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1A Units of length

T: We're going to measure the lengths of the sides of some shapes.

Firstly we need to decide what units to use - what length-units do
you know? (metre, centimetre, kilometre, inch, etc.)

T: Let's look at some of these. Can anyone tell us how we change
each of these units into the others?

  e.g. 1 m = 100 cm
1 cm = 10 mm
1 m = 1000 mm

1 km = 1000 m
T: Write these in your Ex.Bs.

1B Mental work
T: Now try to answer these questions.  You can use the information

on the BB or in your Ex.Bs.
T: How many cm is 3 m?
P: 3 m =  300 cm
and so on, e.g.

23 m = 2300 cm
30 mm = 3 cm

600 mm = 60 cm
4000 mm = 4 m

1 m 25 cm = 125 cm
3 m 4 cm = 304 cm

2 cm = 0.02 m
47 mm = 4.7 cm
3.2 m = 320 cm

68 mm = 0.068 m

10 mins

2 Individual work with units

OS 9.3

T: Now try these on your own.

18 mins

3 Bugs Bunny has a triangular carrot garden.  He needs to put a
fence around it to keep out Taz, who steals his carrots.  What
length of fence does he have to buy if the sides of his garden
are 10 000 mm, 800 cm and 6 m ?

T: Who would like to draw Bugs Bunny's garden on the BB?
(P draws on BB)

Which is the longest side? (10 000 mm =  10 m)

How can we work it out? (Sides 10 m, 8 m and 6 m)

How can we help Bugs Bunny work out the length of fence he needs?

T: What word describes the total length we have calculated?

(The perimeter of a triangle)

UNIT 9   Lesson Plan 1

Whole class activity.
Ps volunteer, T points, P answers.
Praising.

Praising.
T write on BB, Ps in Ex.Bs.

Areas and
Perimeters Perimeters 1

Mental work.

Ps volunteer, T points, P answers.
Agreement.  Praising.

T can ask Ps to write answers to
these questions in Ex.Bs and
then P who gives the answer can
explain it to the others, stating
the law for converting the units
(dividing or multiplying by
powers of 10).  Agreement.
Praising.

Individual work, monitored,
helped.
Tasks appear on OHP.  Ps work
in Ex.Bs.
Checking at OHP; P writes on
OS, explaining if necessary.
Agreement, feedback.  Praising.
Self-correction.

Whole class activity.
Task appears on OHP, T asks a P
to read it out, and then asks
questions.

T calls a P to BB to do the
conversions and addition.
Agreement.  Praising.

(continued)
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UNIT 9   Lesson Plan 1
Areas and
Perimeters Perimeters 1

3 T: If the shape was a square, a pentagon, a hexagon or any polygon,
how would we calculate its perimeter?

(We would add all the sides)

T: Well done.  Now write this in your Ex.Bs: (dictates)

  "The perimeter of a polygon is the total length of its sides."

26 mins

4 Practical work with perimeters

T: Can you find the perimeter of the cover of your Practice Book?
What do you need to do first?

(Measure the lengths of the sides)

T: Right, so use your ruler to do this and then calculate the perimeter.

T: How many sides are there? (Four!)

T: How many did you measure? (Only two)

T: Why only two? (Because this is a rectangle, and a rectangle
has two pairs of sides with equal length)

T: So how have you calculated the perimeter?
Who used this method?  Who used another method?
Which is the correct way to do it?

P
1
: P = × + ×2 21 2 29 7.

P = +42 59 4.

P = 101 4.  cm

P
2
: P = +( ) ×21 29 7 2.

P = ×50 7 2.

P = 101 4.  cm

T: Let's call the different sides of a rectangle a and b.  Can you give
a formula for its perimeter?

P
1
: P a b= × + ×2 2

P
2
: P a b= +( ) × 2

T: Write both formulae in your Ex.Bs.

33 mins

5 Further practical work

T: Look at rectangle 1c on page 128 of your PB, and then at 1c on
page 126.  Measure the sides as quickly and accurately as you can.

P
1
 (at BB): a = 6 cm

b = 5 cm

P =  a b+( ) × 2

P = +( ) ×6 5 2

P =  22 cm

T: And what about the other rectangle?  What were the lengths of the
two different sides? (There were no different sides!

It was a square!)

(continued)

(continued)
Praising.

Individual work.  T walks among
Ps, monitoring and helping.
After a few minutes T asks Ps to
say what they have done: Ps
volunteer, T points, P answers.
Agreement.  Praising.

Discussion follows about the
lengths and possible differences.

Ps may suggest the
P = × + ×2 21 2 29 7.  method,
T asks for other methods.

T calls two Ps to BB and they
show two different methods of
calculating the perimeter.
Discussion, agreement, self-
correction.  Praising.

Praising.

T writes on BB, Ps in Ex.Bs.

Individual work, monitored,
helped.
Checking: P explains at BB (T
helps with ordering data)
Agreement,  feedback, self-
correction.  Praising.

Volunteering, answering.



Mathematics Enhancement Programme

Y7

© CIMT, University of Exeter

Activity Notes

UNIT 9   Lesson Plan 1
Areas and
Perimeters Perimeters 1

5 T: So how many sides have you measured? (One)
T: Who can give us a formula for this?

(If the side of the square is 'a', then the
 formula for its perimeter is  P a= × 4 )

T: Now work out the perimeter of the square.  Write it accurately.

P
2
 (at BB): a = 7 cm

P a= × 4

P = ×7 4 cm

P = 28 cm

40 mins

6 Recap: formulae for perimeter of rectangle
T: OK - what topic have we dealt with today?

P: The perimeters of shapes.

T: What do we mean by the 'perimeter' of a polygon?

P: The total length of its sides.

T: What special formulae have you dealt with today?

P: The perimeter of a rectangle isP a b= +( ) × 2

or P a b= × + ×2 2

T: Right.  I have a rectangle with sides of 20 cm and 10 cm.  What is
 its perimeter?

P: 60 cm

T: Well done.  I have another rectangle with sides of 5 cm and 50 mm

P: It's a square.

T: What do we have to do first here?

P: The data must all be in the same units.

T: How do we calculate the perimeter of a square?

P: P a= × 4

T: So the perimeter of my second rectangle?

P: Square!

T: Do you think it's not a rectangle?  (Discussion, agreement) ... So?

P: P = 20 cm  or  200 mm

45 mins

Set homework

1. Measure the sides and calculate the perimeter of these polygons,
using formulae wherever possible:

PB 9.1, Q 3 (c), and  (d)     (page 123)

PB 9.2, Q 1 (b)    (page 125)

PB 9.3, Q 1 (b)    (page 128)

2. PB 9.2, Q4

(continued)

Praising.  Ps write in Ex.Bs.

T chooses P to come to BB to
write calculation.

Agreement, feedback, self-
correction.  Praising.

Summarising the lesson, and
mental work for practice.

Ps volunteer, T points to P to
answer.  Agreement.  Praising.

Praising.

Praising.

Discussion.

Praising.



Mathematics Enhancement Programme

Y7

© CIMT, University of Exeter

Activity Notes

Areas and
Perimeters Perimeters 2

1A Checking homework

2. PB 9.2, Q 4 (a) 3.2 cm =  32 mm (b) 10.3 cm =  103 mm
(c) 28 mm =  2.8 cm (d) 216 mm =  21.6 cm
(e) 152 cm =  1520 mm (f) 84 cm =  0.84 m
(g) 1.62 m = 162 cm (h) 1.7 m =  170 cm
(i) 0.82 m=  82 cm (j) 0.07 m =  7 cm

1B 1. Measure the sides and calculate the perimeter of these polygons,
using formulae wherever possible:

PB 9.1, Q 3 (c) e.g. P a b c d= + + +



 ×1

2
2

    = + + +( ) ×2 8 1 2 1 2.

    = ×6 8 2.

    = 13 6. cm

PB 9.1, Q 3 (d) e.g. P a b= +( ) ×2 2

    = × +( ) ×2 8 2 4 0 2. .

    = +( ) ×5 6 4 0 2. .

    = ×9 6 2.

    = 19 2.  cm

PB 9.2, Q 1 (b) e.g. P a= 4

    = ×4 5

    = 20 cm

PB 9.3, Q 1 (b) e.g. P a b= +2 2

    = × + ×2 3 2 6

    = 18 cm

4 mins   

2 Perimeters

T: Let's see how you can use what you have just learnt.
T: I have a square with sides of 5 cm.  What is the length of its

perimeter?
P: P =  20 cm.

T: I have a square with sides of 12 m.  What is the perimeter?
P: P =  48 m.

T: I have a square with sides of 2.4 mm.  What is the perimeter?
P: P =  9.6 mm.

T: Now I have a rectangle with sides of 3 cm and 4 cm.  Perimeter?
P: P =  14 cm.

T: I have a rectangle with sides of 13 mm and 11 mm.  Perimeter?
P: P =  48 mm.

OS 9.2, (c), (d)
P

1
: A has P = 12 cm.

P
2
: The perimeter of B is 24 cm.

P
3
: The perimeter of C is 16 cm.

T has already asked one of Ps to
write solutions to part 2 of
homework on BB as soon as P
arrives.

T has prepared an OS showing
the polygons, their side lengths
and total length of sides.

Checking, agreement, feedback,
self-correction.  Praising.

UNIT 9   Lesson Plan 2

15 mins

a

b

c

d

b

a

a

Mental work.
Ps think, volunteer, T points
(especially encouraging slower Ps),
P answers.  T should wait for
slower Ps.
Agreement or not, discussion.
Praising.

Task appears on OHP.
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Areas and
Perimeters Perimeters 2UNIT 9   Lesson Plan 2

3 Real-life example

Julie is going to put a fence around her rectangular lawn.
The sides are 9.2 m and 840 cm.  What length of fence
will she need if a space of 900 mm is left for a gate?

P
2

e.g. a = =9 2 920.  m  cm

b = 840 cm

s = =900 cm 90 cm

F = length of fence needed

P a b= +( ) × 2

    = +( ) ×920 840 2

    = 3520 cm

F P s= −
    = 3430cm

Julie needs a 3430 cm length of fence.

19 mins  

4 Deciding on units

T: Read the text, form a strategy, choose the most convenient unit
and then answer the question with a complete sentence.

Atom Ant has a large rectangular garden with sides 75 mm
and 12 cm.  He has 0.41 m of fence.

Will this be enough to go around the garden?
How much more will he need, or how much will be left over?
(He doesn't need a gate!)

P (at BB): a = 75 mm =  7.5 cm

b = 12 cm
F = 0.41 m  =  41 cm

P = a b+( ) × 2

= 7 5 12 2. +( ) ×

=  39 cm

So the answer is:

Yes, there will be enough fence and 2 cm will be left over.

T: Who else chose to work in cm?

Who chose another unit?

Which was most convenient?

Did anyone solve it in another way?  How?

Who got the same result?

Who got another result?

Have you found your mistake?

etc.

Whole class activity.  Task
appears on OHP.  T discusses
with Ps the strategy, and the
importance of changing units.
After discussion, T asks three Ps
to come to BB and work through
task, P

1
 using m, P

2
 cm and P

3

mm.  T divides BB into 3 areas.
T asks other Ps to decide which
is their preferred unit for this,
and to write the solution in their
Ex.B.

Comparing, agreement. Praising.

26 mins

Task appears on OHP.
Individual work, monitored,
helped.

After some minutes T stops Ps
working and calls a P to BB.

T has must listen to Ps and give
them full attention.

Agreement, feedback, self-
correction.



Mathematics Enhancement Programme

Y7

© CIMT, University of Exeter

Activity Notes

Areas and
Perimeters Perimeters 2UNIT 9   Lesson Plan 2

5 Perimeters of squares
T: Now we'll look at squares.  I own several squares of land in many

countries; they are all of different sizes. If I tell you the perimeter
of one of the squares, you will be able to tell me the length of one
side of it.  Are you ready?

T: I own a building site with P = 4 miles in the desert in Arizona.

( a = 1 mile)

T: I own a holiday home with P = 4 km  on an island in the
Atlantic Ocean. (a = 1 km )

T: The potato patch in my garden has P = 4 m . ( a =1 m )

T: There is a gold-mine with P = 4 cm  in my jewel box.  (a = 1 cm )

T: In my left ear there is a hole with P = 4 mm . (1 mm )

T: What about these perimeters of squares?

T: P =  24 cm (a = 6 cm )

P =  100 m (a = 25 m )

P =  8.4 mm (a = 2 1.  mm )

P =  24.4 cm (a = 6 1.  cm )

P =  28.28 mm (7 07.  mm )

32 mins  

6 Perimeters of rectangles

T: Now we'll return to rectangles.

I have a rectangle with a perimeter of 42 cm.  I know that
one of the sides is twice as long as the other.  How long
are the sides?

P (at BB):  P a b= +( ) × 2

 P a b= +( ) =42 cm   so  21 cm

 and this has to be divided into two pieces so that one of
 them is twice as long as the other ...

 so  a b= =7 cm  and  14 cm .

37 mins  

7 Further practice

T: Work out the answer to this problem on your own:

A rectangle has P = 54 mm .  One of the sides is 5 mm
longer than the other.  What is the length of the sides?

Solution: P = 54 mm

b a= + 5 mm

a b= =? ?

P a b= +( ) × 2

a b+ = 27 mm

a = 11 mm

b = 16 mm

Towards the end T has to think
of stronger Ps as well.  Others
can use their Ex.Bs.

Agreement.  Praising.

Task appears on OHP.

Whole class activity.

T asks stronger Ps to volunteer.

Agreement.  Praising.

Task appears on OHP.

Individual work, monitored,
helped.

42 mins

Solution appears on OHP.

Mental work, light-hearted
contexts.
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8 Another example

T: Do this one on your own:

One of the sides of a square is shorter by 6 cm than twice
the length of another side.  What is the perimeter?

( 2 6a a− = ,  so  a P= =6 cm  and  24 cm)

45 mins  

Set homework

PB 9.2, Q3 (d)

PB 9.2, Q6

PB 9.3, Q8  (perimeter only)

Stronger Ps can be given extra tasks similar to Activities 6 and 7
above.

Areas and
Perimeters Perimeters 2UNIT 9   Lesson Plan 2

Task appears on OHP.
Individual work.  Ps signal that
they have finished and T looks at
their work.  At 45 mins, T stops
Ps working and a P explains the
solution. (This task and the
previous one are not easy!)

Praising.  Rewarding.
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Areas and
Perimeters Area: Counting SquaresUNIT 9   Lesson Plan 3

1 Checking homework

PB 9.2, Q3 (d) 76 cm

PB 9.2, Q6 10 cm

PB 9.3, Q8 4.6 cm  or  46 mm

5 mins

2 Introducing area  OS 9.1

T: Today we're going to look at areas.

T: Here we have some different shapes.  Imagine that they are floor
plans of different rooms that have to be tiled.

How many tiles do we need for each room, if the tiles can be cut?

e.g. P:  The two triangles at the top of shape (c) can be covered
 using one tile, since together they form a square.  So the
 area is 5 square units.

12 mins

3 Areas - counting whole squares

PB 9.1, Q3

18 mins

4 Areas - counting parts of squares

T: Let's look at shapes which can easily be divided into squares and
shapes which cannot.

T: For rectangle (b) on page 128 of PB 9.3, use the small squares as
the units.  What is the area of this rectangle?

P: There are 3 6×  small squares on it, so its area is 18 square units.

T: Now turn to page 122 and look at the shape at the top of the
page.  How can we deal with this one?  Can we calculate the
area exactly?  Can parts of the shape be joined to form squares?

A P writes the answers on BB.
Agreement or not.
Feedback, self-correction.
Praising.
Stronger Ps can write their extra
answers on the question sheet and
T can mark them for next lesson.

Whole class activity.  Task
appears on OHP.

Ps volunteer, T points, P comes
to OHP, shows solution, counts
and explains how to us cut tiles
where necessary.

Agreement.  Praising.

T and Ps discuss other shapes of
tiles, i.e. triangle, rectangle, any
polygon or shape that can be
used for covering an area
without gaps.
(T could produce another OS
with shapes, based on a triangle
unit.)

Individual work, monitored,
helped.

Checking some minutes later.

Agreement, feedback
(re-counting if necessary).

Praising.

Whole class activity.

T and Ps try to find the easiest
way to count; discussion.

Agreement.  Praising.

T may let Ps experiment with
this question; then they discuss it
and realise that they can only
give an approximate answer;
7 square units plus a bit more.

26 mins
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Areas and
Perimeters Area: Counting SquaresUNIT 9   Lesson Plan 3

5 Individual practice

T: Now try some on your own.

(a) Work out the area of the shape (b) on page 125 of PB Y7A.
Use the small square as the unit.

(b) Now calculate the area of the shape at the bottom of page 122.

P: (b) I've counted 40 squares in total.  (Some Ps may disagree -
discussion ...)

P: Agreement:  There are 26 complete squares in this circle but
about 38 squares in all.  So the area is about 38 square units.

36 mins

6 Activity 9.1, Q1

Checking:
T: Who counted the squares step-by-step?

Who did it another way?
How many complete squares did you find?
How many in total?
etc.

43 mins

7 Summarising

T: What do we man by 'area'?

What kind of unit can we use?

How do we find the area of a shape?

45 mins

Set homework

1. PB 9.2, Q1 (c)   Find the area, in small square units, of this shape.

PB 9.3, Q1 (c)  Find the area, in small square units, of this shape.

2. Activity 9.1, Q2  (on 9.1a Resource Sheet, which shows
                     Ted's hand).

Individual work, monitored,
helped if necessary.

Checking some minutes later:
agreement, feedback (re-counting
if necessary).  Praising.

T lets Ps discuss and convince
each other, but finally there is
agreement.

Individual work, monitored.
Each P has an Activity 9.1a
sheet.
After some minutes, when most
Ps are ready, T checks the work.
T and Ps agree that it is easiest
to count the complete squares
first.

At the end of the lesson T
stresses that we can find the area
of a shape by comparing it with
the chosen unit area. (This is
what we do when we using other
units of measurements.)
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1 Checking homework

2. T: Let's look at the outlines of your hands.

How many square units was your hand?   And yours?  ..... etc.

Whose hand has the largest area?   etc.

1. T: And what about the shapes you looked at?  What are the areas?
PB 9.2, Q1 (c)  49 square units

PB 9.3, Q1 (c)  30 square units

8 mins

2A Common units
T:  If you want to compare the area of two shapes it is helpful to use

a common unit of measurement rather than unit squares,  which
could be of any size.

We use the measurement 1 cm2  to describe the area of a square

with sides 1 cm,  Similarly, 1 mm2  is the area of a square with

sides of 1 mm, and 1 m2  is the area of a square with sides of 1 m.

T: What is the relationship between 1 cm2  and 1 mm2 ?

(Since 1 cm =  10 mm, a square with area 1 cm2  contains

10 10 100× =  squares with area 1 mm2 , so 1 cm2  =  100 mm2 )

T: And what is 1 m2  in terms of  cm2?
(This square contains  100 × =100 10 000  small squares, so

1 m2 = 10 000 cm2  )

T: Write these in your Ex.Bs and learn them.

T: Now refer to your Ex.Bs to work out these conversions:

3 cm2 = mm2 20 cm2 = mm2

20 m2 = cm2 800 mm2 =        cm2

6.5 cm2 = mm2 4 m2 =        mm2

2B T: Now let's go back to the homework.  Use your ruler to measure
the length of sides of the rectangle in Question 1 (c) on page 128,
and also the length of the sides of the small squares.

P
1
: The unit square is a square with sides of 1 cm2 , so its area

A = 1 cm2 .

P
2

The sides of the rectangle are 5 cm and 6 cm, so it contains

5 × =6 30  small squares of area 1 cm2 .  So A = 30 cm2 .

P
3
: So we don't have to cover the shape with unit squares; if we have a

rectangle and we know the size of the sides, we only have to
multiply the lengths.

Areas and
PerimetersUNIT 9   Lesson Plan 4

As part of the checking process,
T can lead Ps to answer the
questions in Activity 9.1, Q3 and
to recap on what is meant by
area and how to calculate it.

T points to P, P answers.

T and Ps can go over why it is
straightforward, and how to
count the unit-squares in a
rectangle (or square).

Teacher's explanation.

T leads Ps to find out how to
convert between these units.

T writes on BB, Ps in Ex.Bs.

Tasks appear on OHP.

T points to P, P answers
(agreement) and goes to OHP
and writes the solution on the
sheet.  Other Ps write in Ex.Bs.

Praising.

(continued)

Area: Squares
and Rectangles

1 cm2 = 100 mm2

1  m2 = 10 000 cm2

Whole class activity.  T leads Ps
to state the rule and write down
the formula.

T helps Ps to understand this.
Particular care needed with
precise and orderly spoken
mathematics.
T must stress that the sides must
be in the same unit lengths,
giving a result in area-units.
Agreement.
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2B P
4
: If we call the sides a and b. the formula will be A a b= × .

(and so on with shape (c) in question 1 on page 126).

P: If we call the side of a square a, the formula for the area will be
A a a= × .

27 mins

3 Practice with area of squares  OS 9.2 (a), (b)
P

1
: e.g.a = 3 cm

A a a= ×

    = ×( )3 3 cm2

    = 9 cm2

Similarly for the other two; these can be worked at the same time,
with BB divided into two parts.

OS 9.2 (e)

(25 cm2 ,  20 cm;    64 cm2 ,  32 cm)

30 mins

4 Practice with areas of rectangles  OS 9.4 (a)
P: a = 7 cm

b = 3 cm

P a b= +( ) × 2

    = +( ) ×3 2 cm 7 cm

    = 20 cm

A a b= ×

    = ×( )3 7  cm 2

    = 21 cm 2

41 mins

5 OS 9.4 (b)

T: Here's another rectangle.  You have to calculate A and P in your
head, and then decide if my statement (T writes on BB)

P A>
is true or false.  Are you ready?

T: All those who have worked out the answer, please stand up.
(Those who have not reached an answer remain seated.)

Sit down if you think my statement is true.

Well done (to the standing Ps).  But how clever were you?
Sit down, anyone who found A P> .

( A P= =20 cm 18 cm2, )

T: Then why is someone still standing?

Areas and
PerimetersUNIT 9   Lesson Plan 4

Praising.

(continued)

Area: Squares
and Rectangles

(continued)

Whole class activity.

Tasks appear on OHP. T calls
(mainly slower) Ps to BB and
helps them to write the data and
formula in order. (Ps in Ex.Bs).
P explains, T and others agree.
Praising.

Individual work, monitored,
helped.
Checking some minutes later
with first one shown on BB, the
second can be checked verbally.
Agreement, feedback, self-
correction.  Praising.

Individual work.
Task appears on OHP.
T explains how data should be
set out.  T walks among Ps,
helping.

When they have finished, T
stops them and calls a P to solve
task at BB.

Agreement, feedback, self-
correction.  Praising.

Mental work.
Rectangle appears on OHP; T
writes statement on BB.

T gives Ps time to calculate, then
T starts to check.

Most Ps remain standing (we
hope!!).

We hope someone is still
standing.

T calls a P from the most
recently seated to fill in gaps on
OS.



Mathematics Enhancement Programme

Y7

© CIMT, University of Exeter

Activity Notes

5

45 mins

Set homework

1. PB 9.2, Q2 (c), (e)

PB 9.2, Q5

PB 9.3, Q3 (a), (d)

2. T writes on BB, Ps copy into Ex.Bs:

12 cm2 = mm

4 000 mm2 = cm2

3.2 m2 = cm2

3 cm2  41 mm2  = mm2

Areas and
PerimetersUNIT 9   Lesson Plan 4

Agreement, feedback.  Praising.
If there is someone standing,
they can give the answer,
otherwise T explains to Ps that
20 > 18, but that the units cm

and cm2  cannot be compared,
and so the P standing is correct.

(continued)

Area: Squares
and Rectangles
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Areas and
PerimetersUNIT 9   Lesson Plan 5 Squares and Rectangles

1 Checking homework

1. PB 9.2, Q2  (c)  64 cm2  (e) 225 cm2

PB 9.2, Q5   400 mm2 ,   4 cm2

PB 9.3, Q3  (a) 24 cm2 , (d) 11 mm2

2. 12 cm2   =   1200 mm2

4000 mm2   =  40 cm2

3.2 m2   =  32 000 cm2

3 cm2  41 mm2   =  341 mm2

5 mins

2 Revision of perimeter and area

T: Let's see if you can remember how to calculate the perimeter and
area of a rectangle and a square.

Quick questions from:

PB 9.2, Q2

PB 9.2, Q3

PB 9.3, Q3

e.g.  T: Find the perimeter of squares with sides 9 cm.

P: 36 cm

T: And the area?

P: A = 81 cm2           etc.

15 mins

3A Finding the side length of a square

PB 9.2, Q7

T: Can anyone suggest what we should do here?

P
1
: We have to find a number that, multiplied by itself, makes 36.

P
2
: The number is 6, so the sides are 6 cm long.

3B Further practice

T: The slide shows a table.  The first row gives the length of the
sides of squares in cm.  The second row gives the area of each
square in cm2 .  Your task is to fill in the gaps.

T: The numbers we get when we multiply whole numbers by
themselves are called 'square' numbers.

T: Write the difference between neighbouring numbers in the second
row under the spaces between the numbers.

T: What do you notice?

a 0 1 2 4 6 8 11

A 0 1 4 9 25 49 81 100

a 0 1 2 3 4 5 6 7 8 9 10 11

A 0 1 4 9 16 25 36 49 64 81 100 121
1 3 5 7 9 11 13 15 17 19 21

Only the answers are shown on
BB (written by one of the Ps).

Agreement, feedback, self-
correction.  Praising.

Answers appear on OHP.  T
makes Ps repeat aloud how to
convert area units.
Agreement, feedback, self-
correction.  Praising.

Mental work.

(Ps may start by repeating with
T the formulae for P and A:

Rectangle P a b= +( ) × 2
A a b= ×

Square P a= × 4
A a a= ×

T points to a P, P answers.

Agreement.  Praising.

Whole class activity.

P reads out the task clearly.
T may help.  Praising.
Agreement.  Praising.

Table appears on OHP.
Individual work, monitored,
helped.  Ps copy table into
Ex.Bs and work on it.
When everyone is ready, T
calls Ps to OHP to fill in the
gaps.
Agreement.  Praising.

(continued)
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Areas and
PerimetersUNIT 9   Lesson Plan 5 Squares and Rectangles

3

23 mins

4 Individual work.

PB 9.2, Q9

30 mins

5 Further practice

T: A rectangle has an area of 1 04.  cm2  and one of its sides has
length 8 mm.  Calculate its perimeter.

A = =1 04 104.  cm  mm2 2

a = 8 mm

A a b= ×
104 8= × b

b = ÷104 8

    = 13 mm

P a b= +( ) × 2

    = +( ) ×8 13 2

    = 42 mm
36 mins

6 Problem in context

Jim has a rectangular garden with an area of 216 m2 .
One of the sides is 9 m long.
Jim wants to divide the garden into two rectangles by
putting a fence across it from one third of the way
along the longer side.  The fence will then be continued
to enclose the smaller rectangular part of the garden.
What length of fence will Jim need?

A = 216 m2

a = 9 m

A a b= ×
216 9= × b

b = 24 m

Ps realise that the differences
between the neighbouring
square numbers are the odd
numbers.
Stronger Ps may understand
how to find the square of a
whole number of the second
power if we know the square of
the previous one.

( k k k2 22 1 1+ +( ) = +( ) )

(continued)

(continued)

Problem appears on OHP.
T and Ps interpret and discuss the
problem: one of Ps can go to BB,
draw a rectangle and divide it into
two parts as required.
Now individual work to calculate
the fence length. T monitors and
helps.
Checking at BB.
Agreement, feedback.
(e.g. - Who got this result?

- Who got a different result?
- Who used this method?
- Who used another method?

(e.g. A A= ÷ 3, etc.)

T monitors Ps' work and may
help them with the previous
table to calculate which
number squared is 144.
After some minutes T calls a P
to BB to write the answer.
Reasoning, agreement. Feed-
back, self-correction.  Praising.

Task appears on OHP.
Whole class activity.
T and Ps discuss strategy, e.g.
- to find P, the other side is needed
- we can get b from A and side a
- but first we have to make the

units the same.
After the discussion Ps dictate the
solution, T writes on BB, Ps in
Ex.Bs.
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Areas and
PerimetersUNIT 9   Lesson Plan 5 Squares and Rectangles

6 b b* = ÷ 3

b * = 8 m

P a b= +( ) ×* 2

P = 34 m

41 mins

7 Practice

T: And finally, a quick problem for you to solve.  You have just
3 minutes to do this, and you will get a good mark for the
correct answer.

PB 9.3, Q10

P: Since P = 24 cm , the sum of the two different sides is 12 cm.

We need two numbers whose sum is 12 and product is 32.
The numbers are 4 and 8, so the lengths of the sides are 4 cm
and 8 cm.

45 mins

Set homework

PB 9.3, Q9

PB 9.2, Q10

PB 9.4, Q1 (a)

- Who did not get an answer?
Why?

Self-correction.  Praising.
(continued)

Individual work.
T monitors Ps' work, but does not
help.

After 3 minutes T stops the work
and a P explains the method and
gives the solution.
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1 Checking homework

PB 9.3, Q9 P a b= +( ) × = +( ) × =2 6 8 2 28 cm

PB 9.2, Q10 (a)   4 42a a a= ⇒ =  cm

(b)   4
1

2
82a a a= ⇒ =  cm

PB 9.4, Q1 (a)

P at BB draws the diagram and explains.

e.g. We can calculate the area, from the formulae for rectangles and
squares, so we need to find the rectangles in the shape. It can be
divided into two rectangles; we can measure their sides, calculate
their areas and add them up.

A
1

= ×( ) =2 3 6cm  cm2 2

A
2

= ×( ) =5 2 10cm  cm2 2

A A A= + =1 2 16 cm2

8 mins

2A Area of compound shapes - whole class activity

OS 9.6  A

P at BB (after dividing the shape on OHP with two perpendicular
lines):

A
1

= ×( ) =7 3 21cm  cm2 2

A
2

= ×( ) =3 2 6cm  cm2 2

A
3

= ×( ) =6 3 18cm  cm2 2

A A A A= + + =1 2 3 45 cm2

OS 9.6  B

2B Perimeter of compound shapes - whole class activity
T: Do you think we can calculate the perimeter of shape B?

P: a = 2 cm

b = 6 cm

c = 5 cm

d = 3 cm

e = 3 cm

f = 3 cm

P a b c d e f= + + + + +
P = 22 cm

Areas and
PerimetersUNIT 9   Lesson Plan 6 Area of Compound Shapes

T asks, P gives answer and
explains working.  Feedback,
self-correction.  Praising.

Checking verbally, explaining.
T must explain that it is not
correct to say that
16 16 cm  cm2= ; the numbers
can be compared, but the units
are different.

Stronger P can explain the
method for this at BB. T might
need to help with precise
mathematical language.

Agreement, Feedback, Self-
correction.  Praising.
T can explain again to reinforce
method for slower Ps.

Whole class activity.  Task
appears on OHP.  P comes to
OHP and shows how to divide;
other P can show alternative
ways and class chooses the
simplest.  T and Ps discuss if it is
necessary to measure, and how
they can add or subtract the
given data to determine the
length of the sides of the
rectangles. Agreement.  Praising.
T asks slower P to come to OHP
and makes P explain (with help if
necessary) how to find the area.
P divides the shape into
rectangles, calculates the sides of
the rectangles and writes on BB
(others in Ex.Bs), while
explaining the method.
Agreement.  Praising.

Ps repeat, with T's help, what is
meant by 'perimeter' and a P
comes to OHP and calculates the
perimeter on BB.
Agreement.  Praising.

19 mins
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3 Areas and perimeters - individual work

T: Now try some on your own.  Calculate the area and perimeter of
these shapes.

PB 9.4, Q2 (c) (16 cm 2 ;  20 cm)

PB 9.4, Q4 (c) (24 cm 2 ;  24 cm)

28 mins

4 PB 9.4, Q5 (c)

P at BB (draws, explains clearly, and writes on BB):

 A A A= −1 2

A
1

= ×( ) =5 4 6 8 36 72. . .cm  cm2 2

A
2
: . . . .a = − +( ) = ( )6 8 1 8 1 1 3 9 cm

      b = − +( ) = ( )5 4 0 7 2 2 2 5. . . . cm

A
2

= ×( ) =3 9 2 5 9 75. . .cm  cm2 2

 A = 26 97.  cm2

34 mins

5 Individual work

PB 9.4, Q5 (d)

( A = − +( ) =72 4 8 60 cm2 )

39 mins

6 Further individual work

PB 9.4, Q8

T: What do we have to count?

- in which way?

- how do we begin?      etc.

( A = × − × =2 6 3 8 1 4 0 2 9 6. . . . .  m2 )

45 mins

Set homework
PB 9.4, Q2 (f)  (also find perimeter)

PB 9.4, Q9

Areas and
PerimetersUNIT 9   Lesson Plan 6 Area of Compound Shapes

Individual work, monitored,
helped.

T gives time slower Ps to count.
When T notices that anyone has
finished T gives them PB 9.4 Q5
(c) to solve.
Checking of PB 9.4, Q2 (c) at BB.
P draws a possible solution on
BB and calculates the area;
another P writes down the
lengths of the sides and
calculates the perimeter.
T asks if anyone found another
method with the same solution.
Agreement, feedback, self-
correction.  Praising.
The solution of PB 9.4, Q4 (c)
appears on OHP.

Individual work, monitored,
helped.

When most Ps are ready, T stops
the work and discusses the
strategy with Ps.

Then T calls a P to write solution.

Agreement, feedback, self-
correction.  Praising.

A stronger P explains, writing
solution on BB.  At the same time,
T monitors Ps to see who found
the correct solution.

Agreement.  Praising.
T asks other Ps if they understand
- if necessary T can explain it
again (perhaps on OHP using OS
9.7 B as an example).

Individual work, monitored,
helped.

Checking on BB.  T asks, Ps
dictate (agreement or not), T
writes on BB.  Self-correction,
feedback.  Praising.
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Area of Triangles

1 Checking homework

PB 9.4, Q2 (f)

A
1

= ×( ) =8 3 24 cm cm2 2

A
2

= ×( ) =3 3 9 cm cm2 2

A A A= + =1 2 33 cm2

P = × + × =2 8 4 28 cm 3 cm  cm

PB 9.4, Q9

(a) A
1
 (total area of whole front of house) = × =5 6m  m 30 m

A
2

= ×( ) =1 5 2 3.  m  m2 2

A
3

= ×( ) =1 5 1 1 5. . m  m2 2

A
4

= ×( ) =1 5 2 3.  m  m2 2

A
5

= ×( ) =1 2 2 m  m2 2

A A A A2 3 4 5 9 5+ + + = .  m

Total area to be painted
= − + + + = − =A A A A A1 2 3 4 5 30 20 5( ) .m 9.5 m m

(b) 20 5 50 1025 10 25. £ .× = =p p

Wendy gets  £10.25.
4 mins

2 Areas of triangles

OS 9.8
(The area of the triangle is half the area of the rectangle.)

OS 9.9
(The area of the triangle is half the area of the rectangle.)

(T at BB):  Formula for the area of a triangle is

                   A = ×1

2
 base perpendicular height

10 mins

3 Practice with areas of triangles

Activity 9.5, Q1

P (e.g.): Each triangle has a side with the same length, and the
heights perpendicular to these sides are the same.

Activity 9.5, Q2

Areas and
PerimetersUNIT 9   Lesson Plan 7

A P has been asked beforehand
to draw the shape in Q2 (f) on
BB and write the solution. (Sum
of lengths used for bottom
horizontal lines.)

Here only the solutions are
written on BB.
Agreement, feedback, self-
correction.  Praising.

Whole class activity.  Tasks
appear on OHP.

Ps volunteer, T points, P comes
to OHP, explains clearly.
T ensures correct mathematical
language is used.

Agreement.  Praising.

Individual work.

Each pair of Ps (paired by
seating) is given a copy of
Activity 9.5, Q2.

Whole class activity.  Tasks
appear on OHP.  T and Ps discuss
the relationship between the area
of the two shapes.

We hope that T will not need to
prompt Ps here, and that they
will give the answer and explain
their reasoning.

Agreement.  Praising.

Then T gets Ps to define the
formula for determining the area
of a triangle and writes it on BB,
Ps in Ex.Bs.

(continued)
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3 A and H

B and D (and G)

C and E

18 mins

4 Base and height in triangles

PB 9.5, Q1 (d)

T (e.g.): What was the formula we found  to give the area of a triangle?

( A = ×1

2
 base perpendicular height )

-  which is the base and which is the height?

-  how can we simplify this here?

(Conversion)

P at BB: b = =30 mm 3 cm

h = =40 mm 4 cm

A b h= × ×1

2

    = × ×( )1

2
3 4 cm2

    = 6 cm2

24 mins

5 Determining the height and the base

PB 9.5, Q1 (c), (a), (e), (f)

T: Look at the triangle in Q1 (c).  Which side is its base?
(The side with length 8 cm)

T: Which is its height? (12 cm)

T: How do we find the area of this triangle? (
1

2
8 12× × )

T: So what is the area? (48 cm2)

(and so on with (a), (e) and (f).

32 mins

6 Further practice

PB 9.5, Q5 (c)

T (at BB): A
1

= ×( ) =5 cm  cm2 24 20

A
2

= × ×( ) =1

2
5 6 15cm  cm2

A A A= + =1 2 35 cm2

Ps work together and indicate
when they have finished.
When all Ps ready, task
appears on OHP.

T calls a P to OHP to give the
answer and explanation.

Agreement, feedback, self-
correction.  Praising.

Area of Triangles
Areas and
PerimetersUNIT 9   Lesson Plan 7

(continued)

Whole class activity.  T and Ps
discuss the task.

After discussion, a P comes to
BB and works out the area. (T
ensures correct ordering of data
on BB.)
Agreement.  Praising.

Whole class activity.
T and Ps discuss, finding that this
problem is similar to those solved
in a previous lesson.
Ps dictate, T writes on BB, Ps in
Ex.Bs.
T may ask questions to help Ps
(e.g. determining length of height
of triangle), then agrees and praises.

Mental work.

T asks a question and points to a
P, who answers.

Agreement, praising after each
answer.

With (a), T can try to confuse Ps
when asking which is the base
and which the height (they are
interchangeable). Discussion and
agreement.
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7 Individual work

PB 9.5, Q5 (d) (52.5 cm 2)

PB 9.5, Q7 (b) (20.8 cm 2)

45 mins

Set homework

PB 9.5, Q1 (g), (h)

PB 9.5, Q5 (a)

PB 9.5, Q7 (a)

Area of Triangles
Areas and
PerimetersUNIT 9   Lesson Plan 7

Individual work.

T gives out the two tasks
together so that Ps can work
continuously.

T monitors Ps' work and help
slower ones.

When most Ps have finished
both tasks, T stops the work
and calls P to BB to give
solutions and explain clearly.

Agreement, feedback, self-
correction.  Praising.
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(continued)

1 Checking homework

PB 9.5, Q1 (g), (h) 17.55 cm2 ,   21.84 mm2

PB 9.5, Q5 (a) 27.5 cm2

PB 9.5, Q7 (a) 26.24 cm2

4 mins

2 Revision

OS 9.5 with the addition of a fifth column for the perimeters.

(e.g. first row):

T: What would you write in the third column?  Look at the diagram!

- how do you calculate the area of a rectangle?

- what would you write in the fourth column?

- how would you find the perimeter of a rectangle?

- what would you write in the fifth column?

etc.

OS 9.11
18 mins

3 Mental work
Let's continue revising; we'll do this part in our heads.
M 9.3

34 mins

4 Conversions

T: Now you can go back to writing.  Complete these conversions by
filling in the gaps.

5 cm mm

 cm mm

 m cm

 mm cm

 cm mm mm

2 2

2 2

2 2

2 2

2 2 2

=

=

=

=

=

4 3

0 3

60

20 3

.

.

38 mins

5 Compound shapes

T: We've learned how to deal with compound shapes, so we'll finish
by finding the area of the shape in  PB 9.4, Q6 (c).

T at BB: (1st method, dividing the shape with perpendicular lines):

A
1

= ×( ) =1 2 6 4 7 68. . .cm  cm2 2

A
2
: . . . .a = − +( ) =5 6 1 2 0 8 3 6 (cm)

b = − =6 4 5 8 0 6. . .  (cm)

Areas and
PerimetersUNIT 9   Lesson Plan 8

Summary:
Areas and Perimeters

T asks P to give only the
answers.

Agreement or not.  Reasoning if
there is a problem.
Feedback, self-correction.
Praising.

Whole class activity.

Task appears on OHP and Ps
are each given a copy to work
on. Ps and T repeat the
formulae and use them to fill in
the gaps.
T asks questions, Ps answer
them, T writes on OS, Ps on
their sheets.  Ps can write the
formulae under the words Area
and Perimeter.
Agreement.  Praising.

Whole class activity.

Mental work.

T reads out question, points to a
P, P answers and explains.
Slower Ps (and others who find
it difficult) may be allowed to
use pen and paper.
Agreement.  Praising.

Whole class activity.
Task appears on OHP or BB.
Ps come to OHP or BB, explain
clearly how the conversion is
done and fill in the gaps. Other
Ps write in Ex.Bs.
Agreement.  Praising.

Whole class activity.  Ps can
revise how to find areas of
compound shapes by dividing
them into parts, and deal with
missing parts.
Task appears on OHP (also in
PB). A P is called to BB to show
solution.  Ps dictate, T writes on
BB, Ps in Ex.Bs.
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5 A
2

= ×( ) =3 6 0 6 2 16. . .cm cm2

A
3

= × =0 8 6 4 5 12. . . ( )cm2

A A A A= + + =1 2 3 14 96. cm2

T at BB: (2nd method, determining the area by subtracting the area
of the missing rectangle):

A
1

= ×( ) =5 6 6 4 35 84. . .cm cm2 2

A
2

= ×( ) =3 6 5 8 20 88. . .cm cm2 2

 A A A= − =1 2 14 96.  cm2

45 mins

Set homework

M 9.4, Q1 - 7

PB 9.5, Q5 (b)

Areas and
PerimetersUNIT 9   Lesson Plan 8

Summary:
Areas and Perimeters

(continued)

T may let Ps suggest other
solutions (e.g. let's join together
A A1 3+ , etc.) and leads them to
the second method.  Then Ps
dictate, they all write in Ex.Bs.
Agreement.  Praising.


