester

MATERIALS: Math Mats –Just Gridding or Hundreds of
Possibilities, CirCULATOR , IsomeTRICKS
Other materials – dry-erase markers (5 different
colours) coloured cubes

INTRODUCTION
Not tetrominoes

➤ Display a row of 4 coloured cubes, all the same colour. Explain that any shape that has

one full side is
four congruent squares with one full side of each square touching at least one full side of
touching parts of
another square is called a tetromino. You could also hold up a domino for comparison. A
the sides of two
domino is formed by two squares connected along a full side.
other squares
➤ Make the following illustrated arrangements and explain that they are not tetrominoes.
only the
➤ Ask: What is the area of our tetromino (four cubes in a row)? 4 square units. What is its
corners are
touching
perimeter? 10 units.
➤ Tell children to find all the other, different tetrominoes that can be made with four cubes.
Remind children that if a shape can be flipped (reflected) or turned (rotated) to be congruent (have the same size and shape, but not
necessarily the same position as another figure) with another shape, it is not different. Have children record the area and perimeter
of each tetromino. Help children discover that while all tetrominoes cover an area of four square units, their perimeters may differ.
➤ Demonstrate how

letter I

children can record the
A=4
results of their discovery
P=10
on IsomeTRICKS. Explain
that some people use
letters of the alphabet to
describe tetrominoes (e.g., I, L, 0, T, Z)

EXPLORE

AND

DISCOVER

This is a game for two players. The object of the game is to
be the player to place more of his or her tetra pieces on the
game board.
 Children create a game board by tracing
6 1
a 10 × 8 rectangle on Just Gridding or
5
2
Hundreds of Possibilities. They turn the
CirCULATOR into the following
4 3
spinner where each number from 1– 6
represents a particular tetromino.
1=
 The following key applies to the
corresponding numbers on the spinner:
 Players take turns spinning the spinner
and tracing the corresponding
tetromino on the game board. One
different coloured marker is used for
each tetromino. Both players use the
same colour to trace a tetromino, but
write their initials inside to identify
which tetromino is theirs. (E.g., both
use blue for the tetromino shaped
like an “L”, and red for the tetromino
shaped like a “T”.)
 Players must trace each tetromino with
one side touching either another
tetromino already in place or the
bottom of the game board.

2=
3=

4=

5=

letter L
A=4
P=10

letter O
A=4
P=8

letter T
A=4
P=10

letter Z
A=4
P=10

 Play continues until no more tetrominoes can be traced
on the game board. The player who has covered the
greatest area wins.

CONNECTING IDEAS
A number of concepts can be explored and reinforced during
this game and its supporting, preliminary investigations. Children
can discuss transformational geometry (slides, flips and turns) and
the idea that shapes with the same area may not be congruent, or
have the same perimeter. During the game children develop spatial
visualization, and strategic thinking skills.
STOP, THINK

AND

SHARE

Children may already have experience with commercially
available games similar to Tetra Tester. These games enhance
children’s ability to plan moves by flipping and turning figures in
their heads before tracing them on the board. Visualizing how a
shape can be moved to fit into a given space is a skill that is often
required in life. The next time you try to get a 300lb (over 660
kg) couch through a doorway, be thankful for your
understanding of transformational geometry.

SHOW WHAT YOU KNOW
Write about winning strategies for the game Tetra Tester.

6= Free choice
Math Mats 4–6 Activity Guide
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GEOMETRY AND SPATIAL SENSE

OBJECTIVE: Develop an understanding of coordinate systems.
MATERIALS: Math Mats –Just Gridding

Take Five

Other materials – dry-erase markers or coloured
cubes

INTRODUCTION
➤

Have children label their Just Gridding chart as shown.
➤ Explain in detail the following terms: X-axis - horizontal plane labelled
with letters, Y-axis – vertical plane labelled with numbers; ordered pairs –
the two points on a plane (called coordinates) named in order (first x, then
y); and origin - the point where the x- and y-axes meet. Provide examples
to demonstrate how ordered pairs are read and placed on the grid.
Explain that the location on a grid is found by first moving horizontally
(counting across) from the origin, then vertically (counting upward).
➤ To reinforce this learning, have children discover the following mystery
shapes by colouring the coordinates and joining them with straight lines:
shape 1, ordered pairs (A,2), (D,5), (G,2) = equilateral triangle; shape 2,
ordered pairs (E,7), (E,9), (G,7), (G,9) = square; shape 3, ordered pairs
(A,5,), (A,9), (C,6), (C,8) = trapezoid.

EXPLORE

AND

DISCOVER

This is a game for 2 players. The object of the game is
to colour five squares in a row horizontally, vertically,
or diagonally.
 Players use the game board shown above.
 Each player chooses a different coloured marker.
 Player 1 calls out an ordered pair, letter first then
number. He or she then colours the corresponding
square on the grid. Player 2 calls out an ordered
pair and colours the resulting square.
 Play continues until someone captures 5
coordinates in a row. It is possible for the game to
end in a draw or tie.

CONNECTING IDEAS
This activity’s introduction can be used to review twodimensional shapes. Throughout the game children are
developing spatial awareness and critical thinking skills.
STOP, THINK

AND

SHARE

The Cartesian plane is a simple mathematical idea that has
powerful applications. Children are likely familiar with
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10
9
8
7
6
y - axis
5
4
3
2
1
A B C D E F G H I J

x - axis

reading maps which is one way we use the Cartesian plane.
With this simple but profound system any point can be
found by drawing a pair of perpendicular lines and
identifying the point in relation to its distance from the
origin (the point where the two lines intersect). As
children continue to play the game, they will develop
confidence in this system. In time, they should be
introduced to and asked to play Take Five on grids like the
one below.

10
9
8
7
6
5
4
3
2
1
0

1 2 3 4 5 6 7 8 9 10

SHOW WHAT YOU KNOW
What happens when a set of ordered pairs shares the same
first coordinate? E.g., (4, 2), (4, 3), (4, 4).

DATA MANAGEMENT AND PROBABILITY

OBJECTIVE: Use a tree diagram to organize information.

Leaf Nothing to Chance

MATERIALS: Math Mats –Branching Out
Other Materials – dry-erase markers, coins

INTRODUCTION
➤

Describe a very small girl who has a very
small wardrobe. Her name is Tate. She has
only two shirts (purple and blue) and two
pairs of pants (green and yellow).
➤ Ask: How many different outfits can Tate
wear?
➤ Watch how children organize their work.
Lend support when needed.
➤ Use a follow-up discussion to teach
children how to use a tree diagram to find
all possible outcomes of the event—in this
case the number of outfits Tate can wear.

OUTFITS

PS = Purple Shirt
BS = Blue Shirt
GP = Green Pants
YP = Yellow Pants

PS

GP
OUTFITS (PS, GP)

BS

YP

GP

(PS, YP)

YP

(BS, GP)

(BS, YP)

COIN TOSSES

EXPLORE

AND

DISCOVER

 Children flip a coin two times.
 They use the Branching Out tree diagram to record
their work.
 Once familiar with the framework of the tree
diagram, children use it to determine all the
possible outcomes of a coin being tossed two times
(ie., H,H, H,T etc., where H=Heads and T=Tails).

H

H

CONNECTING IDEAS
We are, and will continue to be, bombarded with an
incredible amount of information. Children need tools to
help them navigate through this vast sea of content. Tree
diagrams are an easy and visual way to illustrate events and
their outcomes.
STOP, THINK

AND

SHARE

Encourage children to use abbreviations when recording
their work. An H can be used in place of the word “heads”
and a T can be used for “tails”.

OUTCOMES (H, H)
AFTER
TWO FLIPS

T

T
(H, T)

H
(T, H)

T
(T, T)

Depending on the children’s level of comprehension, the
tree diagram can also be used to explore probability. The
list of possible outcomes of the coin tosses is four: HT, HH,
TH, TT. What is the probability of both tosses of the
1
1
—
coin producing heads? —
4 , tails? 4 , a combination of
1
heads and tails? —
2 .
SHOW WHAT YOU KNOW
Flip a coin three times. Use a tree diagram to record all of
the possible outcomes. What is the probability that you
1
will record three “heads”? —
8 .
Math Mats 4–6 Activity Guide
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DATA MANAGEMENT AND PROBABILITY

OBJECTIVE: Distinguish between theoretical and experimental
probability.

Bake Off

MATERIALS: Math Mats –Just Gridding, CirCULATOR
Other Materials – number cubes instead of the
CirCULATOR (optional), coloured cubes

INTRODUCTION
➤

Turn the CirCULATOR into the spinner as illustrated or use number cubes and ask:
What possible numbers can be spun (tossed)? 1, 2, 3, 4, 5, 6. Is any number more
likely than another? No. Ensure that children fully understand that it is equally likely
that 1, 2, 3, 4, 5, or 6 will be spun or tossed.
➤ Now add a second spinner or a number cube similar to the first and ask: What sums are
possible when the two spinners are spun and their results are added. Highlight the
fact that 1 is not a possible sum, and the span of possible sums is 2 to 12.
➤ Once again ask if any sum is more likely than another, but before children give you an
answer, tell them that they will play a game that might help them make the decision.

AND

5

2
4

3

CONNECTING IDEAS

DISCOVER

This is a game for 2 players. The object of the game is to be
the first baker to get all of his or her cookies off the cookie
sheet and into the cookie jar.
 Children create the game board below on Just Gridding.
They also create two spinners like the one above, being
careful to label them spinner 1 and spinner 2. In this
game, coloured cubes are cookies and the numbered
columns are cookie sheets.
2 3 4 5 6 7 8 9 10 11 12

2 3 4 5 6 7 8 9 10 11 12

1

2 3 4 5 6 7 8 9 10 11 12

Cookie sheets

Cookie sheets

Gameboard if each player uses
his or her own Just Gridding

Gameboard if players share a
Just Gridding chart

 Each player places 10 coloured cubes (cookies) on any or
all of the cookie sheets. The arrangement of the cookies
is at the discretion of the player. A cookie sheet can hold
all 10 cookies, no cookies, or any number in between.
 Player 1 spins both spinners, calculates the sum and
removes one cookie (coloured cube) from the cookie
sheet that matches the sum. If the cookie sheet that
matches that number is empty, no cookie is removed.
 Players alternate turns until one baker moves all 10 of his
or her cookies from the cookie sheet(s) to the cookie jar.
 Players keep a written record of all the sums spun.
At the end of the game, players choose one of the
game boards to graph the results.

This simple probability game invites children to search for
patterns and make decisions based on their observations. They
also model the results using graphs.

STOP, THINK

AND

SHARE

Childrens’ exposure to statistics and probability is extensive and
rich in today’s world. They hear on the radio that there is a 60%
chance of rain. The headline in the newspaper suggests that the
consumption of chocolate lessens the probability of heart disease
(reading the fine print, they discover the test was supported by a
major candy bar producer). In school, the buzz is about Johnny
Franklin’s winning lottery ticket. What were the odds? And on it
goes. This constant exposure to probability is informal; children
are rarely given controlled environments where they can play with
the concept. This game, and the formal discussions surrounding
it, help children develop an intuitive sense of probability. The
game is a combination of luck and strategy. The strategy involves
knowing which sums are most likely to be spun. Introducing the
matrix below will help children see the possible combinations and
permutations.( E.g., there are 3 combinations that make 7 (6+1,
5+2, 4+3), but there are also 2 permutations for each of these
combinations (spinner 1 = 6, spinner
SPINNER 1
2 = 1 or spinner 1 = 1, spinner 2 = 6,
+
1 2 3 4 5 6
etc…) While the sums 5,6,7,8,9 are
1 2 3 4 5 6 7
the most frequently spun, placing all
2 3 4 5 6 7 8
of the counters on these numbers
may not be a winning strategy. There
3 4 5 6 7 8 9
is a difference between what we
4 5 6 7 8 9 10
expect to happen — theoretical
5 6 7 8 9 10 11
probability — and what actually
6 7 8 9 10 11 12
occurs — experimental probability.
SPINNER 2

EXPLORE

6

SHOW WHAT YOU KNOW
If two number cubes are rolled, what is the probability that their
sum will be 7? Write this as a fraction.

24

Math Mats 4–6 Activity Guide

PATTERNING AND ALGEBRA

Functioning Right

OBJECTIVE: Identify and extend numerical patterns.
MATERIALS: Math Mats –Ins and Outs
Other Materials – dry-erase markers

INTRODUCTION
➤

➤

➤
➤

➤
➤

On the Ins and Outs machine place a 2 at the first “input” opening and a 5 at the “output” opening. Ask: What did
the machine do to the 2 to make it a 5? Possible answers: add 3; multiply by 3, then subtract 1; or multiply by 2, then
add 1.
Now place a 3 at the second input opening and a 7 at the second output opening. Ask: Which of our possible
solutions works in this case? Only multiply by 2, then add 1, describes the relationship between the input and output
numbers in both cases.
Place a 4 at the third input opening. Ask: What will the output number be? 9,( 2 × 4 +1 = 9).
Ask children to imagine a fifth input and output opening in which the output number is 13. Ask: What is the input
number? Teach children to use inverse operations and a working backward strategy to compute an input number
when given an output number. For example, the rule to turn an input number into an output number in this case is
multiply by 2, then add 1. Working backward and inverting the operations produces the following rule to turn an
output number into an input number: subtract 1, then divide by two. Applied to our output number, 13, the rule
generates 6 as the input number. 13 – 1 = 12, 12 ÷ 2 = 6.
Repeat the procedures above with other Ins and Outs machines until children are comfortable determining the
relationships between the input and output numbers.
Describe the activity below in Explore and Discover.

EXPLORE

AND

DISCOVER

 Working in pairs, each player creates a rule for an
Ins and Outs machine.
 Players list three pairs of numbers on the input
and output openings that follow the rule.
 Players exchange tables and try to determine each
other’s rules.
 The first partner to discover the relationship wins.

CONNECTING IDEAS
While working to discover the rule that relates the two
numbers in the Ins and Outs machine, children are
practising computational operations.

STOP, THINK

AND

SHARE

Patterns and functions are important ideas in mathematics.
A function is a relationship where one value is connected to
exactly one other value according to a rule. This activity is
fun for children and it develops their ability to identify,
communicate and extend patterns. In time, depending on
the children’s abilities, the communication that springs
from this activity can lead to an exploration of algebraic
notation. For example, once a child can describe a rule in
the following way — multiply the input number by 2 and
add 1 — you can show them how symbols represent the
relationship (e.g. N + N + 1) and (2 × N) + 1).
SHOW WHAT YOU KNOW
Place the following numbers on the Ins and Outs machine.
INPUT: 0, 1, 2, __. OUTPUT: 1, 4, 7, 10. Use words to
describe the rule for finding the output number when you
know the input number. Use words to describe the rule for
finding the input when you know the output number.

Math Mats 4–6 Activity Guide
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PATTERNING AND ALGEBRA

Keep in Step

OBJECTIVE: Use patterns to make predictions.
MATERIALS: Math Mats –Ins and Outs, Just Gridding
Other Materials – dry-erase markers, coloured
cubes

INTRODUCTION
➤

With children looking on, build a staircase. Start with one cube and ask: How many cubes are in our staircase? 1.
Turn the Ins and Outs machine into a recording table with the following format:
Number of Steps
Number of cubes in staircase
1
1
➤ Add two more cubes to your structure to create a second step. Ask: How many cubes are in our staircase? 3. Add
this data to your recording table. Using different colour cubes for each step might help children see the emerging
patterns.
Number of Steps
Number of cubes in staircase
1
1
2
3
➤ Ask children to share their predictions as to the shape of the staircase with three steps.
Build it and record the results on the Ins and Outs table, explaining that a staircase
with three steps has six cubes.
➤ Ask children if they see any geometric patterns in the numbers or in the staircase.
Some children may see the staircase as a right triangle.

EXPLORE

AND

DISCOVER

 Children use the coloured cubes to build several staircase
models They record the number of cubes used to build
each step.
 Children search for patterns to see if they can guess how
many cubes it would take to build a staircase with 10
steps.
 They sketch their staircase on the Just Gridding chart.

pairings results in a sum of 101. Since there are 50 such pairs, the
total sum is 50 × 101 = 50 050. The staircase problem presents a
similar pattern since each step is one cube taller than the previous
step. The sum of the cubes for the staircase is: 1 + 2 + 3… + 9,
+10. Using Gauss’ pairing trick (1 + 10, 2 + 9…) we get 5 pairs
of numbers with a sum of 11 for a total of 55 cubes. Carl Gauss
had a rare mathematical mind. It’s not expected that your
children will discover this pattern, but they should be able to
develop a strategy for solving the problem.

Number
of Steps
1
2
3
4
5
6
7
8
9
10

CONNECTING IDEAS
Children organize and interpret data and use computation as they
build successive staircases.

STOP, THINK

AND

SHARE

There is a story about the great Carl Gauss responding in
minutes to a problem his elementary teacher had hoped would
occupy the class for considerably longer. The problem was: find
the sum of all the numbers from 1 to 100. The answer came to
young Carl almost immediately. It was easy; the pattern was
obvious. It was simply a matter of pairing the numbers in the
following way: the first and the last (1 + 100 = 101), the second
and the second last (2 + 99 = 101), and so on. Each of these
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Number
of Cubes in
Staircase
1
3
6
10
15
21
28
36
45
55

SHOW WHAT YOU KNOW
Without building the structure, how many cubes would it take to
build a staircase with 100 steps. Record your thinking. Use a
calculator if necessary.

PATTERNING AND ALGEBRA

Raisin the Balance

OBJECTIVE: Solving equations.
MATERIALS: Math Mats –Made to Measure
Other Materials – dry-erase markers, coloured
cubes, balance scale, empty raisin boxes

INTRODUCTION
➤

➤

➤

➤

➤

Write the expression 6 + 7 on the left pan of the Made to Measure scale. Ask: What do we have to put on the other
pan of the scale to keep it in balance? Most children will answer 13. 6 + 7 = 13 is called an equation, because the
statements on either side of the equals sign are equivalent.
Write the equation  + 5 = 12. Place 7 coloured cubes in an
empty raisin box and place it on the left side of the balance scale
along with another 5 cubes. On the right side of the balance place
12 cubes. Explain to children that the cubes are raisins and that for
the purposes of this activity raisin boxes have no mass. Ask: Does
+ 5 = 12
the scale represent the equation  + 5 = 12? Yes, both
communicate that an unknown quantity of raisins (represented by
a box) and another 5 raisins equals 12 raisins.
Have children write the above equation on their own Made to
Measure scales and ask them to solve the equation. Children should
remove 5
remove 5
also make a drawing of the equation or use coloured cubes and
counters
counters
raisin boxes to model it.
+ 5 – (5) = 12 – (5)
Remind children that an equation is like a scale: if we do
something to one side of the scale, we must do the same thing to
the other side so that the scale remains in balance. If we take the 5
coloured cubes (raisins) away from the left side of the balance and
also take 5 cubes away from the right side, the scale will still be in
balance. The same is true for the equation: if we take 5 away from
both the left and right sides of our equation it remains equal. Both
manipulations help us solve the equation.
= 7
Repeat similar examples until children are comfortable with the
There are 7 raisins in the box
idea of an equation and how a scale can be used to help solve it.

000
EXPLORE

AND

DISCOVER

This is an activity for pairs.
 Children invent a Made to Measure raisin problem.
For instance, 12 + 3 = 15. They then replace one
of the numbers in the equation with a raisin box
(the variable). E.g.  + 3 = 15.
 They make a drawing of their problem on the
Made to Measure scale.
 Partners exchange and try to solve each other’s
equations.

CONNECTING IDEAS
These preliminary explorations with algebra concepts will
help children build intuition and confidence that will set
the stage for the exploration of more sophisticated concepts
later.

STOP, THINK

AND

SHARE

Traditionally, algebraic equations have been solved through
rote application of the inverse operations procedure. With
this procedure, the equation 2x – 3 = x + 6 is solved by
adding 3 to both sides of the equation, then subtracting x
from both sides. The result: x = 9, is the solution. It is still
very important that children learn how to use inverse
operations to solve equations. However, the purpose of this
activity is to give children more concrete, intuitive, and
pictorial experiences that model the inverse operations
procedure so that it can be more easily understood when
formally introduced later.
SHOW WHAT YOU KNOW
Use words, pictures and symbols to solve the equation:
 + 8 = 18.
Math Mats 4–6 Activity Guide

27

LOGICAL REASONING

OBJECTIVE: Enhance critical thinking and logical reasoning.
MATERIALS: Math Mats – On Track

NIMble

Other materials – dry-erase markers
START

INTRODUCTION

1

➤

FINISH

Demonstrate to children how to turn an On Track board into a NIM board as
shown here.
➤ Ask children to define the word “strategy”. Any answers that develop the idea that a
strategy is a plan or series of actions used to accomplish a desired end should be
accepted.
➤ Tell children that they will be playing an ancient Chinese game called NIM. If
players are able to discover the correct strategy, they can win the game every time.
➤ Model a game for the children using a volunteer. Explain that unlike Tic-Tac-Toe,
NIM never ends in a tie.

EXPLORE

AND

DISCOVER

This is a strategy game for two players.
 Children create a NIM board by writing 1 to 21 on
the On Track board as illustrated above.
 After deciding who will go first, players take turns
colouring one, two, or three squares on the game
board, beginning at square 1. The player forced to
colour the 21 loses.
 Children play five games and discuss their
strategies.

CONNECTING IDEAS
While playing the game, children reinforce mental
computation skills as they calculate differences. Those who
find strategic solutions will be working with multiples and
number patterns.
STOP, THINK

AND

SHARE

Most children will begin to play this game with no
particular strategy in mind. As more and more games are
played, some children will detect patterns and respond to
them with appropriate strategies. For instance, players may
soon realize that if they can colour the second-to-last space,
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2
3
4
5
6
7
8
9
10

21 20 19 18 17 16 15 14 13 12 11

the 20, they have won. The only thing the opponent can
do next is colour the 21. The trick is figuring out how to
always colour the 20. In time, and with some guidance,
players will see that since each player can colour 1, 2, or 3
squares, a complete turn can always be controlled to ensure
four squares are coloured. If each round can be thought of
as a grouping of 4 and, if colouring the second-to-last space
(number 20) guarantees victory, the player who colours 16
controls the game.
How? Let’s say, for example, player 1 strategically
colours square 16. He or she can respond to any
subsequent move by player 2 and capture the critical 20th
space. For instance, if player 2 colours the 17, player 1
colours 3 squares to cover 20. If player 2 colours 2 squares
to cover 18, player 1 colours 2 squares. If player 2 colours 3
squares to cover 19, player 1 colours 1 square to win the
game. Regardless of the number of squares on the game
board, a general strategy can be applied: divide the number
to the left of the final space on the board by 4. If the
remainder is zero, you should be the second player and
colour all multiples of 4. If there is a remainder, you should
be the first person to play. Your first move should match
the value of the remainder and then cover every 4th square
after that.
SHOW WHAT YOU KNOW
Create your own NIM game and describe a winning
strategy for the game.

LOGICAL REASONING

OBJECTIVE: Enhance critical thinking and logical reasoning.
MATERIALS: Math Mats – Shape Up

Last Place

Other Materials – Pattern Blocks (excluding
orange and tan)

INTRODUCTION
➤

Demonstrate the game described in Explore and Discover. Explain that at least one full side of each piece played must
rest against the boundary of the game board.
➤ Tell children they will not be using the tan and orange Pattern Blocks in this game.

Not allowed since
the triangle is not
touching the
perimeter of the
game board

Allowed

EXPLORE

AND

DISCOVER

This is a game for two players. The object is to be the
last player to place a Pattern Block piece on the Shape
Up game board.
 Players take turns placing a Pattern Block on the
game board. Any piece can be placed during any
turn, except tan and orange pieces, which are
excluded from the game.
 At least one full side of each Pattern Block must be
flush with the boundary of the game board.
 The player who covers the last space is the winner.
 Children can change the game so that the player
who covers the last space loses the game.

CONNECTING IDEAS
This game develops children’s intuition about proportional
relationships, spatial relationships and area.
STOP, THINK

AND

SHARE

This game informally investigates area. Some children will
realize that all turns in a game can be referenced in terms of
the green triangle. The blue parallelogram equals 2
triangles, the red trapezoid 3 triangles, and the yellow
hexagon 6 triangles. In total, the board represents an area of
15 triangular units. This knowledge — that all turns can be
viewed as an equivalent of 1, 2, 3 or 6 triangles — can help
children begin to develop controlling strategies as they play.
SHOW WHAT YOU KNOW
Describe a strategy that you found successful during a game
of Last Place.
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LOGICAL REASONING

OBJECTIVE: Explore Venn diagrams to organize data.

When to Venn

MATERIALS: Math Mats –VENNding Machine
Other Materials – dry-erase markers

INTRODUCTION
➤

Ask children to label the VENNding Machine with one circle for the factors of 30 and the other circle for the factors
of 24.
➤ Explain that a Venn diagram is a useful visual tool to help us see the common elements of two sets of data. Explain
that this Venn diagram will show the common factors for the numbers 30 and 24.
➤ Work with children to place the numbers from 1 to 12 in the proper regions of the VENNding Machine. Explain that
the number one belongs in the intersection of the two circles. Ask children to tell you why. One is both a factor of 30
and 24.
➤ Ask children to place the remaining numbers (2 – 12) where they belong in the diagram. Be sure that they recognize
that numbers 7, 9, 11 belong outside the area of the circles, since they are not factors of either number.
➤ Repeat the procedure with other numbers as factors or
24
30
multiples until children understand the organizing
principle of the Venn diagram. Remind children that the
5
4
1
multiples of a number are found by multiplying the
number by other whole numbers. Multiples of 4: 4, 8,
8
2
10
12, 16, 20, 24; multiples of 6: 6, 12, 18, 24…. Numbers
3
15
12
that appear in both lists are common multiples: 12, 24.
6
30
24
7, 9, 11

EXPLORE

AND

DISCOVER

 Have children create a Venn diagram with a circle
for the multiples of 3 and another for the multiples
of 4.
 Have them find at least 6 numbers that belong in
each region of the diagram as well as 6 numbers
that fall outside the area of the 2 circles.
 Children, working in pairs, create their own
“factor” and “multiple” Venn diagrams for partners
to solve.

CONNECTING IDEAS
Children explore the Venn diagram as an organizing tool to
help them identify factors and multiples of numbers.

STOP, THINK

AND

SHARE

The Venn diagram can be used to help describe and
compare the elements and characteristics of many different
items. In this activity Venn diagrams have been chosen to
help children develop their facility with factors and
multiples. Watch to see that children are comfortable with
the following organizing principles: factors or multiples of
one number fall in the left circle; factors or multiples of the
other number fall in the right circle; factors and multiples
that are shared fall in the intersection; and numbers that
are not a factor or multiple of either number fall outside
the area of the two circles. You may find that this activity
provides a natural link to the discussion of common factors
and common multiples. In the example in the
introduction, the factors common to 30 and 24 are 1, 2, 3,
and 6. The greatest common factor (GCF) is 6.
SHOW WHAT YOU KNOW
Make a Venn diagram to show the relationship between the
factors of 24 and 36.
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Pattern Blocks

Fraction Pieces/Spinners
BLANK SPINNER

FOURTHS

Math Mats 4–6 Activity Guide
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Fraction Pieces/Spinners
FIFTHS

SIXTHS

EIGHTHS

TENTHS
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TWELFTHS

Paper Base Ten Blocks

ONES

✄

✄

✄

✄

✄

✄

✄

✄

✄

TENS

✄

✄

✄

✄

✄

✄

✄

TENS

✄

HUNDREDS
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