Unit 4 Measurement: Length and Perimeter

Introduction

In this unit, students will learn about length and perimeter. They will
measure length in centimetres and metres, and convert measurements in
metres and mixed measurements to centimetres. Students will develop
personal referents for centimetres, metres, and kilometres, and use these
referents to estimate lengths and distances. Students will compare and
order measurements in same and different units, and decide which units
are most suitable for measuring specific distances. Students will also
estimate and measure perimeters of regular and irregular shapes.

Meeting Your Curriculum

Alberta—Lesson ME3-5 introduces distances in kilometres, which is not
required by the curriculum but does provide a convenient context for
problems that involve adding and subtracting three-digit numbers. All other
lessons in this unit are required.

British Columbia—All lessons in this unit are required. Extension 1 in
Lesson ME3-7 is also required to completely satisfy the curriculum.

Manitoba—Lesson ME3-5 introduces distances in kilometres, which is

not required by the curriculum but does provide a convenient context for
problems that involve adding and subtracting three-digit numbers. All other
lessons in this unit are required.

Ontario—All lessons in this unit are required.

Materials. In some lessons you will need objects for demonstrations, some
of which will need to be an exact number of centimetres long. If none of your
common classroom objects (writing utensils, erasers, scissors, etc.) are
suitable, you can sharpen pencils to a desired length, or use strips of paper.

Students will also need 1 cm grid paper. If students are not using 1 cm
grid paper notebooks, provide them with BLM 1 cm Grid Paper (p. K-1).
You will also need a grid on the board. If your board does not have a grid
section, you can photocopy BLM 1 cm Grid Paper onto a transparency and
project it onto the board. This will allow you to erase the pictures from the
board without erasing the grid.

Quizzes and Tests

The following table indicates the lessons covered by a quiz or test for
each curriculum.

AB BC MB ON
Quiz ME3-1to5 MES3-1to 5 ME3-1to 5 ME3-1 to 5
Quiz ME3-6to8 MES3-6 to 8 ME3-6 to 8 MES-6 to 8

Test MES3-1 to 4, ME3-1 to 8 ME3-1 to 4, ME3-1to 8
6to8 6108
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Measuring in Centimetres

Pages 95-97

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY
about

centimetre (cm)
estimate

height

length

longer

measuring

row

ruler

to the closest centimetre
unit of measurement

Goals

Students will estimate and measure lengths to the closest centimetre.

PRIOR KNOWLEDGE REQUIRED

Understands the concept of measurement

Can find numbers on a number line

Knows that a number line shows numbers in order and has equal
spacing between increments

MATERIALS

ball

pencil crayons of different lengths, some an exact number of
centimetres

10 connecting cubes

1 cm connecting cubes, 5 per student

centimetre rulers

objects that are about 1 cm long, wide, or tall

box for benchmark objects

labels (such as “width—1 cm”) for benchmark objects

objects to measure

10 pattern block squares per student (see Extension 1)

curved objects such as bottles or mugs (see Extension 2)

measuring tape or piece of string (see Extension 2)

red and blue pencils close in length (see Extension 3)

Mental math minute. Review pairs that add to 10. Say a number from 0 to
10, and have students signal the number that makes 10 together with the
number you said by raising the correct number of fingers. Have students
add by using 10. Say the addition you want students to do (e.g., 8 + 6) and
pass a ball to one of the students. The student should say the in-between
addition step, 10 + 4, and pass the ball to another student who has not yet
participated. The student finishes the addition and passes the ball back

to you. Start with addition questions within 20, such as 7 + 5, 9 + 3, and
progress to harder questions, such as 23 + 8, 76 + 7. As a challenge, use
three-digit numbers (e.g., 345 + 8) or vary the order (e.g., 8 + 56).

Why we need measurement. Hold up a pencil. Ask a volunteer to hold up
another pencil. SAY: | want to know which pencil is longer. ASK: How can
we check? (line up the pencils) Invite the volunteer to check. Explain that
you want to check which pencil is longer, the one you have in your hand
or the one you have at home. ASK: How can | check? (bring the pencil to
school and compare the lengths) Can you check which pencil is longer
without bringing it to school? Can you check which is longer, your pencil
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or the pencil of a friend in China? How might you check? Students may
suggest measuring both pencils and comparing the measurements.

Introduce measuring. SAY: When we use a number to show how long

a pencil is, we are measuring its length. Measuring is different from
comparing a pencil’s length to the length of another pencil. We can say that
a ruler is longer than a book, but that is not very helpful since lots of things
are longer than a book. (You might brainstorm together a list of things
longer than a book to illustrate the point.) SAY: When we say that a ruler is
30 cm long, we are giving more information.

Introduce unit of measurement. Write “unit of measurement” on the
board. Explain that a unit of measurement is something that we can use
over and over again to measure with. Show a pencil that is an exact number
of centimetres. Place a row of connecting cubes below the pencil as shown,
or display the picture below:

CIEL X
O|l0|O0|O0O|O|O|O|O

SAY: For example, if we place connecting cubes in a row below a pencil, we
can count the cubes. ASK: How many cubes are in the row? (8) SAY: This
pencil is as long as 8 cubes, so we say that it is 8 cubes long. Write on the
board: “The pencil is 8 cubes long.” SAY: We can measure the length of
other objects in cubes. Using the same unit to measure different objects
allows us to compare objects, even when we can’t place the objects

side by side.

Units of measurement need to be the same size and lined up.
Demonstrate measuring the same pencil incorrectly by arranging
connecting cubes, as shown below:

UL —

O/\Q>O/\O\/O OO

AN

Have students signal thumbs up or down to represent “yes” or “no” to the
following question. SAY: | think this pencil is 7 cubes long. ASK: Is that
correct? (no; thumbs down) How is this different from the way we measured
earlier? (the cubes are not in a chain; some cubes are turned so they take
more space) Emphasize that the units need to be placed exactly the same
way for measuring.
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One by one, show the pictures in the following exercises. Have students
signal thumbs up or thumbs down to show if the measurement is correct
or not. Have a volunteer explain why the measurement is incorrect.

Measurement 3-1 E-3
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Exercises: Is this a good way to measure the pencil?

b) M

" o)

6 units long 5 units long
C) 9 =
“{ofofofofo]o]fo] [o]o]o]| [o]o]lo]o]
lo[o] o]
9 units long 10 units long

Answers: a) no, there should be no spaces between units; b) yes; c) no,
the units should be the same size; d) no, there should be no overlaps
between the units

Introduce centimetres. ASK: Do people usually use cubes to measure
length? (no) What do they use? (rulers) Explain that a ruler is a tool to
measure small lengths. Write “ruler” on the board.

Hand out a standard centimetre ruler and at least 5 one-centimetre
connecting cubes to each student. Have students look at the ruler.

ASK: How is a ruler like a number line? (both have numbers in counting
order; there are equal spaces between the markings) Have students line up
the cubes on the ruler so that they fit between the markings. ASK: What do
you notice? (the spaces between the markings are the same length as the
cubes; the cubes fit exactly between the markings) Explain that the length
of each small cube is called a centimetre. People often use centimetres to
make rulers. Write on the board:

centimetre

Centimetre and cm. Have a volunteer find and circle the letters “c” and “m”
in the word “centimetre.” Tell students that people often write just cm as a
short form for centimetre. Write “cm” on the board. Have students find the
label “cm” on their ruler.

ACTIVITY 1

1. Have students find classroom objects that are about 1 cm long,
wide, or tall. Place some of the objects that are closestto 1 cm in
a box that will be used in later lessons. These objects will serve as
benchmarks for 1 cm. Attach labels, such as “width—1 cm” to the
objects that go into the box. You might draw a table and list some
benchmarks for 1 cm; leave space to write the benchmarks for 1 m
and 1 km later in the unit.

COPYRIGHT © 2016-2019 JUMP MATH: NOT TO BE COPIED.

Introduce estimating. Explain to students that when they try to guess the
length of an object in centimetres, they are estimating the length, or making
an estimate. The guesses are never precise, so it makes sense to say that
the length is “about” a certain number. For example, | estimate that my
hand is about 15 cm long.

E-4 Teacher Resource for Grade 3
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Point out that the goal of estimating is not to make a wild guess, but to
come up with a number that is as close to the actual length as possible.
One way to get a good estimate is to measure the object with something
that is about the same length or width as the units we are using to estimate.

Using fingers for estimating. SAY: You have a convenient tool for
estimating length in centimetres. It is about 1 cm wide, and it is always with
you. Have students guess what that object is. If nobody guesses correctly,
explain that students’ fingers are close to 1 cm in width.

Have students compare the small items measuring 1 cm with the width

of various fingers. How close are they to matching in length? Then have
students measure the width of each finger with a ruler to find the one that is
closestto 1 cm.

Demonstrate how to use fingers to estimate the length of a line in
centimetres. Measure the line using both index fingers by placing one index
finger on the line and alternating with the other one, as shown below. Put
chalk or ink on your index fingers to make fingerprints. Record the length

of the line.

Have students select two objects from their desks or backpacks,
measure the objects with their fingers, and then complete the following
sentence for each:

is about cm long.

Counting centimetres as jumps to find the distance on a ruler. Draw a
centimetre ruler on the board and add two arrows, as shown below:

SAY: To find how far apart the arrows are, we can jump from one number
on the ruler to the next number, and so on, and count the jumps. Draw the
jumps as shown below. Trace the jumps with a finger. ASK: How long is
each jump? (1 cm) How many jumps do you need to get from 0 to 3?

(8 jumps) How far apart are the arrows? (3 cm)

COPYRIGHT © 2016-2019 JUMP MATH: NOT TO BE COPIED.
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Draw the arrows in several different positions on the ruler, including
situations where the first arrow is not at zero. Have students show the
number of fingers equal to the number of jumps needed to get from one
arrow to the other. Record the answer on the board, as shown below:

The arrows are cm apart.

Have a volunteer fill in the number for each pair of arrows. Progress to a
longer ruler and longer distances.

Distance from zero. Draw on the board:

ASK: How far apart are the arrows? (7 cm) SAY: The second arrow is 7 cm
away from 0. Draw an arrow at 5. ASK: How far from 0 is the arrow? (5 cm)
Do you need to count jumps to find how far away from 0 an arrow is? (no)
How else can you do it? (just look at the ruler) How do you know? (the new
arrow points at the answer) SAY: We can count jumps to find a distance or
we can let the ruler do the counting for us.

Aligning to zero when measuring. Draw on the board:

ASK: Is this a good way to measure the length of the line? (no) Why not?
(the line does not start at 0) Point out that on the ruler drawn, the zero is not
exactly at the end of the ruler. The object you measure should be aligned to
0 and not to the end of the ruler.

Draw a ruler and a line between 0 and 6. Have students signal the length of
the line in centimetres. Repeat with other lines exact number of centimetres
in length, always starting at 0.

Measuring to the closest centimetre. Explain that real objects often end
between two marks on a ruler. Draw on the board:

COPYRIGHT © 2016-2019 JUMP MATH: NOT TO BE COPIED.

SAY: This bar is between 5 cm and 6 cm long. ASK: Is the endpoint closer
to the 5 cm mark or to the 6 cm mark? (5 cm) To prompt students, cover the
part of the ruler and the bar to the left of the 5 cm mark, and trace the parts
from the end of the bar to the 5 cm mark and to the 6 cm mark. SAY: We
say that this bar is about 5 cm long, or 5 cm long when measured to the
closest centimetre.
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Repeat with a bar that is just short of 4 cm, and explain that this bar is about
4 cm long, or 4 cm long when measured to the closest centimetre. Draw
another bar, just short of 7 cm, and ASK: How many centimetres long is

the bar? Have students signal the answer by raising the correct number of
fingers. Repeat several times by drawing bars slightly shorter and slightly
longer than an exact number of centimetres. SAY: When a bar is exactly
halfway between two units, we use the longer measurement. Show the
picture below, and explain that this bar is 5 cm long, when measured to the
closest centimetre.

Exercises: Use a ruler to measure the object. About how many centimetres
long is the object?

a) pencil b) marker c) pencilcase d) eraser

Sample answers: a) about 14 cm, b) about 10 cm, c) about 21 cm,
d) about 2 cm

ACTIVITY 2

2. Have students use rulers to measure and find items of the given
length in the classroom.

a) 6cmlong b) 10cm long

c) 1cmlong d) between 12 cm
and 15 cm long

e) greater than 15 cm long f) about 35 centimetres long

Extensions

1. Make a row of 10 pattern block squares. Measure its length to the
closest centimetre.

Answer: about 25 cm

2. Teach students to measure round or curved objects, such as a cup or a
water bottle, using a measuring tape. You can also have students use a
piece of string that is the same length as the distance around the object
and measure it using a ruler.
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3. Show students a red and a blue pencil that are close in length (the
red pencil should be longer by less than 1 cm). SAY: | am going to
show you something magical that we call an “optical illusion.” Hold the
shorter blue pencil vertically and the longer red one horizontally. Ask
students to predict which pencil is longer, then check their predictions.
Explain that objects that sit vertically (from top to bottom) often look
longer than objects that sit horizontally (from side to side).
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CA 3.1 LP U4 ME1-8 E1-42 V4.indd 7 2019-08-12 10:19:29 AM



Measuring and Drawing in Centimetres

Pages 98-99

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY

align

centimetre (cm)

length

long

longer

measure

ruler

sketch

to the closest centimetre

Goals

Students will draw lines and objects of lengths given in an exact
number of centimetres, with and without a ruler.

PRIOR KNOWLEDGE REQUIRED

Can measure length to the closest centimetre using a ruler

MATERIALS

newspapers

cardstock paper or construction paper

scissors

masking tape

centimetre rulers

objects to measure in exact numbers of centimetres (e.g., paper clips,
new pencils)

1 cm grid paper or BLM 1 cm Grid Paper (p. K-1, see Extension 1)

Mental math minute. Give students a series of questions based on

doubles, and have them do jumping jacks as they say the answer to each.

Students can say the answers in unison or individually. Example: 6 + 6,
6+7,5+6,6+8,6+4,7+5,and 12 — 6 can all be solved based on

6 + 6 = 12. Repeat with several doubles. In the first and the last round of
questions, ask volunteers to explain the solution after solving the problem.

The need for standard units. SAY: A long time ago, people did not use
paper clips or cubes or even centimetres to measure lengths. They used
other things. For example, in ancient Egypt, they used cubits. A cubit is

the length from the tip of your middle finger to the outside of your elbow—

which is different for most people. Show this length on your arm. Have
students do the following activity to illustrate the disadvantages of using
non-standard units of measurement and the need for standard units.

ACTIVITY 1

1. Have students work in groups of four to make a table. Students
each use their own cubit to make one leg that is 2 cubits long.
Students can roll old newspapers and tape them to make the
legs and use cardstock paper or construction paper to make the
tabletop. (Rolling newspapers diagonally works well; the ends are
thinner and easier to cut off.) Then have students lay a pencil on
their table. ASK: Does the pencil roll off? (yes) Why? (the table is
not level) Are the legs the same height? (no) Why not? (the length
of each cubit is different)
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Explain that the ancient Egyptians recognized the need for everyone to use
the same, or a standard, cubit. ASK: Whose arm do you think they used to
determine the length of a standard cubit? (the king’s) Discuss how people
recorded and shared the king’s cubit so that everyone would know what

it was. Ancient Egyptians used a wooden stick with lines scratched in it to
show the length of the king’s cubit, just as we use rulers today.

Review measuring length to the closest centimetre. Review alignment

to zero on a ruler. Remind students that they can either count jumps on a
ruler to find the length, or, if they align an object to zero, the ruler does the
counting for them; they only need to look at the number on the ruler at the
other end of the object. Remind students that when an object ends between
the marks for whole centimetres, they need to choose the mark that is
closest. In this case, they should say that the length is about  cm.

Give students several objects of standard length (e.g., paper clips, new
pencils) and ask them to measure the lengths. Have students compare
measurements with a classmate.

Drawing lines of a given length. Demonstrate how to use a ruler to draw
a line 2 cm long. Have students practise the following steps (separately, if
necessary) in their notebooks.

Step 1: Draw a dot at the 0 mark on the ruler.

Step 2: Count on 2 cm (or find the 2 cm mark).
Draw a second dot at the 2 cm mark.

Step 3: Connect the dots.

Exercises: Draw a dot at 0. Then draw the second dot.

a) 2cm apart b) 4 cm apart c) 7 cm apart d) 10 cm apart
Have students connect the dots in the previous exercises.

For the Bonus in the following exercises, remind students how to measure
length by counting jumps if they start from a point that is not zero.

Exercises: Draw a line to show the length. Write the length beside the line.
a) 1cm b) 3cm c) 6cm d) 9cm
Bonus: Draw a line 3 cm long starting at 2 cm on the ruler.

Have students exchange notebooks with a classmate and measure the
lines in the previous exercises to check each other’s work.
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Sketching lines of a given length without rulers. Explain that when you
try to make a drawing of a line or a geometric shape without using a ruler,
you are making a sketch, or you are sketching the line or the shape. Ask
students to draw two dots that are about 5 cm apart. Students can use their
fingers to estimate where to put the second dot. Have students sketch a
line joining the dots without using a ruler, and then have students measure
the distance between the dots.

Measurement 3-2 E-9
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Exercises: Sketch a line of the given length. Write the length beside
the sketch.

a) 2cm b) 4cm c) 7cm d) 11cm

Drawing objects to a given measure. Show students how to draw a flower
4 cm wide. Use a ruler to draw two dots that are exactly 4 cm apart, then
draw a flower so that it is completely between the dots and touches both,
as shown below:

ACm

ACTIVITIES 2-3

2. Draw the object to the given measure.
a) ashoe 5 cm long b) atree 8 cm tall
c) aleaf3 cm wide

3. a) Draw 3 drumsticks, each drumstick 3 cm longer than the
previous one.

b) A pencil shrinks when you sharpen it. Draw 3 pencils, each
pencil 2 cm shorter than the previous one.

c) Draw 3 baseball bats, each bat 5 cm longer than the
previous one.

d) A carrot shrinks when you eat it. Draw 3 carrots, each carrot
1 cm shorter than the previous one.

e) Write a story about one of the growing or shrinking items in
parts a) to d), or invent your own. Describe how the item grows
or shrinks. For example, how does the carrot get eaten? Who
might use the different bats to play baseball?

Extensions

1. Draw a triangle on 1 cm grid paper or BLM 1 cm Grid Paper and
measure its sides to the closest centimetre.

2. Eric draws a line 15 cm long. Sara draws a line 12 cm longer. Ron
draws a line 12 cm shorter than Eric’s. How long is Sara’s line? How
long is Ron’s line?
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Answers: Sara’s line is 27 cm long. Ron’s line is 3 cm long.

3. Kate draws aline 15 cm long. Sal draws a line 23 cm longer. Helen
draws a line 14 cm shorter than Sal’s. How much longer is Helen’s line
than Kate’s line?

Answers: Helen’s line is 9 cm longer than Kate’s line.
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ME3-3 Metres

Pages 100-101

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY
about
centimetre (cm)
estimate
exactly

height

length
measure
metre (m)
metre stick
ruler

tall

to the closest metre
unit of measurement

width

Goals

Students will estimate measurements in metres.

Students will compare their estimates to measurements made using a
metre stick.

Students will solve problems involving measurements in metres.

PRIOR KNOWLEDGE REQUIRED

Can measure length to the closest centimetre using a ruler

Can measure length to the closest unit

Knows that length can be measured in different units

Can add and subtract three-digit numbers

Can solve one-step and simple two-step word problems involving
addition and subtraction

MATERIALS

metre sticks

1 m length of string for per student pair

objects that are less than, about, and more than 1 m in length, width,
or height

newspapers

masking tape

scissors

Mental math minute. Arrange students in a line and have them add
two-digit numbers by adding tens and adding ones in groups of 3. Give
students the addition problem, such as 35 + 46. The first student in the
line adds the tens: 30 + 40 = 70; the second student adds the ones:

5 4+ 6 = 11; and the third student finishes the addition: 70 + 11 = 81.

So 35 + 46 = 81. Then give the next student in the line a new problem.
Start with problems that do not require regrouping, such as 25 + 34, and
continue to questions that require regrouping the ones.

Introduce metres. SAY: | would like to measure the length of the
classroom. ASK: Do you think it makes sense to use connecting cubes?
(no) Why not? (you would need to use too many cubes) Do you think
we have enough cubes? (no) How else could | measure the length in a
faster and easier way? Explain that measuring a long distance, such as
the classroom, requires hundreds of cubes, paper clips, or centimetres.
SAY: We use metres to measure long distances. One metre is about the
same length as a metre stick. Write on the board:

metre

Show students a metre stick and ask them to think of other objects that are
about the same length or height as one metre (e.g., a baseball bat, a child’s

Measurement 3-3
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golf club, a 4-year-old child, a bus wheel). If available, show students some
of these objects, including a baseball bat and a piece of yarn or a scarf 1 m
long. If the metre stick has a small space between the end and the start of
the number line, point that out, and explain that one metre is slightly shorter
than the metre stick.

Metre and m. Have students recall the short form for centimetre, cm.
SAY: You know that people often write just “cm” for centimetre. They also
often write just m for metre. Write on the board:

metre m
centimetre cm

Invite a volunteer to circle the where the letters from each abbreviation
appear in the whole word for that unit. (@etre, @enti@etre)

ACTIVITY 1

1. Finding benchmarks for a metre. Demonstrate how to check
that a length of string is 1 m long (line up the string with a metre
stick and check that the string starts at 0 and ends at 100 cm).
Give each pair of students a 1 m length of string. Have them verify
that the string is 1 m long. Have students use the string to find
classroom objects that are about 1 m in length, width, or height,
and objects that are more than and less than 1 m in length, width,
or height. Suggest that students include distances, such as the
distance around the seat of a chair or the distance from the floor
to a doorknob. One partner should hold one end of the string at
one end of the object or distance, while the other partner stretches
or wraps the string around to compare. Have students share the
objects that are about 1 m long. Label the objects that are closest
to 1 min length and add them to the collection of benchmarks or
the table started in Activity 1 of Lesson ME3-1.

Measuring in metres. Demonstrate how to correctly measure the
blackboard using a metre stick. If the metre stick is slightly longer than 1 m,
show making a mark at exactly 100 cm (not at the end of the stick). Then
demonstrate measuring incorrectly by holding the stick diagonally and
making a mark at 100 cm. Have a volunteer make the mark correctly by
holding the stick straight along the board. (One way to ensure the stick is
straight is to align it with the blackboard ledge.)

Review measuring to the closest unit. Point out that the blackboard is
longer than, say, 3 m, but shorter than 4 m. Compare the distance from the
last marking. ASK: Is the leftover distance close to 1 m or much smaller
than 1 m? Is the blackboard about 3 m long or about 4 m long?
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ACTIVITY 2

2. Making a metre stick. Have students roll up a newspaper tightly
and tape it with masking tape. Model rolling up newspaper
diagonally so that the ends are only one layer thick and easier
to cut. Help students cut the newspaper roll so that it is exactly
1 m long by lining up the roll with the 0 and 100 cm marks on a
metre stick. Have students predict the length and the width of
the classroom, then measure to check the estimate. Students
can record the estimates and the measurements in the table on
AP Book 3.1, p. 100.

Using a benchmark to predict a length. On the board, list the lengths of
items that students have already measured (e.g., blackboard: about 3 m
wide). Pick an item not on the list (e.g., teacher’s desk). ASK: What item

on the list is closest to the width of the teacher’s desk? (e.g., the width of
the door) Is the teacher’s desk larger or smaller than the width of the door?
(larger) SAY: The width of the teacher’s desk is smaller than the width of the
board, but larger than the width of the door. The door is about 1 m wide and
the board is about 3 m wide. ASK: What is a good estimate for the teacher’s
desk? (about 2 m) Have students measure to check the prediction. Repeat
with several more items.

Use units that are about the same size to find approximate
measurements. Tell students that a good unit of measurement is a unit that
does not change its size and is easy to find many copies of. SAY: | want

to tell a friend how long the school hallway is. She does not need to know
exactly how long it is; she just wants an idea. | plan to take big steps all the
way down the hall to see how many steps it takes. ASK: Do you think my
steps are good units? Can | take many steps that are all the same size? Will
my steps be at least close to the same size? SAY: Even though steps are
not all exactly the same size, they will all be close to the same size if | try to
take big steps all the time. This will not tell me exactly how long the hallway
is, but it will give me a good idea. Sometimes, that is all you need.

Large steps are about one metre long. Use masking tape to create three
long lines 1 m apart on the floor. Have students stand with one line in front
of their toes, facing the second line, and take a step so that their toes touch
the second line. Have students practise taking a step in this way several
times. For multiple steps, show students how to lead off with the same

foot each time:
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* Take one giant step with foot 1.
* Bring the back foot (foot 2) forward and place it beside the other foot.
» Take another giant step with foot 1.

Measurement 3-3 E-13
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ACTIVITY 3

3. Have students take five steps that they think are about 1 m each,

and have a partner check using a metre stick. Emphasize that it
is much harder to take five big steps all in a row than five steps
walking normally.

SAY: | want to know about how many metres long the hallway is.

Have students take giant steps along the hallway. Remind them to

take identical steps and to lead off with the same foot each time.
Have students use their metre sticks to measure the length of
the hallway. ASK: Did we get the same answer both ways? Were
our answers close? Which way was faster? Explain that when
the answer does not have to be exact, we can save time using
giant steps instead of metre sticks. Discuss situations where it is

important to know exact measurements (e.g., competing in a race,
ordering glass to replace a broken window, making a ruler, making

paper to put in a book, making legs for a table, etc.).

Benchmarks for larger lengths. Ask students to think of objects that can

act as benchmarks for estimating lengths, heights, and distances larger

than 1 m. To prompt students, have them think about some lengths or

distances they know, such as the length of a basketball court (about 30 m)
or the length of a hockey rink (about 60 m). Make a list of benchmarks on
the board. Include the following benchmarks and tell students there is one

mistake in the table.

Height of a door 2m
Height of a floor 4m
Length of a bike 2m
Length of a small car 2m
Length of a school bus 10m
Length of Olympic swimming pool |50 m
Length of a football field 100 m

ASK: How can we find the mistake in an organized way? (sample answers:
sort the measurements and determine whether the items of equal length
seem to be the same length as each other; compare items starting at the

top row of the table and discuss whether the lengths seem reasonable,

as compared to a previous length; make an estimate of the length of each

item and compare the estimate to the given length) Select one of the

suggestions made by students and carry out the comparison to determine
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that the length of the small car is likely to be more than 2 m. In fact, a small
car is about 3 m long. Correct this measurement in the table on the board.

Solving problems involving benchmarks. Present the problem below:

A building is 3 floors tall. One floor is about the height of 2 doors.
a) How tall is each floor?
b) What is the height of the building?
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SAY: One door is about 2 m tall. ASK: If you could put one door on top of
the other, how tall would the two doors be? (4 m) How do you know? (2 + 2
=4 m) If one floor is 4 m tall, how tall are 3 floors? (12 m) Ask students to
write the addition sentence for the calculation. (4 +4 +4 =12 m)

SAY: Five school buses can park end to end along the school parking lot.
Each bus is 10 m long. ASK: Can you skip count by 10s to find the length
of the parking lot? (yes) How many fingers do you need to raise? (5) Have
students skip count to determine that the parking lot is 50 m long. Point out
that if each bus is 10 m long, and the parking lot is 5 buses long, its length
is 5 tens of metres. ASK: How much is 5 tens? (50)

Exercises: Use the measurements in the table on the board to solve
the problems.

a) A basketball court is about 3 school buses long. How many metres long
is the basketball court?

b) Amy runs the length of 4 football fields. How far does she run?

Bonus: Ansel wants to estimate the height of a tree that grows near the
school. The tree is 4 floors tall. How tall is the tree?

Answers: a) 30 m, b) 400 m, Bonus: 16 m

Solving addition and subtraction problems with metres. Tell students
that British Columbia has some very high bridges. The bridges cross
mountain valleys, so the distance from the bottom of the bridge to the river
below is very tall. High bridges include:

 Similkameen Ore Conveyor Bridge, 174 m high
* Park Bridge, 103 m high

Write both heights on the board and ASK: How many metres higher is

the Similkameen Bridge than the Park Bridge? (71 m higher) How do you
know? (174 — 103 = 71 m) Have a volunteer write the subtraction on the
board. SAY: A different bridge in the Similkameen Valley is 25 m higher
than Park Bridge. ASK: How high is that bridge? (128 m) Have a volunteer
write the addition statement used to find the solution on the board.

(103 + 25 =128 m)

Exercises

a) May walks 170 m, then runs 320 m, and walks another 95 m. How far
does May travel altogether?
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b) Ken walks 125 m, then runs 440 m, and walks another 127 m. How far
does Ken travel altogether?

c) Who travels farther, May or Ken? How much farther?

Answers: a) 585 m, b) 692 m, c) Ken travels 107 m farther

Measurement 3-3 E-15
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Extensions

1. When students are not in the room, draw two lines on the board, both
1 m long, with arrows at the ends, as shown below. Ask students to
predict which line between the points is longer. Have a volunteer check
by comparing both lines to a self-made metre stick.

 —
<

2. Jun leaves home to go to school. He walks 350 m, and stops to pet a
cat. Then he runs 220 m, until Jun’s hat blows off. He runs back 126 m,
picks up his hat, and runs another 249 m toward school. Jun walks the
last 48 m to school.

a) What distance did Jun walk and run in total?
b) How far from home did Jun’s hat land on the ground?
c) How far is the school from home?

Answers: a) 993 m, b) 444 m, c) 741 m
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ME3-4 Metres and Centimetres

Pages 102-103

REQUIREMENT

AB: required Students will investigate the relationship between centimetres
BC: required and metres.

MB: required Students will convert measurements in metres and centimetres to
ON: required only centimetres.

Students will measure in metres and centimetres.

PRIOR KNOWLEDGE REQUIRED

VOCABULARY
about Can measure length to the closest centimetre using a ruler
arm span Can measure length to the closest unit
centimetre (cm) Knows that length can be measured in different units
estimate Can add and subtract three-digit numbers
exactly Can solve one-step and simple two-step word problems involving
height addition and subtraction
length
measure MATERIALS
metre (m)
metre stick metre sticks
mixed measurement over 100 one-centimetre connecting cubes
ruler objects that are about 1 m in length, width, or height
to the closest [unit] string and centimetre rulers (see Extension 2)
unit of measurement
width
Mental math minute. Have students skip count by hundreds starting at
different numbers. Students can hop as they skip count in unison.
1 m = 100 cm. Have students look at the metre stick and check what
g units are marked on it. (centimetres) ASK: How many centimetres can the
§ metre stick measure? (100 cm) How do you know? (100 is the last number
§ marked on it)
g NOTE: If the metre sticks in your classroom have additional length at the
£ ends, explain to students that these metre sticks are a little longer than
g 1 m and that 1 m is the distance from 0 to the end of the scale on the
3 metre stick.
g Give each student 5 small connecting cubes and have them link the cubes
o together. Have pairs link the cubes to make groups of 10. Collect 10 groups
lf; of 10 and ASK: How many groups of 10 do | have here? (10) 2 tens is 20,
% 3 tens is 30, so what number equals 10 tens? (100) PROMPT: Count the
© cubes by 10s. Have a volunteer combine the cubes into one long chain and
place the chain beside the metre stick. ASK: How many centimetres are in
1 metre? (100) Write on the board:
1 metre = 100 centimetres
Measurement 3-4 E-17
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Remind students that both units have a short form. ASK: What is the short
form for metres? (m) What is the short form for centimetres? (cm) Write
on the board:

1m=100cm

Converting metres to centimetres. SAY: There are 100 cmin 1 m.
ASK: How many centimetres are in 2 m? (200) How do you know?
(100 + 100 = 200) Draw on the board:

Om 1m 2m 3m 4m 5m 6m 7m 8m 9m 10m

0Ocm 100cm 200cm

ASK: To find the number of centimetres in 3 m, what number will we skip
count by? (100) Have students skip count by 100s and invite volunteers to
write the corresponding numbers of centimetres below the increments on
the number line.

Draw the table below on the board, extend it to 9 m, and ask students to fill
in the measurements in centimetres.

Metres 1m 2m [ 3m | 4m | 5m | 6m | 7m
Centimetres | 100 cm

Draw students’ attention to the fact that the number of hundreds in each
centimetre measurement is exactly the number of metres. This makes
sense, because each metre is 100 centimetres. Keep the table on the board
for later use.

Introduce mixed measurements. Remind students that when they
measured the length of the blackboard, the whole metre stick fitted
completely, say, three times, and there was a leftover part. The leftover
part was small, so they recorded the length of the board as “about 3 m.”
However, the blackboard is slightly longer than 3 m. SAY: If you want to find
the exact length of the blackboard, you can measure the leftover length in
centimetres. Demonstrate how to do that, measuring the blackboard to the
closest metre as before, then measuring the leftover part in centimetres.
Record the length on the board as, say, 3 m 25 cm, and explain that this

is called a mixed measurement. ASK: Why do you think this is called a
mixed measurement? (the measurement uses two types of units; it mixes
units) Have students pick two objects they measured earlier in metres and
measure them in metres and centimetres.
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Converting mixed measurements to centimetres. SAY: | want to know
how many centimetres long the blackboard is. | know it is 3 m 25 cm long.
Point to the table and ASK: How many centimetres are in 3 m? (300 cm)
Write on the board:

3 m =300cm,
so3m25cm
cm
cm
E-18 Teacher Resource for Grade 3
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ASK: How can we find out how many centimetres are in 3 m 25 cm? (add
300 cm and 25 cm) Have a volunteer write the addition in the first blank and
finish the calculation in the second blank. Repeat with 2 m 8 cm = 208 cm.

Exercises

1. Change the metres to centimetres. Change the mixed measurement
to centimetres.

a) 6m= cm,so6m37cm= cm = cm
by 7m= cm,so7m50cm = cm = cm
c) 9m= cm,so9me6cm = cm = cm

Answers: a) 600, 600 + 37, 637; b) 700, 700 + 50, 750;
c) 900, 900 + 6, 906

2. Change the mixed measurement to centimetres.

a) 5m35cm= cm = cm
b) 4m20cm = cm = cm
c) 2m8cm= cm = cm

Answers: a) 500 + 35, 535; b) 400 + 20, 420; c) 200 + 8, 208

ASK: Which digit in the measurement in centimetres shows you the number
of metres in the mixed measurement? (the hundreds digit) Why does this
make sense? (each metre is 100 cm)

Extensions

1. Play 20 Questions. Students determine which object in a classroom you
are thinking of by asking questions, such as “Is it taller than 20 cm?”

2. Measure and compare the lengths of various body parts using a string
and a ruler.

a) Is your height greater than your arm span?

b) Is your leg longer than your arm?

c) Is your foot longer than your hand?

Predict the answers before you perform the measurements.

3. One table is 1 m 40 cm long. How long are 2 tables placed end to end?
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Answer: 2 m 80 cm
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ME3-5 Kilometres

Pages 104-105

CURRICULUM
REQUIREMENT
AB: recommended
BC: required

MB: recommended
ON: required

VOCABULARY
about

estimate

height
kilometre (km)
length

longer
measuring
metre (m)

unit of measurement

Goals

Students will develop a sense of 1 km and the relationship between
kilometres and metres.
Students will solve problems involving distances in kilometres.

PRIOR KNOWLEDGE REQUIRED

Understands the concept of measurement

Can estimate and measure length in metres and centimetres
Knows that 1000 = 10 hundreds

Can count by 10s and 100s from any number within 1000
Can add and subtract three-digit numbers

MATERIALS

1 km spool of fishing line or yarn

1 thousands block, 10 hundreds blocks, more than 10 tens blocks

objects that are less than, about, and more than 1 m in length,
width, or height

transparency of BLM Trip Map (p. E-43)

overhead projector

Internet access

Mental math minute. Have students count by 10s and by 100s starting
from different numbers within 1000. Students can count in unison and do
jumping jacks as they count.

Introduce kilometres (km). Explain to students that a kilometre is a unit of
measurement much larger than a metre or centimetre. Have students recall
the short form for centimetre (cm) and metre (m). Write on the board:

kilometre km

SAY: These are the two ways to write kilometre. Invite a volunteer to

circle where the letters from the abbreviation appear in the whole word.

( ilo@etre) Explain that a kilometre can be represented in the benchmark
collection (see Lesson ME3-1) with a spool of fishing line or yarn. (The
packaging always labels the length of fishing line on a spool in metres;
one large spool of line should suffice.)

Explain that a kilometre is about the distance a person can walk in

15 minutes or the length of about 10 small city blocks. If there is an
everyday school event that takes about 15 minutes, such as a recess break,
refer students to this event to help them understand how long they would
need to walk in order to walk 1 km. If there is a familiar place close to
school that is about 1 km away, mention that place to the students as well.

E-20
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How many in a kilometre? Explain that there are 1000 metres in
1 kilometre. Write on the board:

1 km = 1000 m
100 = tens = 100 ones
1000 = hundreds = tens = ones

ASK: How many tens are in 100? (10) Show a hundreds block and a pile
of tens blocks and ASK: How many tens blocks do you need to make a
hundreds block? (10) Fill in the first blank. Show a thousands block and
ASK: How many hundreds blocks do we need to make a thousands block?
(10) How many hundreds are in 10007 (10) Have a volunteer demonstrate
by putting together 10 hundreds blocks and filling in the respective blank.

ASK: How many tens are in 1000? (100) To prompt students to see the
answer, ask them to think of each hundreds block as made of tens blocks.
SAY: There are 10 tens blocks in each hundreds block. Have students
count the tens blocks in each hundreds block by 10s (i.e., 10 tens, 20 tens,
30 tens, ..., 100 tens) until they have counted all the hundreds blocks. Fill
in the last two blanks. Keep the record on the board.

Write on the board:

A soccer field is about 100 m long.
There are _ soccer fields in 1 km.

A school bus is about 10 m long.
____school buses can park along a soccer field.
____school buses can park along 1 km.

SAY: A soccer field is about 100 m long. ASK: How many soccer fields

are in 1 km? (10) How do you know? (1 km = 1000 m and there are

10 hundreds in 1000) Fill in the first blank. SAY: A school bus is about 10 m
long. ASK: About how many school buses can park, end to end, along a
soccer field? (10) How do you know? (there are 10 tens in a hundred) Fill
in the second blank. ASK: How many school buses can park along 1 km?
(100) How do you know? (there are 100 tens in 1000) Fill in the last blank.

Any three-digit number of metres is shorter than 1 km. ASK: What is
longer, 150 m or 1000 m? (1000 m) How do you know? (1000 is greater
than 150) What is longer, 1 km or 150 m? (1 km) How do you know? (1 km
is 1000 m, and 1000 is greater than 150) SAY: A student | know thinks that
359 m is longer than 1 km, because 359 is a greater number than 1. ASK: Is
that student correct? (no) Have students explain the mistake. (sample
answers: 1 km equals 1000 m, and 1000 is greater than 359; you need to
compare measurements that are in the same units) ASK: What is the largest
three-digit number? (999) Is 999 m longer than 1 km? (no) Have students
explain again.
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Comparing a line of objects to a kilometre. Display the 1 m benchmarks
and have students mentally compare them to various objects. For example,
show an unused pencil and ASK: Is this longer than 1 m or shorter than

1 m? (shorter, students can signal the answers with thumbs up for longer
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and thumbs down for shorter) Repeat with an object longer than 1 m, such
as a long scarf or a hockey stick, and an object about 1 m long, such as a
baseball bat or a metre stick. (Students can signal their answer by holding
their thumbs horizontally.) SAY: Imagine making a line of a thousand
pencils like this, placed end to end. ASK: Will the line be longer than 1 km,
shorter than 1 km, or about the same length as 1 km? (shorter) How do
you know? (each pencil is shorter than 1 m, so 1000 pencils are shorter
than 1000 metres, or 1 km) Repeat with 1000 scarves or hockey sticks and
1000 baseball bats or metre sticks.

Exercises

1. Is the object less than 1 m long, about 1 m long, or more
than 1 m long?

a) an eraser b) a plastic spoon
Cc) agiant step d) aski

Answers: a) less than 1 m long, b) less than 1 m long, c) about 1 m
long, d) more than 1 m long

2. Imagine lining up the objects end to end. Is the line more than 1 km
long, about 1 km long, or less than 1 km long?

a) 1000 erasers b) 1000 plastic spoons
c) 1000 giant steps d) 1000 skis

Answers: a) less than 1 km long, b) less than 1 km long, c) about 1 km
long, d) more than 1 km long

SAY: An adult ski is about 2 m long. ASK: If you place 500 skis end to end,
will the line be shorter, longer, or about the same as 1000 m? (about the
same length as 1000 m) To prompt students to see the answer, remind
them that since each ski is 2 m long, they can use doubling to find the
length of any number of skis placed end to end. SAY: So 2 skis will be

4 m long together, 3 skis will be 6 m long, 5 skis will be 10 m long, and so
on. ASK: What is the double of 5007 (500 + 500 = 1000) So are 500 skis
placed end to end longer, shorter, or about the same length as 1 km?
(about the same as 1 km)

Finding distances on a map and calculating distances. In advance,
photocopy BLM Trip Map on an overhead transparency. Tell students that
a famous singer is planning a trip around Saskatchewan. He needs to know
the distance he will be driving. Display BLM Trip Map using an overhead
projector. Explain that the singer will fly to Regina, rent a car there, drive

to Swift Current, continue to Saskatoon, and then return to Regina (trace
the total trip with a finger on the map). Have different volunteers trace

each road on the map, and then have students identify the relevant
distance on the map.
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ASK: What is the distance from Regina to Saskatoon? (259 km) How far will
the singer drive from Swift Current to Saskatoon? (269 km) SAY: He needs
to drive from Regina to Moose Jaw, and then continue to Swift Current.
ASK: How long is this route? Ask students to write the addition sentence
they need to find the distance. (71 km + 174 km = 245 km) Make sure
students write the units for each distance.

Write on the board:

Regina to Swift Current: 245 km
Keep BLM Trip Map displayed for the following exercises.
Exercises: Use BLM Trip Map.

a) What is the total distance from Regina to Saskatoon if you go through
Swift Current?

b) If you drive from Swift Current to Saskatoon and then to Regina, how far
do you travel?

c) What is the total distance of the trip from Regina to Swift Current, then
to Saskatoon and back to Regina?

Answers: a) 514 km, b) 528 km, c) 773 km

Explain that the singer might need to return to Moose Jaw after visiting
Saskatoon. He can follow the road to Regina until Chamberlain, and turn
towards Moose Jaw. Chamberlain is 88 km away from Regina. Have a
volunteer show this distance on the map, and write on the board:

Regina to Chamberlain: 88 km

ASK: How far away is Chamberlain from Saskatoon? (259 — 88 = 171 km)
Have a volunteer write the subtraction sentence on the board and show the
distance in the same format as above.

SAY: The distance from Moose Jaw to Chamberlain is 54 km. Have a
volunteer show and mark this distance on the map. Have students do the
exercises below and have volunteers show solutions on the board.

Exercises: Use BLM Trip Map.

a) How far is the drive from Saskatoon to Moose Jaw through
Chamberlain?

b) What is the total length of the drive from Saskatoon to Chamberlain,
then to Moose Jaw, and finally to Regina?
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¢) How much longer is the drive from Saskatoon to Regina through Moose
Jaw than going straight from Saskatoon to Regina?

Answers: a) 225 km, b) 225 4 71 = 296 km, c) 296 — 259 = 37 km
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ACTIVITY

Have students use a Web application like Google Maps or MSN Maps
to check distances between familiar landmarks. For example, students
can see how far their house is from school. Is it more than 1 km away
from school, exactly 1 km from school, or less than 1 km? Have
students first predict the distance, then check it.

Extensions

CONNECTION @@ p' | 1. Create a map of a place that the class has visited. Alternatively, if

the class is planning a trip, display a map of the destination and ask
students to help plan a good route. Display photographs of attractions
to enrich the experience for students.

Real World

2. What is longer, 3 km or 987 m? Explain.

Answer: 3 km is longer than 1 km, and 1 km = 1000 m, which is longer
than 987 m. Therefore, 3 km is longer than 987 m.

CONNECTION (&%) M 3. Jim drives a Red River cart 567 m, then floats it 248 m, then drives it

. . 226 m. How far does Jim travel? Does he travel farther than 1 km?
Social Studies

Answer: Jim travels 1041 m, which is farther than 1 km.
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ME3-6 Choosing Units

Pages 106-108

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY
about
centimetre (cm)
distance
estimate

height
kilometre (km)
length

longer
measuring
metre (m)

mixed measurement
most appropriate

ruler
shorter

to the closest [unit]
unit of measurement

width

Goals

Students will decide on the most appropriate unit to measure length
or distance.
Students will compare measurements in different units.

PRIOR KNOWLEDGE REQUIRED

Understands the concept of measurement

Can find numbers on a number line

Knows that a number line shows numbers in order and has equal
spacing between increments

Can add and subtract three-digit numbers

Can convert measurements in metres into centimetres

Can convert mixed measurements into centimetres

Knows that 1 km = 1000 m

MATERIALS

ball

benchmark items for different units

stapler

metre stick

variety of objects to measure in cm and m (e.g., a book, a stapler,
a coin, etc.)

cards labelled “m,” “cm,” and “km,” one of each per student

centimetre rulers (optional)

chart paper

Mental math minute. Give students subtraction problems involving
subtraction of close two-digit numbers, such as 43 — 38. Pass a ball to the
student you want to answer the question. Have the student pass the ball
back to you as he answers it.

Review units learned to date. Individually present the items from the
benchmark collection (see Lesson ME3-1) and have students say which
measurement each item represents. Ask questions such as: What unit does
this show? Is this item 1 cm long, 1 cm wide, or 1 cm thick? Review the full
name and abbreviation for each unit. Have students give other examples

of objects or distances that are 1 cm, 1 m, or 1 km long, wide, or tall. For
example, a doorknob is 1 m above the floor and an eraser is 1 cm thick.
Review the sizes of the units used in this unit relative to each other: the
centimetre is the smallest unit for measuring length; the metre is the next
bigger unit; and the kilometre is the largest unit for measuring distance.

The best unit to measure. Demonstrate that a stapler is, for example, 12 cm
in length. Show the mark for 12 cm on a metre stick and ASK: Is it closer to
1 mor to 0 m? (0 m) SAY: This means that the stapler is about 0 m long.

Measurement 3-6
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It does not mean that its length is zero, it means that it is much shorter than
1 metre. ASK: If | tried to measure the stapler to the closest kilometre, would
it be closer to 0 km or to 1 km? (0 km) How many kilometres long is the
stapler? (about 0 km) SAY: Centimetres are a small unit of measurement;

12 cm is a small number, and it gives us more information about the stapler
than 0 m and 0 km.

ASK: Can you walk 600 m? Is 600 m more than a kilometre or less than a
kilometre? (less) Will it take more than 15 minutes or less than 15 minutes
to walk 600 m? (less than 15 minutes) Can you walk from here to Nova
Scotia? (no) Why not? (it is too far) What unit would be best to measure
the distance from here to Nova Scotia? (kilometres) Point out to students
that if you choose a specific place where you live (e.g., the main entrance
to school) and a specific place in Nova Scotia (e.g., the entrance to a
particular lighthouse), you could measure the distance between them in
metres as well. ASK: Would this measurement in metres give you a better
picture of the distance between the two places than the measurement in
kilometres? (no)

Introduce the term “most appropriate.” Explain that the unit that gives
the best way to write a measurement is called the most appropriate unit.

It makes the number simple, without too many digits, but it gives the most
relevant information about the length measured.

Choosing the most appropriate unit of measurement. Display a variety
of objects (a book, a stapler, a coin, etc.) and ask students to tell you
which unit of measurement will best express the length of the object.

ASK: Is the length of a pencil case expressed best in centimetres or in
metres? (centimetres) Is the width of a window expressed best in metres or
centimetres? (metres)

Have students select five items in the classroom and guess which unit of
measurement will best express each item’s height, width, or length. Have
students measure their five objects. ASK: Which units of measurement did
you use? Do these units of measurement result in simple numbers? Would
other units of measurement offer simpler measurements? Ask students to
list in their notebooks five things that could be measured and are not in the
room. (e.g., a bicycle, a video game, a rocket ship) Ask students to arrange
the five things in order from shortest to longest. Then ask them to indicate
which unit of measurement is the most appropriate for each item.

Give students cards with the abbreviations cm, m, and km. Ask students to
hold up the card with the unit of measurement that will make the sentence
correct. Write on the board:
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Aratis about 15 long.

ASK: Which unit fits better in the sentence, m or cm? (cm) Students who
are struggling can place their fingers on number 15 on a ruler. ASK: Is a rat
the same length as the distance from 0 to your finger on the ruler? (yes)
SAY: This means centimetre is a good unit. You might need to repeat this
for part b) in the exercise below. Students who are struggling should place
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their fingers at 25. ASK: Is a blue whale, the largest animal on earth, about
as large as the distance from 0 on the ruler to your finger? (no) SAY: This
means centimetre is not the most appropriate unit.

Exercises: Which unit, centimetres or metres, makes sense in
the sentence?

a) A plastic cupis about8 tall.

O

Blue whales are an average of 25 long.

O

)
) A toothbrush is about 17 _ long.
d) Asoccernetisabout2  tall

e) Abatteryisabout5  long.
Answers: a) cm, b) m, ¢) cm, d) m, €) cm

Review a few benchmarks: a door is about 2 m tall, an average car is about
4 m long, a school bus is about 10 m long, a football field is about 100 m
long. Tell students that they can use these lengths to solve the exercises
below. Write on the board:

An adult skiis about2  long.

SAY: An adult ski is about as tall as a door, so it is about 2 m long. The unit
that fits best is metres.

Exercises
1. Which unit, m or km, makes sense in the sentence?
a) An adult basketball player is about 2 tall.

b) The distance between Toronto, ON, and Ottawa, ON, is
about 450 .

c) A canoe is between 4 and 5 long.

d) Great Bear Lake in the Northwest Territories is the largest lake
within Canada. The distance across the widest part of Great Bear
Lake is about 310 long.

e) A male African elephant may grow to be as tall as 4 .
Answers: a) m; b) km; ¢) m, m; d) km; e) m

2.  Which unit of measurement best expresses the measurement?
Choose cm, m, or km.
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a) length of a CD case

O

) width of an ice rink

distance between two movie theatres

O

o

)
) width of a tennis racquet
)

()

height of a polar bear
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Answers: a) cm, b) m, ¢) km, d) cm, e) m

Review changing measurements in metres and mixed measurements to
centimetres. Ask students how many centimetres are in one metre. Write
on the board:

100 centimetres in 1 metre
100cm=1m

Remind students that they can use a pattern to change measurements in
metres to centimetres. If 1 mis 100 cm, then 2 m is 200 cm, 3 m is 300 cm,
and so on. ASK: How many centimetres are in 5 m? (500)

Exercises: Change the measurement from metres to centimetres.
a) 4m b) 8m c) 9m Bonus: 10 m
Answers: a) 400 cm, b) 800 cm, ¢) 900 cm, Bonus: 1000 cm

Remind students that for a measurement in centimetres, such as
309 cm, the number of hundreds is the number of metres, because each
metre is 100 cm.

Remind students that sometimes they need to measure lengths or
distances in metres, and then measure the leftover length in centimetres.
The resulting measurement is called a mixed measurement. For example,
3 m 56 cm is a mixed measurement. Write on the board:

3m56cm
= cm + cm
cm

ASK: How many centimetres are in 3 m? (300) Fill in the first blank.
ASK: What is the leftover length in centimetres? (56 cm) Fill in the
second blank. ASK: What is the total length in centimetres? (356) Fill in
the last blank.

Repeat with 5 m 8 cm, asking students to tell you what to write in
each blank.

Exercises: Change the metres to centimetres. Then add the leftover
centimetres.

a) 4m47cm b) 7m20cm c) 9m5cm Bonus: 0 m 3 cm
Answers: a) 447 cm, b) 720 cm, c) 905 cm, Bonus: 3 cm

Comparing measurements. ASK: Which is longer, 235 m or 402 m?
(402 m) How do you know? (they are both in metres, and 402 is greater
than 235) What is longer, 5 cm or 3 m? (3 m) Have students explain the
answer. Encourage multiple explanations. (3 m = 300 cm, and 300 is
greater than 5; 5 cm is about the length of an eraser or a large paper clip,
3 m is longer than a bike, and a bike is much longer than a paper clip)
Emphasize that to compare measurements students need to change all
lengths to the same units.
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ASK: What is longer, 6 m 35 cm or 951 cm? (951 cm) Have students
explain the answer. (6 m 35 cm equals 635 cm, and 635 is less than 951)
Repeat with 4 m and 2 m 99 cm. (4 m is longer) Remind students that they
also learned that any three-digit number of metres, even 999 m, is still
shorter than 1 km.

Exercises: Which measurement is longer?

a) 3mor2m46cm b) 230cmor2m

c) 450cmor5m d) 456cmor5m64cm
Bonus: 567 m or 3 km

Answers: a) 3 m, b) 230 cm, c) 5 m, d) 5 m 64 cm, Bonus: 3 km

Ask students to order all the measurements in the last exercise from
longest to shortest. (3 km, 567 m, 5 m 64 cm, 5 m, 456 cm, 450 cm, 3 m,
2m 46 cm, 230 cm, 2 m)

ACTIVITY

Divide the class into three groups and assign one unit of measurement
(cm, m, or km) to each group. Give each group a sheet of chart paper,
and ask students to write the full name of their unit of measurement
and the abbreviation at the top of the page. Have students list as

many things as they can that could be measured with that unit of
measurement. Set a target quantity (maybe 20), and ask students to try
and list more than that quantity. Have each group share their ideas.

Extensions

1. An alligator is 4 m 57 cm long. A Komodo dragon is 2 m 86 cm long.
How many centimetres longer is the alligator?

Answer: 171 cm longer

2. AKking cobrais 526 cm long. A saltwater crocodile is exactly 5 m long.
Which animal is longer? How much longer?

Answer: The cobra is 26 cm longer.

3. Akiller whale is 9 m 67 cm long. A beluga whale is 608 cm long.
Which animal is longer? How much longer?

Answer: The killer whale is 359 cm longer.
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ME3-7 Measuring Around a Shape—Perimeter

Pages 109-111

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY
centimetre (cm)
distance

length

measure

metre (m)

perimeter
sequence

unit of measurement

Goals

Students will find the perimeter of polygons by counting units and by
adding side lengths.

PRIOR KNOWLEDGE REQUIRED

Can add one-digit numbers to two-digit numbers
Can name geometric shapes

Can count numbers in order

Understands the concept of measurement
Knows that length and distance are additive

MATERIALS

small picture or painting

craft sticks and sticky tack

triangular grid paper or BLM Triangular Grid Paper (p. E-44)

1 cm grid paper or BLM 1 cm Grid Paper (p. K-1)

cans and lengths of string or measuring tape (see Extension 1)
pattern blocks (see Extensions 2 and 3)

Mental math minute. Give students problems that require adding one-digit
numbers to one- and two-digit numbers, such as 35 + 8. Students can
count on to perform the addition and hop as they count, or use 10 to

add. Students that do not need to count up can just hop the number

of times equal to the number added. Have volunteers explain how they
found the answer.

Introduce distance around a shape and perimeter. Hold up a small
picture or painting. Explain that you want to frame the picture. To do this
you need to know the distance around the picture. Explain that by “distance
around” you mean the distance an ant would walk around the outside of
the picture. Trace the distance with a finger. Write “perimeter” on the board.
Explain to students that perimeter is the distance around the outside of a
shape. lllustrate the perimeters of some classroom items by running your
hand along the outside of a desk, the blackboard, or a blackboard eraser.

Finding perimeter by counting units. Display the figure below made from
craft sticks (you can affix craft sticks to the board using sticky tack). SAY: |
want to know the perimeter of this picture. This is the number of craft sticks
on the outside of the picture.

Run your finger around the outside the picture. Then point to different craft
sticks and have students signal thumbs up if the craft stick is on the outside
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of the figure, and thumbs down if it is not. Then have a volunteer remove
the sticks from the inside of the figure. Have students count the craft
sticks. (10)

Make the figure below with craft sticks:

SAY: | want to find the perimeter without taking away any craft sticks. Again,
point at different craft sticks and have students signal whether the stick is
on the outside of the figure. Then have students count the sticks on the
outside and signal the answer by raising the correct number of fingers. (7)
Have a volunteer count the sticks.

Display another figure made of craft sticks, such as the one below. Show
an incorrect way of counting by going around the figure more than once.
ASK: Is that correct? (no) Have students explain your mistake and find the
perimeter. (9 sticks) SAY: | would like to make sure | do not miss any sticks
and do not count anything twice. Explain that writing the number counted
beside each stick helps you to correctly count the sides. Demonstrate
doing so, as shown below.

2 3 4

9 8 7
Exercises: Find the perimeter.

a) b)

Answers: a) 6, b) 10

Students who are struggling might benefit from physically using craft sticks.
They can make the shape from craft sticks, remove the sticks from the
inside, and then count the remaining craft sticks. They can then repeat the
exercise without using craft sticks.

Finding perimeters of shapes by counting centimetres. Draw on
the board:
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1cm

Explain that each square in the picture represents a square thatis 1 cm
long and 1 cm tall.
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Have students count the sides of the squares that are on the outside of the
figure. Have a volunteer write the counting numbers beside the figure, as
in the example with craft sticks above. (8) Explain that the perimeter of this
figure is 8 cm.

NOTE: For the exercises below, students will need triangular grid
paper or BLM Triangular Grid Paper and regular grid paper or BLM
1 cm Grid Paper.

Exercises: Copy the shape to grid paper. The square or triangle has sides
1 cm long. Find the perimeter of the figure.

BE.v.v AR v.v N.v.vivivN
d) | | Bonus: |

Answers: a) 8 cm, b) 8 cm, ¢) 12 cm, d) 14 cm, Bonus: 16 cm
Adding sequences of nhumbers. Write on the board:
2+5 2+54+3+4+6+3

SAY: A list of numbers is sometimes called a sequence. Sometimes we
need to add a long sequence of numbers (point to the example on the
right), not just a pair (point to the example on the left). Pointing to the
example on the right, SAY: This sequence shows a lot of adding, so we’re
going to make it easier by first making 10s, if possible. ASK: Do you

see any pairs of numbers that add to 10? (4 + 6) Circle the numbers, as
shown below:

2+5+3++3:

ASK: Do you see three numbers that aren’t already circled that add to 10?
(2 + 5 + 3) Circle the numbers, as shown below:

SAY: We can add 10s and then add leftover numbers. ASK: What is 10 + 10?
(20) What is 20 + 3? (23) Write “23” in the blank. SAY: We write the final
answer in the blank line to the right of the equal sign. The sum on the left of
the equal sign (point to it) is equal to 23, which is on the right of the equal
sign (point to it).

Write on the board:
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a) 2+4+8=__ b) 3+7+5=__
c) 4+2+4=__ d 2+54+1=__
e) 3+6+3+4=__ fy 447+24+3=__
g 3+3+3+3=__ h) 5+41+9+5=__
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Ask volunteers to come to the board and answer the problems. (a) 14,
b) 15, c) 10, d) 8, e) 16, f) 16, g) 12, h) 20)

SAY: Sometimes there are no pairs that add to 10, so we have to use boxes
to keep track of adding. Write on the board:

2+5+2+4+7+1=

SAY: This sequence shows a lot of adding, but there are no pairs that add
to 10, so we’re going to break it down and do one step at a time. ASK: What
is 2 + 57 (7) Draw a box over the 5 and write “7” in it, as shown below:

7
2+5+2+4+7+1=

ASK: What is 7 + 27 (9) Draw a box over the second 2 and write “9” in it.
SAY: We use these boxes to keep track of the sums for the numbers we
have already added. ASK: What do we add to next? (9) What is 9 + 4? (13)
Draw a box over the 4 and write “13” in it. Continue until you have found the
final answer, as shown below:

71| 9 [[13][20
245+2+4+7+1=_21

Point to the 1 and SAY: We do not need to draw a box above the last
number because adding it gives us the final answer. We write the final
answer in the blank line to the right of the equal sign. The sum on the left of
the equal sign (point to it) is equal to 21, which is on the right of the equal
sign (point to it).

Write the following problems on the board and ask volunteers to do them:

a) 2+4+3= b) 3+5+3=

) 3+6+3+2= d 3+3+3+3=
(@) 6,9; ) 8,11;¢) 9, 12, 14; d) 6, 9, 12)

Exercises: Add.
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a) 2+3+5=__ b) 2+2+2=__

c) 3+2+2=__ d 24+3+4+3=__
e) 3+83+7+2=__ fy 3+3+83+2=__
g 4+24+2+2=_ hy 2+2+2+2=_

i) 2+3+2+3=
Bonus:3+7+3+4+1+3+54+2+6
Answers: a) 10, b) 6,¢) 7,d) 12, e) 15,f) 11, g) 10, h) 8, i) 10, Bonus: 34
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Adding side lengths to find the perimeter. Draw on the board:

SAY: Each square in this rectangle is 1 cm wide and 1 cm tall. | would like to
have a faster way to find the perimeter. Trace the top side of the rectangle.
ASK: How many centimetres have | travelled? (3 cm) Write “3 cm” above
the rectangle. Point out that this is the length of the side of the rectangle.
Continue with the other sides going around the rectangle.

Now start “walking” along the shape starting at the dot, and trace the top
and the right sides of the rectangle. ASK: How many centimetres have |
travelled? (5 cm) How can you find it from the side lengths? (add 3 cm
and 2 cm) Write “3 + 2” on the board. Continue along the bottom side.
ASK: How many more centimetres have | travelled now? (3 cm) How many
centimetres is that in total? (8 cm) Add “+ 3” to the addition. Repeat with
the last side and have a volunteer finish the addition sentence. (3 +2 + 3
+ 2 = 10 cm) Remind students to write the units in the answer.

Have another volunteer check that the perimeter found by adding is the
same as the perimeter found by counting the sides of squares on the
outside of the rectangle.

SAY: You can find the perimeter by adding the side lengths.
Exercises

1. Write the addition sentence for the perimeter. Find the perimeter.

a) 2cm b) 4 cm
1cm
2cm 2cm
3cm 3cm
2
2cm cem
1cm

Answers:a)2+2+2+2=8cm,b)1+4+3+1+2+3=14cm

2. An ant walks along the edge of the shape. It starts at the dot. How far
does it travel? Add the side lengths.

a) b) C) 4cm
3cm/ \3cm
A 5cm o 5 5
cm cm

3cm
5cm
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3cm
Answers: a) 9cm, b) 17 cm, ¢c) 17 cm

SAY: Now you have to find the side lengths yourselves. Each square
on the grid is 1 cm wide and 1 cm tall. To make sure you do not miss
any sides when adding, check off each side length as you write it in the
addition sentence.
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Do the first exercise below as a class, then have students work individually.

Exercises: Each square is 1 cm long. Find the length of each side. Write an
addition sentence for the perimeter.

a) b)
c) d)
Bonus

e) f)

Answers:a)5+2+1+1+4+1cm=14cm
b)24+54+1+3+1+2cm=14cm
c)3+4+1+1+2+3cm=14cm
d2+1+1+3+1+4cm=12cm
Bonus:e)4+3+1+2+2+2+1+3cm=18cm
)11+3+1+1+34+1+3+1cm=14cm

NOTE: Sentences may vary depending on where the student starts.

NOTE: You can draw more shapes for students who finish early. Students
tend to miss sides that are 1 cm in length when two such sides meet as
shown in bold on the picture below. When students miss one such side,
they get an odd number in the answer. The perimeter of a shape made of
squares is always an even number.

NOTE: Extension 1 is required to satisfy the expectations of the British
Columbia curriculum.
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Extensions

1. “Circumference” is the perimeter of a round object, such as a circle.
You can determine the circumference of a bottom of a can by outlining
it with a piece of string and then measuring the length of string with a
ruler. Alternatively, you can measure the circumference of the bottom of
a can with a measuring tape.

Give students several cans and have them measure the circumference
of the bottom of the cans.

2. Make a shape from pattern blocks. Find the perimeter. Use the length of
a pattern block square as a unit.

3. Give students 5 pattern block squares. Use the length of a pattern block
square as a unit.

a) Make a rectangle from these squares. Find the perimeter.
b) Make another shape from the same 5 squares. Find the perimeter.

c) Use 5 squares to make a shape with a perimeter that is smaller than
the perimeter of the rectangle in part a).

Answers: a) 12 units, b) shapes will vary; all shapes except for the
shape in part c) below will have a perimeter of 12 units, ¢) the shape
below has a perimeter of 10 units

4. a) Work on a centimetre grid. Draw a square that has a perimeter of
12 cm. What is the length of each side?

b) Work on a centimetre grid. Draw a rectangle that has a perimeter of
12 cm. What is the length of each side?

Answers: a) all sides are 3 cm long; b) 1 cm, 5¢cm, 1 cm, 5 cm OR
2cm,4cm,2cm,4cm

5. Marcel has a patio made of squares, as shown in the picture. He wants
to plant one bush on each side of each square along the perimeter of
the patio. He bought 15 bushes. When he places the bushes, Marcel
finds he does not have enough bushes. Where did he make a mistake?
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Answer: Marcel made a mistake in finding the perimeter. The perimeter
of the patio is 16 units.
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ME3-8 Exploring Perimeter

Pages 112-113

CURRICULUM
REQUIREMENT
AB: required
BC: required
MB: required
ON: required

VOCABULARY
about
centimetre (cm)
column
estimate

length

measure

metre (m)
pattern
perimeter

row

ruler

to the closest centimetre
unit of measurement

Goals

Students will estimate and measure the perimeter of regular and
irregular polygons.

Students will investigate patterns in perimeters of figures composed of
identical shapes and realize that perimeter is not additive.

Students will construct shapes with given perimeters.

PRIOR KNOWLEDGE REQUIRED

Subtracts two-digit numbers without regrouping mentally
Understands the concept of measuring

Estimates and measures lengths in centimetres and metres
Determines the perimeter of a shape

Extends a pattern of shapes

Extends and describes a number pattern

Identifies and draws a rectangle and a triangle

Knows that rectangles have equal opposite sides

MATERIALS

centimetre rulers

masking tape (optional)

metre sticks

1 cm grid paper or BLM 1 cm Grid Paper (p. K-1)
geoboard (optional, see Extension 3)

Mental math minute. Have students stand in a line. Give the first student
a problem that does not need regrouping, such as 97 — 12. Students in
line repeatedly subtract a number, in this case 12, with each student saying
one subtraction aloud. When a student says the subtraction that involves
regrouping, emphasize that this answer was a bonus. Example: Student 1
says “97 — 12 = 85.” Student 2 says “85 — 12 = 73.” Student 3 says

“73 — 12 = 61.” Student 4 says “61 — 12 = 49.” (Student 4’s answer is a
bonus because it involves regrouping.) Continue without regrouping until
Student 8 says “13 — 12 = 1,” then start a new chain.

Review perimeter. Draw on the board:

Remind students that perimeter is the measurement around the outside of a
shape. Have them find the perimeter by counting units. (8 units) ASK: What
other way did we use to find the perimeter of a shape? (add the lengths

of the sides) Point to each side and have students signal the answer by
raising the appropriate number of fingers. Record the length beside each
side. Have a volunteer write the addition sentence for the perimeter. (1 + 3
+ 1 + 3 = 8 units) and review ways to track the sum as you calculate the
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perimeter. You might remind students to keep track of the side length they
start adding first.

Exercises: Find the perimeter of the shape.

a 3m 3m b) 4m
im

3m

im

Bonus: All the long sides are 20 m long, all the short sides are 10 m long.

Answers: a) 15 m, b) 14 m, Bonus: 160 m

Estimating perimeter. Draw a triangle with all sides on a slant (see picture
below), and ask students to sketch a similar triangle in their notebooks.

— \,

SAY: | want to estimate the perimeter of this triangle. Let’s start by
estimating the length of each side. Review how you can estimate the length
of sides: for the triangle on the board you can use the fact that your hand
is about 10 cm wide and count by tens as you estimate; for the triangle

in the notebook you can use the width of your finger as a benchmark for

1 cm. Have three volunteers each estimate the length of a different side of
the triangle on the board and record the estimate beside the side. Have
students estimate the side lengths of the triangle in their notebooks.

SAY: We have estimated the length of the sides of the triangle. Now we
can estimate the perimeter. ASK: How do you get the perimeter from the
side lengths? (add the side lengths) Have a volunteer write the addition
sentence for the triangle on the board and record the answer as “Estimate:
Perimeter = cm” underneath it. Have students do the same for the
triangles in their notebooks. Then have students measure the sides of the
triangle with rulers to the closest centimetre and find the actual perimeter.
Discuss how close the estimates were to the actual measurements. Point
out that the error in the estimate might grow with addition: for example, if all
sides were 3 cm long, and | estimated them as 4 cm long each, the actual
perimeter is 9 cm but the estimated perimeter is 12 cm; the difference of

3 cm is quite a large error.
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If your classroom is not rectangular, choose a large rectangle such as a
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Estimating perimeter of a rectangle in metres. ASK: What can you use
to estimate in metres? (giant steps) SAY: | want to estimate the perimeter
of the classroom. Discuss ways to do it. (go around the perimeter of

the classroom in giant steps; estimate the length and the width of the
classroom, then find the perimeter) ASK: If we estimate the length of the
classroom (point to one of the walls showing the length) as 7 m and the
width of the classroom as 5 m (point to the wall showing the width), do we
need to measure all four walls, or are the two walls we estimated enough?
(the two walls are enough) Have a volunteer sketch a rectangle on the
board and label the length and the width as 7 m and 5 m, respectively.
Point to the side opposite the side marked as 7 m and ASK: How long is
this side? (7 m) How do you know? (the sides opposite each other in a
rectangle are the same length) Repeat with the remaining side, then have
students determine the estimate for the perimeter.

Have students perform the estimates, first by going around the classroom
in giant steps and next by estimating the length and width, then calculating.
Have students use metre sticks to measure the classroom, or refer to

the measurements from Activity 2 of Lesson MES3-3, and calculate the
actual perimeter. Discuss again if the estimates were close to the actual
measurements.

Perimeter is not additive. Draw on the board:

SAY: This rectangle is made of 3 squares. ASK: Squares have four

sides, so why is the perimeter only 8 units and not 4 + 4 + 4 = 12 units?
PROMPT: Outside edges form the perimeter. ASK: How many outside
edges do the squares on the ends have? (3 each) How many outside edges
does the square in the middle have? (2) SAY: The inside edges—sides that
touch—are not included in the perimeter.

CONNECTION @@ b | Display the following pattern on the board:

Patterns and Algebra

As a class, find the perimeter of each shape in the pattern and write the
perimeter underneath the shape. (6, 8, 10, 12 units) Examine the quantities
and then ask students how the perimeters change with the addition of each
square. (the perimeter grows by 2) Discuss why the perimeter only changes
by 2, even though each added square has 4 sides. To prompt students,
reiterate that perimeter is the measurement around the outside of a figure
or shape only. ASK: How many edges are added on the outside? (3) How
many edges that were on the outside become inside edges? (1) SAY: We
add 3 and subtract 1. ASK: How many edges did we add in total? (2)
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Have a volunteer sketch the next shape in the pattern (see below) and have
students predict the perimeter. (14 units) Check the prediction.

Exercises: What will be the perimeter of the next two shapes of the pattern?
Try to answer without sketching the shapes. Then sketch the shapes and
check your answer.

Answers

Perimeter: 16 units Perimeter: 18 units

Adding squares in different places produces different perimeters.
SAY: When we added squares to the figures in the pattern, we always
added them in the same spot, at the bottom-right end. ASK: What if we try
to add squares at different places? Draw on the board:

Remind students that the perimeter of this shape is 8 units. Ask different
volunteers to add a square to all possible positions around the shape. Have
students find the perimeter of each shape. (see answers below)

A. B. C. D. E. F. G.

Shape |7 ] [ |
| ' OO ] |

Perimeter| 10 10 10 10 10 10 8

SAY: Some of the figures we made are the same shape, just turned or
flipped. Ask students to try to identify the shapes that are the same size and
shape. (A and F, B and E, C and D) ASK: Do these shapes have the same
perimeter? (yes) Discuss how the perimeters of the new shapes are different
from the perimeter of the initial shape. ASK: Where do you need to add a
square to the old shape so that the perimeter does not change? (in the inner
corner, getting shape G)
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Sketching squares and rectangles with given perimeters. Remind
students that squares are rectangles with four equal sides. Draw three
squares, one with sides 1 unit long, another with sides 2 units long, and
the third with sides 3 units long. Have students find the perimeters. (4 units,
8 units, 12 units) Ask students by what number the pattern grows, or, in
other words, what the gap in the number pattern is. (4) Ask students to
extend the number pattern and extend the shape pattern to check the
prediction.Draw a column of three squares and ask students to find the
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perimeter of the rectangle. (8 units) Ask them to add a column of squares
and to find the perimeter of the new rectangle. (10 units) ASK: How much
did the perimeter grow by? (2 units) Repeat with another column. Have
students add a row and determine the new perimeter, as shown below:

Perimeter: 8 10 12 14

SAY: We started with a column of three squares, and added columns or
rows three times. | want to start with the same column of three squares.
This time | want to add rows and columns in a different order. Let’s see how
it changes the perimeter. Draw the rectangles below, and have students find
the perimeters.

Perimeter: 8 10 12 14

ASK: What do you notice about the pattern of perimeters in these two
shape patterns? (it is the same) Provide grid paper or BLM 1 cm Grid
Paper, and have students make their own pattern of four rectangles,
starting with the same column of three squares and adding a row or

a column each time. Have them find the perimeters. Discuss the last
shape in the patterns. What is the perimeter? (14 units) Is the shape the
same in all patterns? (no) Explain that to make a rectangle with a given
perimeter, students can start with any rectangle made of grid squares with
a perimeter smaller than the perimeter they need and add rows or columns
until they get the desired perimeter. During this exercise, students will have
likely produced all possible rectangles with perimeter 14. The possible
rectangles are 1 by 6, 2 by 5, and 3 by 4 squares, or quarter-turns of these.
Have volunteers show all the variations. Students might also notice a
pattern: the length and the width of all the rectangles add to 7, the double
of which is the desired perimeter.

Exercises: Draw three different rectangles with perimeter of 16 units.

Bonus: Draw a fourth rectangle with the same perimeter. Remember, a
square is a special kind of rectangle.
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Answers: There are 4 possible rectangles: 1 by 7 units, 2 by 6 units, 3 by
5 units, and 4 by 4 units.
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Extensions

1. Add a square to the shape so the perimeter changes as described.

a) goesupby?2 b) remains the same c¢) goes down by 2

Answers: a) add the square any place except the locations shown in b)
and c) below:

b) , ©)

2. Iva arranges 8 square pieces of fabric to make a rectangular quilt.
a) How many different rectangles can she create?

b) Iva plans to sew a border of trim around the quilt. Which
arrangements will use the least amount of trim? Explain
how you know.

Answers
a) There are two possible arrangements: 1 by 8 and 2 by 4.
b) The perimeters of the arrangements in part a) are, respectively,
18 units and 12 units. The 2 by 4 arrangement requires the least trim.

NOTE: Students can use grid paper, BLM 1 cm Grid Paper, or a geoboard
to do Extension 3.

3. Try to draw a rectangle with sides that measure a whole number of
units and have a perimeter of 7 units. Repeat with a perimeter that is a
different odd number of units. Explain your findings.

Answer: Both are impossible. A rectangle that has whole numbers as
side lengths will have a perimeter that is an even number. The opposite
sides are the same length, and adding two numbers that are the same
is doubling the number. A double is always even, so the perimeter is
always an even number.
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NAME DATE

Triangular Grid Paper
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NAME DATE

| cm Grid Paper
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