
Well-structured spiral development year by year

2 1 8 C H A P T E R  1 1 : M E A S U R E S GM2-1: Create and use appropriate units and devices to measure 
length, area, volume and capacity, weight (mass), ... 

Area and volume

Area

The amount of space covered by a shape  
is called its area.

Example The area (amount of space covered)  
of the pink towel is greater than the  
area of the blue towel.

Practical

Measuring area 

1  Jess’s class was asked to find the area  
of this blue square.

a  Try to find the area of the blue square using Anika’s,  
Tane’s and Charlie’s ways. 

b  Which way do you think is best for finding the amount  
of space covered by the square? Why?
Explain why the other ways do not work well.

2    Use your small paper  
squares to find the  
area of this shape.

I am going to use a ruler.

Anika

I am going to use 
small paper squares.

Charlie

I am going to 
use counters.

Tane

• counters
• grid paper
• a ruler
• paper squares
• a copy of  

the shape

2 1 9C H A P T E R  1 1 : M E A S U R E S

1 Jess drew these shapes on the sand.
Which has the bigger area, A or B?

Activity 6

2 a   How many purple squares will fit  
on the pink square?

b   How many blue circles will fit on  
the pink square?

c   Do you think it is better to find the 
area of the pink square using the 
purple square or the blue circle? 
Why?

a b
A B

A B

A

B

A

B
c d

Area must be measured with a unit that has an area.  
The area units must all join together with no gaps.

Visualise, 
estimate, 

and measure 
the area of 
2-D shapes 

covered with 
squares of 

identical size
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Well-structured spiral development year by year

C H A P T E R  1 2  :  P E R I M E T E R , 
A R E A  A N D  VO L U M E

 Create and use appropriate units and devices to measure length, area, volume ...

Practicals

1 Square my area

   1 Estimate how many  will  
be needed to cover each of these shapes. 

Area  

The amount of  by a shape is called its .

The units used to measure area must  
all be the same size  join together  
with no gaps and no overlapping.

This is a square centimetre.
It can be used to measure area.

• Squares are good units to 
measure area. Why?

• Why do you think the blue square 
is called a square centimetre?

2  Use the 1 cm squares to check 
your estimate and work out the 
area of each shape. 
How close was your estimate? 

a b c

d

1 cm

1 cm

q

a

• 1 cm squared 
paper cut  
into individual 
squares

• a copy of  
the shapes

f

e

C H A P T E R  1 2  :  P E R I M E T E R , 
A R E A  A N D  VO L U M E

3  Compare your answers to questions 1 and 2 with others in your group. 
Did everyone get the same answers?

4  Which shapes had areas that were easy to work out? Why?

5  Put the areas of the shapes in order from .

1 a In pairs, make some square metres 
  using newspaper.

b   how many newspaper squares or square metres  
are needed to cover these:

  

c  Find the area of each shape using the  
square metres you made in part a. 
Try to find a way to do this   
having to cover the whole area with 
square metres.

2 Compare your answers with others. 
Did everyone get the same answer?

3 Which area was easier to work out? Why?

– a rectangular area at your school 

– an area at your school that is not a rectangle

1 a

• newspaper 
1 m

1 m

2 1 8 C H A P T E R  1 2  :  P E R I M E T E R , 
A R E A  A N D  VO L U M E

GM2-1: Create and use appropriate units and devices to measure length, area, volume ...

1 Niko wanted to measure the area of his tablet.

a Which of these would work best for finding the area?
  A      B     C     D

b Why would the others in part a not work well?

2  How many square metres would be needed to fix the holes in these walls?
Each square is 1 square metre.
a         b           c        d

e          
f

                g

Activity 2

Jess put her square metres over the gate  
to the bird sanctuary to find its area.   
What is the area of the gate?

Answer  
There are 3 rows of 5 squares. 
3 × 5 = 15 
The area of the gate is 15 square metres.

Example

s.

B

2 1 9C H A P T E R  1 2  :  P E R I M E T E R , 
A R E A  A N D  VO L U M E

1 a  How many of the red tiles are needed to cover each of these shapes?

b  How many of the blue tiles (C) are needed  
to cover shapes A and B?

c  How much larger is the blue tile than the red tile?

d Choose from the box, to fill the gaps.

   as many red tiles as blue tiles are 

needed to cover the same area because the 

red tile is  as large as the blue tile.

2 Draw shapes with these areas on 1 centimetre-squared paper.

a 10 square centimetres   b 12 square centimetres

c 17 square centimetres    d 23 square centimetres

3 a Which of these shapes has an area of 6 square units?

  A        B     C      D

b  Can different shapes have the same area? 
How do you know?

• copies of the tiles 
and shapes

• 1 cm-squared 
paper

2

A

B

C

twice

half
four times

a quarter

Area using 
squares 
or half 

squares
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Area using 
squares 
or half 

squares
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2 1 4 C H A P T E R  1 2  :  P E R I M E T E R ,  A R E A  A N D  VO L U M E Find the areas of rectangles and volumes of cuboids by applying multiplication.

1   Animal Trust drew a plan, on 1 cm2 squared paper, for the new African Safari area.  

     a  Each square on this paper covers 1 cm2. 
Explain why the unit is cm2 and not just cm.

     b  If 1 cm on the paper = 10 m in real life, what is the real life area of  
one square on the paper?

Area – squares and rectangles

Activity 3

• 1 cm squared paper

2 a  Explain, using an example, how you could use multiplication to find  
the number of squares to calculate an area?

b  What is the area, in cm2, of each enclosure?

c  What is the area of each enclosure in real life?

d  What is the real life total area of the elephant and the big cat enclosures?

e  The keeper checked the perimeter of the safari area by walking  
around the outside of it (including the gate). 
How far did he walk?

f  Challenge
The Trust decided some enclosures were too small. 
Redesign the safari area so that the rhinos, giraffes and leopards have more space.  
The total area must remain the same.

es?

You could use a 
rubber band and a 
geoboard to help.

f
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3 a

  Check if Jess’s thinking is correct by drawing five different rectangles 
with an area of 24 cm2 on 1 cm2 paper.

b Say and then write the rule for finding the area of a rectangle.

c How would Jess find the area of a square? Explain.

4  Animal Trust wanted to put some gardens along the paths at the zoo. 
Find the areas of these gardens using multiplication.

5       a  The Trust wanted to make a rectangular garden that was 36 m2. 
On squared paper, draw all the possible ways they 
could do this if each side is a whole number of metres.

        b  The garden was to have a concrete border. 
The border costs 100 per metre. 
Find the perimeter of each of the gardens you drew in part a. 
Which garden border would cost the least? 
What would the cost be?

c  The Trust decided to make another rectangular garden that was 48 m2.
They wanted the same concrete border on this garden. 
Draw the garden with the least expensive border.

12 m

5 m

a

b

16 m

2 m

e

6 m

9 m

d

5 m

square
c

4 m

6 m

8 cm

3 cm

I can find the area of this 
rectangle by multiplying 8 × 3 
(length × width) to get 24 cm2.
If I drew 1 cm2 squares over it 

that’s how many squares  
there would be.

a

     

2 1 6 C H A P T E R  1 2  :  P E R I M E T E R ,  A R E A  A N D  VO L U M E Find the areas of rectangles and volumes of cuboids by applying multiplication.

Perimeter and area

Adding squares
   This rectangle has a perimeter of 18 m. 
   It has an area of 18 m2.

   a  Which of these shapes has the same number for the perimeter and area?

b  Try to draw another shape that has the same number for its perimeter and area.

c

           Investigate to see if Kahu is correct.

Investigation

A B

Practical

• squared 
paper

Making cages
1  Animal Trust hire cage sides, all 1 m long, that can be joined together to make cages.

   a  A sick rhino needs a cage with a 60 m2  floor. 
Draw all the different rectangular cages they could make. 
Which one do you think is the most suitable? Say why.

   b  It costs 5 to hire each cage side. 
Which of the cages you drew in part a is the cheapest?

   c  How much would it cost to make the cage you chose for the rhino?

2  A lion got sick and Animal Trust only had 30 cage sides. 
Draw the largest area that can be made with 30 cage sides.

3  This table shows the sizes of the rectangular cages  
in the animal hospital.  
Draw shapes with these areas and perimeters.

a Is there only one way of drawing each one?

b What are the lengths of the sides of each shape you drew?

Perimeter (m) Area (m2)

4 1

6 2

8 4

10 4

10 6

12 8

12 9

   

I think that if I add two squares to any shape that 
has the same number for its perimeter and area, 
the new shape will also have the same number 

for its perimeter and area.
Kahu

C

• squared 
paper

d thhheee aaareeas of rectangles and volumes of cuboids by applying multiplication.

toooooo o ssss llllmallmall.
s, gggggiirrraaffes and leopards have more space.  

rubbrubber ber bandand andand aa 
bgeobgeobgeob doardoardoard tototo h lhelphelphelp.

What would the c

c TheThe TrusTrust det decidecided tod to makmake ane anotheother rer rectanctangguguuuulgg
They wanted the same concrete border oooonnnn t
Draw the garden with the least expensiveee bbbbbbo
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Area by counting squares
The area is the amount of space the shape covers.
Area is two-dimensional. 
It has length and width but no height.
The area of a shape can be measured using squares.

The units for measuring area are km2, m2, cm2, mm2.

1 km

1 km1 km2

1 m

1 m1 m2

1 mm

1 mm1 mm2

1 cm

1 cm1 cm2

What is the area, in m2, of the meerkat enclosure?

  The blue shaded area is an array of 9 lots of 10 rows.
9 × 10 = 90 squares of 1 m2.
There are about 16 pink whole squares.
The rest of the squares can be grouped to make about 5 whole squares ( ).

  90 + 16 + 5 = 111 squares
  In total the area is about 111 m2.

Example

1 m2

Discussion 

• What is the most efficient way to find the area 
of Spider Monkey Island?

• Think about using multiplication to help as well 
as counting squares.

• Think about the best way to combine part 
squares to make whole squares.

Meerkats

A square 1 cm by 1 cm 
has an area of  

1 square cm or 1 cm2.

Meerkats

Spider Monkey Islandonkey IslS de Mon e s dSpider Monkey Islandonkey Isl
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ost be?
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rrdddddeeerr.
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Draw shapes with these areas and perimeters.

aaa tI tIs tIs tIs tIs thhherehereherehere llonlonlonlonly ony ony ony one wae wae wae wa ffy ofy ofy ofy of dddradradradra iwingwingwingwing eaceaceaceach onnh onh onh onh oh o eee

b What are the lengths of the sides of eaccchhhh s

co

a
th
or

2 1 8 C H A P T E R  1 2  :  P E R I M E T E R ,  A R E A  A N D  VO L U M E Find the areas of rectangles and volumes of cuboids by applying multiplication.

1 Find the areas of these animal enclosures using multiplication and counting squares.

Activity 4

WOLVES

KIWI HOUSE
REPTILES

RED PANDAS MONKEYS

GIRAFFES

c

e

a b

d

f

1 m2

hhheee aaareeas of rectangles and volumes of cuboids by applying multiplication.

???

haaaapeee you drew?

10101010 6666

12 88

12 9

d t

.

e?e?e?

shs
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2  Chloe made this design for the front 
of her art folder.

a About what area of the design is

  i yellow?

  ii sky blue?

b  About what fraction of the  
whole design is white?

c  Create a design of your own  
on squared grid paper. 

   Make up some questions  
about the area and perimeter  
of your design and swap them 
with your partner.

Let’s share the hall
This shows the plan of a new school hall. 
Two classes, Mrs Yellow’s class and Mr Grey’s class have to share it equally for fitness.

a What is the total area of the hall?

b What area will each class have?

c  Use your copy of the hall to design the space so that each class has exactly half of it.

d  Share your designs with your group. 
Decide who has the best design by listing the pros and cons of each design.

Practical

1 m2

ss.

1 cm2

Area applying 
multiplication 

introduction to 
the use of 

the formula
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P E R I M E T E R  A N D  A R E A 2 1 12 1 1

6 Challenge 
Max wrote this formula for the area of a rectangle.

a Is he correct?

b What do the � and w stand for?

c Write a formula for the area of a square.

d  Write a formula for the area of a parallelogram. 
State clearly what your symbols stand for and  
draw a diagram to illustrate.

Area of rectangle = � × w
�

w

A

4 Find the area of these parallelograms by cutting and making each into a rectangle first.

5 Write a rule for finding the area of a parallelogram. 
Explain your rule.

a

b

c

d

1 cm

1 
cm

P E R I M E T E R  A N D  A R E A 2 0 7

The area of a shape is how much space it covers.
This square has sides of 1 cm.

The area of the square is 1 square centimetre or 1 cm2.

The common units for area are
square millimetres (mm2) , 
square centimetres (cm2), 
square metres (m2),
square kilometres (km2) and 
hectares (ha).

A hectare is the area of a square of sides 100 m (10 000 m2).  
Land area is often measured in hectares.

Area

1 Make a 1 cm2 square (each side 1 cm) using paper.

2 Make a 1 m2 square by sticking pieces of newspaper together. 
Use a metre measuring tape to help if you have one. 

3 Measure the approximate area of the following using your squares.

i school corridor  ii the cover of this book

iii the classroom   iv three other areas that you choose yourself

4  Decide what is the best way to do this before you start and how  
you can measure areas that are not square or rectangular.

How accurate do you want your area to be and why?

Write down the object and the area in a table like this one.
Think about the best way to write the area.

Object Area

2 0 7

• What is the area of a square 
with sides of 1 m?

• What about sides of 1 mm?
• What about sides of 1 km?

Discussion

Practical
THINK

S
HARE

• metre measuring 
tape

• newspaper
• sticky tape

aper.

Think about how to 
make sure you get an 
exact 1 cm2 square.

Use side or edge lengths to find perimeters and areas of rectangles, parallelograms,...P E R I M E T E R  A N D  A R E A2 0 8

Calculate the area of this shape by counting squares 
and half squares.

There are 12 squares and 8 half squares. 
8 half squares make 4 squares.
12 + 4 = 16
Area = 16 cm2 1 cm

1 
cm

Always put the units with your answer.
Each square has a side 1 cm  

so each square has an area 1 cm2.

answer.
cm  
1 cm2.

Example

1 What unit would be used to measure the areas of these?
Choose from the box.

a Stewart Island   b a desk   c the floor area of a house   d a stamp

e a bathroom tile  f the floor of a classroom   g a city   h a farm

i the head of a drawing pin

2   Choose a number and a unit from the box that could  
be the area of the following.

a a page of a book b a soccer field

c a bedroom wall  d a postage stamp

e a deer farm   f Northland region

1 a Who is correct? Explain how you know.

b Measure the perimeter of shapes A, B and C. 
  Write your answers in centimetres.

c Which shape has the greatest perimeter?

Activity 4

Activity 5

THINK

S
HARE

Area by counting squares

They all have the 
same area.

Rere

Shape C is the 
largest shape.

Connor
Shape B has the 

largest area.
S

Zoe

A B

C

P E R I M E T E R  A N D  A R E A 2 0 9

2 Find the area of these shapes by counting squares.

3 a Describe a way you could estimate the areas of these lakes.

b Estimate the area of these. 

  i Lake Fair  ii Lake Foul

4 Challenge 
a About what area of this 2-D pattern is  

  covered by 
  i red  ii green  iii orange

b  What area of each colour would you need  
to make a frieze pattern around the wall  
of your classroom? 

  Design the frieze yourself first.

Lake Foul

a cb

d e

1 cm

1 
cm

1 km

1 
km

Lake Fair

1 km

1 
km

Use side or edge lengths to find perimeters and areas of rectangles, parallelograms,...P E R I M E T E R  A N D  A R E A2 1 0

1   Find the area of these rectangles by  
first counting squares.

Draw some more rectangles on cm squared paper.
Fill in the table on your copy for the length, width and area of the rectangles.

  
  
  

  Write a rule for finding the area of a rectangle from the width and length.
Compare your rule with some other people’s rules.

2 Draw some squares on cm squared paper.
Make a table with columns “length of sides” and “area”.
Write a rule for finding the area of a square.

  

3 Trang wanted to find the area of this parallelogram.

a What could he do to make the parallelogram into a rectangle?

b Draw Trang’s parallelogram on a piece of paper and cut it out.
   Cut off a piece of the parallelogram and move it to make a rectangle. 

c What is the area of the rectangle you have made?

d  What is the area of the parallelogram you started with?

Area of rectangles, squares and parallelograms

D

• cm squared 
paper

• scissors
• sticky tape 1 cm

1 
cm

1 cm

1 
cm

6 cm

4 cm

Practical
THINK

S
HARE

• Talk about what you find 
out with another pair.

fi d

Discussion

• Which lengths on the parallelogram 
can you use to find the area of it?  
Explain why.

Discussion

Length in cm Width in cm Area in cm2

Use side or edge lengths to find perimeters and areas of rectangles, parallelograms,...P E R I M E T E R  A N D  A R E A2 1 2

The area of a rectangle = length × width (� × w)

The area of a square = length of side × length of side (� × � or �2)

The area of a parallelogram = length × height (� × h)
Note: h is the vertical height not the length of the sloping side.

�

w

�

�

Example 1 What is the area of this rectangular paving stone?

    Area = length × width
     = 13 cm × 8 cm
     = 104 cm2

Example 2 What is the area of this lawn?

   Area = length × height
     = 5 m × 3 m
     = 15 m2

5 m

4 m
3 m

Example

�

h

�

hor

I used place value partitioning.

13 × 8 = (10 × 8) + (3 × 8)
= 80 + 24
= 104

NUMERACY STRATEGY

Remember to put 
the units for area 
with the answer.

13 cm

8 cm

m Use the vertical 
height rather than 
the sloping side.

P E R I M E T E R  A N D  A R E A 2 1 3

1 Find the areas of these.

a           b           c

d           e       f
15 m

9 
m

9 mm
square

16 cm
square

11 m

9 
m

8 m

Activity 6

20 cm

12
 c

m

2 Whina made this picture for her niece.             
She wanted to cover it with coloured glass rectangles. 

a Which of these could she choose?
  Explain why. 
  Is there more than one answer? 

A B C D

      

b Work out the area of the picture.
  Show how you did this.

3 A rugby field is 70 m by 100 m.
A basketball court is 28 m by 15 m.

a What is the area of the rugby field?

b What is the area of the basketball court?

c What is the difference in the areas? 

12
 c

m

20 cm

3 cm

3 
cm

4 
cm

4 cm 5 cm

3 
cm

4 cm

7 
cm

P E R I M E T E

?

5 
km

40 km

30 km

Use side or edge lengths to find perimeters and areas of rectangles, parallelograms,...P E R I M E T E R  A N D  A R E A2 1 4

4 This shows Renee’s house and garden. 

Find the area of these.

a the house    b the barbecue area   c garage   d the rose garden

e the whole section  f the driveway    g the lawn

5  In this picture, the side of the roof is drawn  
as a parallelogram.

a What is the area of this parallelogram?

b What shape would the real roof be?

6 Challenge
Kauri Animal Shelter has these new runs for some of the animals.

a Find the area of each run.

b They have 24 cats. Each cat needs 5 m².  
  They have 18 dogs. Each dog needs 6 m².  
  They have 28 rabbits. Each rabbit needs 4 m².

  Which run would you choose for the

i the cats ii the dogs   iii the rabbits

  Explain why.

18 m

7.5 m

Barbecue 
area

House

Driveway
40 m by 7 m

Garage
7 m by 6 m

Rose garden

21 m

19 m

16 m

11
 m

11 m

6 
m4 

m

60 m

25
 m

9 m

12 m

Run A 16 m

7 m

Run C15 m

8 m

Run B

P E R I M E T E R  A N D  A R E A 2 1 5

Area of shapes made from rectangles and squares

6 cm

14 cm

4 cm 2 cm

4 
cm

• Discuss how 
you could find 
the areas of 
the purple and 
green shapes.

Discussion 20 cm

9 
cm3 cm

5 cm

Find the area 
of this shape. 

12
 c

m

14 cm

5 
cm

8 cm

Example

A

B

12
 c

m

14 cm

5 
cm

8 cm

unknown side

Length of unknown side = 14 – 8 = 6 cm

Area A = 12 × 6
   = 72 cm2

Area B = 8 × 5
   = 40 cm2

Total area = A + B 
    = 72 + 40
    = 112 cm2

To find the area, the shape must be broken into two rectangles.
The length of the unknown side must be found.

side = 14 – 8 = 6 cm

NUMERACY STRATEGY

    12 × 6 = (10 × 6) + (2 × 6) 
= 60 + 12
= 72

72 + 40 = 70 + 40 + 2 
  = 110 + 2 
  = 112

Use side or edge lengths to find perimeters and areas of rectangles, parallelograms,...P E R I M E T E R  A N D  A R E A2 1 6

1 Find the areas of these coloured shapes.

a         b         c

d       e         f

2 Find the perimeters of all of the shapes in question 1. 

3 In these rectangular school courtyards, shade areas have been built.
Find the areas of the unshaded courtyards. 

a        b          c

4 A park has a 5 m wide path going through the middle.
Find the area of grass.    

5 Challenge 
  Draw a rectangular shape with a  

rectangular shape cut out of it.
Choose dimensions for your shapes so that the area left is exactly 12 cm2.
What problem solving strategy did you use?  

5 m

2 m

5 
m

3 m

3 m

2 m

9 
m

m

8 mm

6 mm

5 mm

2 mm
4 mm

16 cm

28 cm

12 cm

10
 c

m

30
 c

m

12
0 

m
m

60 mm

4 cm

11 cm

400 cm

100 cm
3 m100 cm

5 m2 
m

8 m

6 m

4 
m

5 m

Activity 7

You will need to find 
the area of a 
parallelogram.

24 m

16
 m

12 m4 
m

Shade
Shade

15 m

6 
m3 
m

4 m
25 m

12 m

8 m

13 m

Shade

100 m

80 m

5 m

Using formulae 
to find areas 

including 
surface area 

and 
quadrilaterals, 
triangles and 

composite 
shapes

YEAR7


