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ST MARY’'S CHURCH OF ENGLAND PRIMARY SCHOOL

Year 1-6

Calculation Policy
Multiplication and Division




Notes and Guidance
'Moths

St Mary’s Church of England Primary School Calculation Policy adapted from White Rose Maths, and NCETM professional development
materials.

This document is broken down into addition and subtraction, and multiplication and division.

At the start of each policy, there is an overview of the different models and images that can support the teaching of different concepts. These
provide explanations of the benefits of using the models and show the links between different operations.

Each operation is then broken down into skills and each skill has a dedicated page showing the different models and images that could be
used to effectively teach that concept.

There is an overview of the skills linked to year groups to support consistency throughout school. A glossary of terms is provided at the end
of the calculation policy to support the understanding of the key language used to teach the four operations.
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Bar Model
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5x5=25
A3xX7=21
/X 3=21
21+7=23

Benefits

Children can use the single bar model to represent
multiplication as repeated addition. They could use
counters, cubes or dots within the bar model to support
calculation before moving on to placing digits into the bar
model to represent the multiplication.

Division can be represented by showing the total of the
bar model and then dividing the bar model into equal
groups.

It is important when solving word problems that the bar
model represents the problem.

Sometimes, children may look at scaling problems. In this
case, more than one bar model is useful to represent this
type of problem, e.g. There are 3 girls in a group. There
are 5 times more boys than girls. How many boys are
there?

The multiple bar model provides an opportunity to
compare the groups.



Number Shapes

5%x4=20
4x5=20
5x4=20
4x5=20
18+3=06

Benefits

Number shapes support children’s understanding of
multiplication as repeated addition.

Children can build multiplications in a row using the
number shapes. When using odd numbers, encourage
children to interlock the shapes so there are no gaps in
the row. They can then use the tens number shapes
along with other necessary shapes over the top of the
row to check the total. Using the number shapes in
multiplication can support children in discovering
patterns of multiplication e.g. odd X odd = even, odd X
even = odd, even X even = even.

When dividing, number shapes support children’s
understanding of division as grouping. Children make the
number they are dividing and then place the number
shape they are dividing by over the top of the number to
find how many groups of the number there are altogether
e.g. There are 6 groups of 3in 18.



Bead Strings

Benefits
—m—m—m—m—w— Bead strings to 100 can support children in their

understanding of multiplication as repeated addition.
Children can build the multiplication using the beads. The

5 X 3=15 15+3=5 colour of beads supports children in seeing how many
3x5=15 groups of 10 they have, to calculate the total more
efficiently.

Encourage children to count in multiples as they build the

Children can also use the bead string to count forwards
—_ and backwards in multiples, moving the beads as they
O X 3=15 15+5=3 count.
3x5=15

When dividing, children build the number they are
dividing and then group the beads into the number they
W@O@O—OOOO—OOOO— are dividing by e.g. 20 divided by 4 - Make 20 and then
group the beads into groups of four. Count how many
. groups you have made to find the answer.
4X5=20 4=
_ 20m4=5
5X4=20



Number Tracks

Benefits

©121@4]|5@|7|8|@ w0 n|@) 5|1 @ w|7 @) o2 Number tracks are useful to support children to count in
multiples, forwards and backwards. Moving counters or

/V—W cubes along the number track can support children to
keep track of their counting. Translucent counters help
children to see the number they have landed on whilst

counting.
6x3=18 When multiplying, children place their counter on O to
3X6=18 start and then count on to find the product of the
P
numbers.

When dividing, children place their counter on the
number they are dividing and the count back in jumps of

Y VW VWY VWY VW M the number they are dividing by until they reach O.
@ 121@) 4|5 @®|7|8|@0|n|@)13|14|@®) 6|17 19 | 20 Children record how many jumps they have made to find
the answer to the division.

18+ 3=0 Number tracks can be useful with smaller multiples but
when reaching larger numbers they can become less
efficient.



Number Lines (labelled)

Benefits

Labelled number lines are useful to support children to

—t+— —t+— ——1 —+— ————> count in multiples, forwards and backwards as well as
0123 4% 5 67 8 9 00ONMMBLBMXIBIWBTIBIM®2 o .
calculating single-digit multiplications.
When multiplying, children start at O and then count on
to find the product of the numbers.
D D o o . When dividing, start at the number they are dividing and
012 5 b 5 6789 10NEBERBXTED 0 the count back in jumps of the number they are dividing
by until they reach O.
4%5=20 Children record how many jumps they have made to find
the answer to the division.
5x4=20

Labelled number lines can be useful with smaller
multiples, however they become inefficient as numbers
become larger due to the required size of the number
line.




Number Lines (blank)

Benefits

| | | | I I Children can use blank number lines to represent scaling
| | | I I I as multiplication or division.

3 6 9 12 Blank number lines with intervals can support children to
represent scaling accurately. Children can label intervals

A red car travels 3 miles. with multiples to calculate scaling problems.

A blue car 4 times further.

How far does the blue car travel? Blank number lines without intervals can also be used for
children to represent scaling.
X 4

0 3 12

A blue car travels 12 miles.
A red car 4 times less.
How far does the red car travel?



Base 10/Dienes (multiplication)

321x3
Dienes representation:

Multiplication algorithm - expanded layout:

312|171
X 3
' 3 3 x 1 ones =3 ones
6 0 3Ix2tens=61tens
9,0 0 3 % 3 hundreds = 9 hundreds
9/6 |3

Multiplication algorithm - compact layout:
3 2 1

X 3
9 6 3

Benefits

Using Base 10 or Dienes is an effective way to support
children’s understanding of column muiltiplication. It is
important that children write out their calculation
alongside the equipment so they can see how the
concrete and written representations match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed.



Base 10/Dienes (division)

Benefits

4 N\ )
Using Base 10 or Dienes is an effective way to support
68 o — 34 children’s understanding of division.

T e W @ R When numbers become larger, it can be an effective way
\_ J \ J to move children from representing numbers as ones
towards representing them as tens and ones in order to
divide. Children can then share the Base 10/ Dienes

between different groups e.g. by drawing circles or by
T rows on a place value grid.
Tens Ones 72 - 3 = 24 When they are sharing, children start with the larger

place value and work from left to right. If there are any
B " & @ left in a column, they exchange e.g. one ten for ten ones.

I I When recording, encourage children to use the part-
I I whole model so they can consider how the number has
| | ] L] L]

been partitioned in order to divide. This will support them

with mental methods.
[ ] [ ] ] ]




Place Value Counters (multiplication)

521x3

0000 ©O
TIITERYL
e000® ®®

00O ®

Multiplication algorithm - expand

@@

IO,
ed layout:
2 |1
3
3
6 0
0 0
6 3

3x 1ones=3ones
Ix2tens=61tens

3 x5 hundreds

15 hundreds
= 1 thousand + 5 hundreds

Benefits

Using place value counters is an effective way to support
children’s understanding of column muiltiplication. It is
important that children write out their calculation
alongside the equipment so they can see how the
concrete and written match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed The counters should
be used to support the understanding of the written
method rather than support the arithmetic.



Place Value Counters (division)

72+3=?

‘Seventy-twosticks are shared equally between three children. How many sticks does each child get?’

Step 1-write thedivisor and dividend

Step 2- sharing the tens...

3) e V2Pee e (V7
® ®
‘Seventy-two divided by three.’ 7tens+3=2tensr1ten
‘Write “2"in the tens column...”
Step 3-...and exchanging Step 4 - sharing the ones
2 2 2 4 2 4
Ne@ 00 (37 2|39 37 72
0JO) |
®
®
@
®
®
®
®
®

1ten=100nes

the dividend to make twelve ones.’

...and write “1” to the left of the ones digit of

12ones+3=4o0nes
‘Write “4”in the ones column.’

Benefits

Using place value counters is an effective way to support
children’s understanding of division.

When working with smaller numbers, children can use
place value counters to share between groups. They start
by sharing the larger place value column and work from
left to right. If there are any counters left over once they
have been shared, they exchange the counter e.g.
exchange one ten for ten ones.

Place value counters also support children’s
understanding of short division by grouping the counters
rather than sharing them. Children work from left to right
through the place value columns and group the counters
in the number they are dividing by. If there are any
counters left over after they have been grouped, they
exchange the counter e.g. exchange one hundred for ten
tens.






Skill Year Representations and models
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
2-times table Money Everyday objects
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
5-times table Money Everyday objects
Recall and use Hundred square Ten frames
multiplication and 5 Number shapes Bead strings

division facts for the
10-times table

Counters
Money

Number lines
Base 10
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Skill Year Representations and models
Rec_:al-l aqd HSe Hundred square Bead strings
multiplication and .

g 3 Number shapes Number lines
division facts for the Counters Everyday objects
3-times table yeay od)
Re:_:al-l an.d HSe Hundred square Bead strings

multiplication and .

L 3 Number shapes Number lines
division facts for the Counters Everyday objects
4-times table yeay o4

Recall and use .
L Bead strings
multiplication and Hundred square
o 3 Number tracks
division facts for the Number shapes Cvervday obiects
8-times table yoay ob)
Recall and use .
multiplication and Hundred square Bead strings
4 Number tracks

division facts for the
6-times table

Number shapes

Everyday objects

AL
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Skill Year Representations and models
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
/-times table
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
9-times table
Recall and use
multiplication and 4 Hundred square Place value counters
division facts for the Base 10 Number lines
11-times table
Recall and use
multiplication and 4 Hundred square Place value counters

division facts for the
12-times table

Base 10

Number lines

AL

1/
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Skill: 2 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

l [
1 UL
0 2 & 6 8 10 12 ™+ 16 18 20 22 24

Look for patterns in
the two times table,

1|@] 3 (@] 5|©) 7 ° using concrete

1 |@)] 13 15 17 19 manipulatives to

21 (2] 23 (2) | 25 (29| 27 (29 | 29 | support. Notice how
31(()| 33 (32 | 35 (39| 37 (33| 39 @ all the numbers are
41 @) | 43 (a2 | 45 (@9 | 47 (@D | 49 (&9 even and there is a

pattern in the ones.

Use different models

K to develop fluency. /
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Skill: 5 times table

Year: 2

Encourage daily

[
11
0 5 10 15 20 25 30 35 40 45 50 55 60

counting in multiples
both forwards and
backwards. This can
be supported using a

number line or a
hundred square.

Look for patterns in

the five times table,

n

12

21

22

using concrete
manipulatives to

31

32

Y

42

®B®Y®

support. Notice the
pattern in the ones as

well as highlighting
the odd, even, odd,
even pattern.

/
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Skill: 10 times table Year: 2

F—+—+—+—+—+—+—+—+—+—> | Encourage daily
0 10 20 30 40 50 60 70 30 90 100 - ‘
counting in multiples

both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always O,
and the tens increase
by 1ten each time.

MI12113(14 (1516|1718 |19

211222324 (25]126|27 28|29

31132 (33|34|35|36 37|38 39

4142|4344 | 45|46 |47 | 48|49

5115253 |54 (55|56 |57|58|59

61[62|63|64|65|66(|67|68|69

72|73 |74|75(76 |77 |78|79

81|82(83|84|85|86|87|88|89

®OBREBEV e

911929394 (95]96|97 98|99

\ _/
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Skill: 3 times table Year: 3
Encourage daily
. . . . counting in multiples
. . . . both forwards and
backwards. This can
. . . . be supported using a
@0 number line or a

19 | 20 hundred square.

EZ Cf /\ /\ /\ /\ Look for patterns in
the three times table,
3 6 9 12

49 |50

using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a

\ hundred square. /
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Skill: 4 times table

Year: 3

9 |10
18 [ 19 |€0)
29 | 30
38 | 39
49 | 50
4 8 12 16 20
24 28 32 36 40
44 48 52 56 60

O Lk 8 12 16 20 24 28 32 36 4O L4k L8

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

\

|/
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Skill: 8 times table Year: 3

PN I I R R ey 5 110 Encourage daily

1 [12[13 14|15 17|18 |19 | 20 Countlngcljnbmultlples,
supporte a
21|22 23|@4)| 25 |26 | 27| 28| 29|30 PPROFIEC BY
number line or a
31 (2| 33| 34| 35|36 | 37| 38| 39 |20
hundred square.
41| 42|43 | 44 | 45|46 | 47 |(@9] 49 | 50 :
Look for patterns in
51|52 |53 |54 |55 57 | 58 | 59 | 60 . .
the eight times table,
61|62 |63 |E4)| 65|66 |67 | 68|69 |70 . : .
using manipulatives
71 73|74 |75 | 76 | 77 | 78| 79 |80 .
@ to support. Make links
81|82 |83 |84 |85|86|87 88|89 |90

16 ) 2 0 to the 4 times table,
8 4 3 4 9119219394 |95(96|97|98|99 (100 Seeing how each

48 56 64 72 80 multiple is double the

fours. Notice the

pattern in the ones
SO O within each group of

—_ N five multiples.

+r rr + tr t + 1+ 1+ + 1 1T 1T 27 Highlight that all the

O 8 16 24 32 4O 48 56 64 72 80 88 96 multiples are even

using number shapes

\ to support. /
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Skill: 6 times table

Year: 4

ST
HEHEHEHEBE

2

10

n

®

13

14

15

16

17

19

20

21

22

23

25

26

27

29

31

32

33

34

35

36

37

39

40

41

42

43

44

45
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55
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71
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76

7
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80

§) 12 18 24 30
36 42 48 54 60
66 72 /8 84 90

81

82

83

84

85
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87

89

90
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94

95

96

97

99

100

22 s S5 OO0 0000 O

1 |
1
0 6 12

18 24 30 36 42 u8 54 60 66

|
|
72

N
7

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the six times table,
using manipulatives
to support. Make links
to the 3 times table,
seeing how each
multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

\

|/
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Skill: 9 times table Year: 4

Encourage daily

1123|4|5|6|7]|s8 @10
21| 22 23| 24| 25| 26 | @] 28 | 29 | 30 both forwards and

backwards. This can

31132333435 37 | 38|39 |40

be supported using a
— 41|42 43|44 |(5) 46 | 47 | 48 | 49 |50 bpo 8
number line or a

hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the

\ multiples. /

61|62 64 |65|66|67|68|69|70
90 ®

54 63 2 81

7273|7475 |76 |77 |78 |79]|80

91192193194 (959697 |98 @100
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Skill: 7 times table Year: 4

Encourage daily
counting in multiples

1l2|3]4|5]6|@) 8|90
1 {1213 |@)| 15|16 17| 18|19 |20

%....‘. O 22|25 20 |25 28 [ 27 |G| 25 |30 both forwards and
0000 0000 backwards, supported
31|32 |33 |34|65) 36 | 37 |38 | 39| 40 )
by a number line or a
/ 41 @43 44 | 45| 46 | 47 48@50

hundred square.
The seven times table

can be trickier to

71|72 73|74 75|76 |77 |78 |79 |80
learn due to the lack

2 s . .
81]82]83 85 86| 878818990 of obvious pattern in

@] 92| 95| 94| 95| 96 | o7 99 ]10 the numbers, however

they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
> in the multiples using
number shapes to
support.

42 49 56 63 70

g__

L
1
O 7 1% 21 28 35 42 49 56 63 70 77
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Skill: 11 times table Year: 4

2 | 33| 44| 55| 66 112(3|4|5|6|7|8]|9]|10 Encourage daily

(| 1213|1415 |16 17|18 ]|19 |20 counting in multiples
21 [€2)| 23| 24 | 25 | 26 | 27| 28| 29| 30 both forwards and

31|32 (63) 34|35 |36 | 37| 38|39 | 40 backwards. This can

— Oo Oo Oo 41|42 |43 | @) 45 | 46 | 47 | 48 | 49| 50 be supported using a

number line or a
51|52 |53 |54 |65) 56|57 | 58|59 |60
Qo hundred square.
61|62 63|64 |65|G6)| 67 | 68|69 |70

Oo 7 l72|73|7a|75 |76 |@)| 78|79 |80 ,
Look for patterns in

g81|82|83|84|85|86|87|E9|89 |90 ‘
& ® the eleven times

i table, using concrete
manipulatives to

88 | 99 | 110 [ 121 | 132

91]192|193|94 (95|96 |97 |98

B (] : support. Notice the
® B ] B pattern in the tens
B o

and ones using the
hundred square to

| | | | | | | | | |

— | I S N B E— support. Also

O M 22 33 4i 55 66 77 88 99 110 121 132 consider the pattern

\ after crossing 100 /

V ssoss
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Skill: 12 times table Year: 4
1 12l3lals5]6l708l9]10 Encograggdaily.

36 | 48 | 60 n | @) 1314 |15 16|17 |18]19 |20 counting in multiples,
96 | 108 | 120 21|22 23(6€2) 25|26 | 27 | 28| 29 | 30 supported by a

@\ 57 |38 |39 | 0 number line or a
hundred square.
41| 42|43 | 44| 45|46 | 47 |@B)| 49 | 50 _
®) Look for patterns in
the 12 times table,
using manipulatives
to support. Make links
to the 6 times table,
seeing how each
multiple is double the

31132333435

5115253 |54 (55|56 |57|58|59

61(62|63|64|65|66(67|68|69|70

7273|7475 (76|77 |78 |79)|80

81|82(83(84|85|86|87|88|89(90

91192193194 (9596|9798 |99 (100

B E E —— sixes. Notice the
B oo . HHE |aa i
= B8 (=] B E 22 pattern in the ones
ol Hpp ee within each group of
five multiples. The
I I I I I I I I I I > hundred square can
O 12 24 36 48 60 72 84 96 108 120132 44 support in

highlighting this

\ pattern. /
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Solve one-step Bar model Ten frames
problems with 1/2 Number shapes Bead strings
multiplication Counters Number lines

— Multiply 2-digit by 1- 3/4 Place value counters Short written method
digit numbers Base 10 Expanded written method
MUltI‘pr 3-digit by 1- 4 Place value counters Short written method
digit numbers Base 10
Multiply 4-digit by 1- 5 Place value counters Short written method

digit numbers




Multiply 2-digit by 2- 5 Place value counters Short written method
digit numbers Grid method
—
Multiply 2-digit by 3- 5 Place value counters Short written method
digit numbers Grid method

Multiply 2-digit by 4-
digit numbers

5/6 Formal written method
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Skill: Solve 1-step problems using multiplication Year: 1/2

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to

I_.|.|.I.I._ ;zcr:r?wr:llTUltiphcation
|ODO|O|O| 0 o/\0 O/\Q &/\Q O

In Year 2, children are
00000

One bag holds 5 apples.
How many apples do 4 bags hold?

introduced to the

|.|‘I.I.I. : : : : : S +45 25 +25O - multiplication symbol.
X =
L0 90008 5 xa-

\ _/




T+ 1o Teachers may decide
HIT| O to first look at the
i 3 4 expanded column
x 5 method before
— > o0 (5x4) @ X 5 moving on to the
i ' short multiplication
f|1]e 10 |6*30 117109 method
jrie 1 2 The place value

counters should be
used to support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.




1:2

MNow progress to multiplying a non-
teen two-digit number by a single-digit
number. Dienes can be used to
represent the numbers, in a similar way
to Spine 1: Number, Addition and
Subtraction, segments 1.15, 1.16, 1.20
and 1.21.

Present a problem, such as: ‘There are
two rows, each with thirty-fourchairs.
How many chairs are there altogether?

MNote that, for now, numbers should be
chosen to avoid the need to regroup.

Ask children to partition the 34,
describing it in terms of tens and ones,
then represent it using Dienes. Then
make another copy of the Dienes
representation of 34, since we are
multiplying by two. Finally, bring the
tens together and the ones together, to
represent the product. Record
equations and use unitising language
as you work through thesteps, as
shown oppositeand on the next page.

Repeat the process for a range of
two-digit = single-digit calculations,
without regrouping, until children are
confident. Use examples where the
two-digit number is sometimes
presented as the first factor and
sometimes as the second factor.

There are two rows, each with thirty-four chairs.
How many chairs are there altogether?

34 chairs

- I

EEESESEEES = EEAEEEEESE |
AENSSSEEES  SNASSEEESES |

Step 1 - partition thirty-four:

[TTTTTTTT]
[TTTTTTTT]
[TTTTTTTT]

Oooono

34=30+4 Thirty-four is equal to

2 rows

three tens and four ones.”

3d=3tens+ 4 ones

Step 2 - make a copy of the representation
(multiply by twao):

LITTTTTTTT]
Oooono

LITTTTTTTT]
ITTTTTTTTT]

OOoOoQO

LITTTTTTITT]
ITTTTTTTTT]
LITTTTTITT1

34 %2 Three-tens-and-four-

ones multiplied by two.'




Step 3 - multiply the tens and ones and recombine:

nooo|

CITTTTTTITT]
TTTTTTTTT]
CITTTTTTTITT1

OOOO

CITTTTTITTT11
COITTTTTTT1T]
CITTTTTT 111

OO0

)
-

LITTTTTTITTI
TTTTTTTITT]

IIITITTIT1]
CITTTTTTTITT]
(I ITTTTTT]

34x2=30x2+4x2 -+ Three-tens-and-four-

- 60 + 8 ones multiplied by two is
equal to three tens

=68 multiplied by two and
four ones multiplied by
two.’

Itensx 2 =6tens
donesx 2=28ones




1:3

Once children are comfortable with the
representations, equations and
language used in step 1:2, move to an
example that requires regrouping of
ones into tens, for example, ‘There are
three rows, each with twenty-four chairs.
How many chairs are there altogether?’

Follow the same sequence as for step
1:2, then regroup the ones (note that
only the final two steps are shown
opposite and on the next page).

Work through several examples,
working towards the generalisation:

‘If there are ten or more ones, we must
regroup the ones into tens and ones.’

Use examples where the two-digit
number is sornetimes presented as the
firstfactor and sometimes as the
second factor. Also, include examples
for which the ones are regrouped into
more than one ten (and some ones),
but avoiding the need to regroup the
tens into hundreds, for example:

28x3=20%x3+ 8x3
= 60 + 24

There are three rows, each with twenty-four chairs.

How many chairs are there altogether?’
Multiply the tens and ones and recombine:

[ITTTTTTTITIT]
Dooo)

EEEEEEEEEE

CITTITTITTT1T]
o000

CITITTTTTT]

o000

[TTTTTTTT]
[TTTTTTTT]

\
I:ID/

oooono
Ooo0on

CCITTTTTT1T]
CITTTTTITTT]

CITTTTTTITT]
CITTTTTTTT]
CLIITITTTTTT]

CITTTTTTTTT]

24x3=20x3+4x3 Two-tens-and-four-ones
— 60 + 12 multiplied by three is
equal to two tens
multiplied by three and
four ones multiplied by
three.”

2tensx 3 =61tens
donesx3=12ones




Regroup the ones into tens and ones:

FEEEERRE |(ODOE
HEHHEH |2oE
o s s o Y
sli=i=l=l=1= 2]
HHHHHYH (B0
nEEEEER @ o©
DO 0 dEOER O
24x3=60+10 +2 Twelve ones is equal to
— 7047 one ten and two ones.’

79 12ones=1ten+ 2ones

Repeat using place value counters where applicable.
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When moving to 3-

H T o digit by 1-digit
multiplication,
2145 encourage children to
» 4 move towards the
— short, formal written
9 8 0 method.
1 2 Base 10 and place

value counters
continue to support
the understanding of
the written method.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.




321x3
Dienes representation:

aj

Multiplication algorithm - expanded layout:

100s! 10s] 1s
3 (21
x | |3
3 3 x 1 ones =3 ones
' 6 ‘ 0 3x2tens=61ens
9 ’ 0 0 3 x 3 hundreds = 9 hundreds
9.6 3

Multiplication algorithm — compact layout:
3 2 1

X 3
9 6 3



521x3
Place-value counters:

00000 ©®
0000 ©OO®
00600 ©O

!
®®
® ®®
POOO® ®©®

Multiplication algorithm - expanded layout:
1,00052 ‘!005: 10¢ s

s |2/
X 3
| 3
le]o
15|00
15|63

3 x 1ones =3 ones
3x2tens=61tens
3 x5 hundreds = 15 hundreds
=1 thousand + 5 hundreds
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When multiplying 4-
digit numbers, place
digit by 1 digit multiplication. value counters are
the best manipulative

Th| H | T| O Refer to Year 4 multiplication method and apply with 4

Use only place value counters due to the size of numbers

/ involved. to use to support
54|78 children in their
2 1 understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written

K method.
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When multiplying a

» | 20| 2 multi-digit number by
10 600! B0 2-digits, use the area
model to help
1 | 20 2 children understand
— the size of the
numbers they are
H| T!| o using. This links to
finding the area of a
¢l 2 rectangle by finding
X 3|01 the space covered by
the Base 10.
2|12 The grid method
6| 6| O matches the area
model as an initial
&1 812 written method

before moving on to
the formal written
multiplication

K method.




4:2

Now spend some time working through the long multiplication algorithm using an expanded
layout as shown below and on the next page. Work through one step at a time in a similar way
to how the short multiplication algorithm was introduced in segment 2.14 Multiplication:
partitioning leading to short multiplication. Remember that, at this stage, we are focusingon
multiplications that only require regrouping of tens into hundreds.

Although the two two-digit factors can be written in either order, it is beneficial to get children
into the practice of writing the largest factor first, as this will become necessary when one of the
factors has more than two digits (see steps4:9 and 4:11).

Draw attention to the following key points, encouraging children to repeat the instructions at
each step:

First, write the largerfactor: 31.

‘Then write the smaller factor below, lining up the digits: 24.

‘Now multiply by the ones digit to give a partial product: to multiply thirty-one by four...’
...multiply one one by four to give four ones; write “4” in the ones column...’

...then multiply three tens by four to give twelve tens...’

...and regroup: twelve tens is equal to one hundred, and two tens; write “1” in the hundreds
column and 2" in the tens column.”

‘Then, place a zero to show that it's ten times the size.’

‘Next, multiply by the tens digit to give a partial product: to multiply thirty-one by twenty...’
...multiply one one by two tens to give two tens; write “2” in the tens column...’

...then multiply three tens by two tens to give six hundreds; write “6” in the hundreds column.’
Finally, add the partial products: 124 plus 620 is equal to 744.

If children need additional support with regrouping, they can use place-value counters as in
segment2.74.

Look more closely at the expanded algorithm and point out that, just like in short multiplication:

when the factors are recorded, the digits are aligned correctly (ones with ones, etc.)
when the partial products are recorded, the digits are aligned correctly.

Complete a few more examples (e.g. 32 x 14 and 34 x 22) together in the same way, talking
through each step.

Multiplication algorithm — expanded layout:

Step 1 - write the factors Step 2- multiply the ones digit by the ones
digit
3 EXEE
x 2 4 x 2i4]
4 4 x 1 one =4 ones




Step 3 - multiply the tens digit by the ones
digit and regroup

4% 3tens=12 tens

= 1 hundred + 2 tens

Step 4 - place a zero to show that it's ten
times the size

3|1

by 2 4
1124

0

Step 5- multiply the ones digit by the tens
digit

X w24

2 0 2tensx1one=2tens

Step 6 — multiply the tens digit by the tens
digit

0 2tensx 3tens =6 hundreds

Step 7- add the partial products

4:3

301
x 2 4
112 4 31x4
620 31x20
4 4
When children are confident using the What's the same?
‘What’s different?

expanded layout from step 4:2,
compare it with the compact layout
they were shown in step 4:7 and ask:

What'sthe same?’

‘What's different? »

Multiplication algorithm - expanded layout:

31 x4
31 % 20

| k| R | B W
[ e - [ -9

Multiplication algorithm - compact layout:

31

Bl B

4
4
0
4

.
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Th

X 200 30 4
30 6,000 | 900 120
2 400 60 8

Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Encourage children to
move towards the
formal written
method, seeing the
links with the grid
method.




Once children are confident multiplying any two-digit number by any other two-digit number,
build on this by multiplying three-digit numbers by two-digit numbers (e.g. 28X 312).

Follow the same process as earlier (for example, step 4:7), asking children to describe the
instructions at each step in laying out and applying the algorithm. You may find that, by now,
children begin to shorten the descriptive language they use to reason through the algorithm as
they become more confident with the strategy. Point out that we always write the three-digit
number first and then the two-digit number.

Begin with the expanded layout until children are confident moving to the compact layout
without place-value headings. You may wish to compare the expanded layout with the compact
layout for the first few examples.

Multiplication algorithm - expanded layout:
Step 1 - write the factors

6 8x2ones=16o0nes
= 1ten + 6 ones

Step 3 - multiply the tens digit by the ones digit and add the regrouped tens
%

3 (1°h2

x 28>

9|6 8xlten=8tens
8tens+ 1ten=9tens

Step 4 - multiply the hundreds digit by the ones digit and regroup
B

<]

K34 2

~~‘\ ‘\\
X 2. 8/
_— e e

24,9 |6 8x3hundreds=24hundreds
= 2 thousands + 4 hundreds

Step 5 - place a zero to show that it's ten times the size
4

N

H

O
O‘O’\QN




Step 6- multiply the ones digit by the tens digit
.

x
M= |2

2,
‘8
6
0 2tensx 2ones=4tens

E N =]

Step 7= multiply the tens digit by the tens digit
"t

2 tens % 3 hundreds = 6 thousands

Step 9- add the partial products
<

312x 8
312x 20

|k
W | b= O k| =
| | 00 M2

Multiplication algorithm — compact layout:

.
31 2
X 2 8
2 4 9 6
6 2 4 0
8 7 3 6
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When multiplying 4-
digits by 2-digits,

TTh | Th H T O children should be
confident in the
_— 2 I 3 9 written method.
% 5 8 If they are still

struggling with times
tables, provide

2 1 9 1 2 multiplication grids to
2 5 3 7
support when they
5 4 7 8 0 are focusing on the
1 1 use of the method.

Consider where

1 exchanged digits are
placed and make
sure this is consistent.
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Multiplication algorithm - expanded layout:

Step 1-write the factors

Step 2- multiply the fourdigit number by
the ones digit, regrouping where necessary

2. .

Step 3 - place a zero to show that it's ten
times the size

6
8

215 0 0 B8 3126x8
0

Step 4— multiply the four-digit number by
the tens digit, regrouping where necessary

2 .
3 1 2 6!
% 1218
25010 8 3,126x8
6 | 2 5 2 0 3,126x20

Step 5 - add the partial products
}

1 2 L
3 1 2 6
® 2 B
2 3|0 0 B 3126x8
5 2 0 3126x20
5 2 B

Multiplication algorithm — compact layout:
o
“f. TR A
a1 2

L\

LA

=
B | B D | b
0| o | o O







Skill Year Representations and models
Solve one-step
problems with division | 1/2 Baf modgl Arrays
_ Real life objects Counters
(sharing)
Solve one-step Real life objects Number lines
o Number shapes
problems with division | 1/2 _ Arrays
(grouping) Bead strings Counters
Ten frames
Divide 2-digits by 1- Straws
o Place value counters
digit (no exchange 3 Base 10
_ Part-whole model
sharing) Bar model
Divide 2-digits by 1- Straws
. . : Place value counters
digit (sharing with 3 Base 10
Part-whole model
exchange) Bar model




Skill Year Representations and models
Divide 2-digits by 1- Straws Place value counters
digit (sharing with 3/4 Base 10
. Part-whole model
remainders) Bar model
Divide 2-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division
D(;\iflciite(j;;ﬂlrcigr:ts \Sl}i; ) 4 Base 10 Place value counters
g e Bar model Part-whole model
exchange)
Divide 3-digits by 1- 4/5 Place value counters Place value grid

digit (grouping)

Counters

Written short division

\_




Divide 4-digits by 1- 5 Place value counters Place value grid
digit (grouping) Counters Written short division
/ . . . .
Divide multi-digits by
2-digits (short 6 Written short division List of multiples
division)

Divide multi-digits by

2_digits (long division) 6 Written long division List of multiples
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Skill: Solve 1-step problems using multiplication (sharing) Year: 1/2
20 Children solve
| problems by sharing

amounts into equal
o Y 2 I Y A groups.

In Year 1, children use

concrete and pictorial

There are 20 apples altogether. representations to

They are shared equally between 5 bags. solve problems. They

How many apples are in each bag? are not ?XP?Cted to
record division

. . . . . formally.
22088 (£ |-
introduced to the
. . . . . 50 =5 =4 division symbol.
00000 T

\ —/
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Skill: Solve 1-step problems using division (grouping) Year: 1/2

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to

%
There are 20 apples altogether. } repeated subtraction

They are put in bags of 5. on a number line.

They can use
How many bags are there? Y
concrete

representations in
@) O O O fixed groups such as
Q. O/\_ /N0 _2/ N\ 9 number shapes which

helps to show the link

00000 between
20 +-5=14 multiplication and
00000 division.

/
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Skill: Divide 2-digits by 1-digit (sharing with no exchange) Year: 1/2

f \ f \ When dividing larger
Tens _ g numbers, children can

use manipulatives
0 Q000

that allow them to
" O O 0 0 0 0 %// /// Eiret;tion into tens and
\_ AN |

J

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.

\ /




52

Enssssnsnn) BEB
[Essssssnnn] aa| ?
OTTTITTTTY ael -
Oy aam

10 3
10+3=13

When dividing
numbers involving an
exchange, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Children should start
with the equipment
outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.




‘Seventy-twosticks are shared equally between three children. How many sticks does each child get?’
72+3=?

Step 1 - write thedivisor and dividend Step 2- sharing the tens...

3)

@® 3) 7 2
®

EEEEEEE

‘Seventy-two divided by three.’ 7tens+3=2tensr1ten
‘Write “2” in the tens column...”

Step 3 -...and exchanging Step 4 - sharing the ones

2 4

357 12

1ten=10o0nes 12 ones+ 3 =40nes

...and write “1” to the left of the ones digit of | ‘Write “4”in the ones column.’
the dividend to make twelve ones.’




T e wauae
53
Ty BEB A
_— i 13113 | 13| 13

 53+4=1311

When dividing
numbers with
remainders, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.

Starting with the
equipment outside
the place value grid
will highlight
remainders, as they
will be left outside the
grid once the equal
groups have been
made.

Flexible partitioning in
a part-whole model
supports this method.




‘Seventy-three sticks are shared equally between three children. How many sticks does each child

get?’
73+3=1

Step 1 - write the divisor and dividend

Step 2 - sharing the tens...

ﬂﬁs

3)

EEEEEE®

3)?3

‘Seventy-three divided by three.’

Jtens+=3=2tensr1ten

Write “2" in the tens column...’

Step 3 —...and exchanging

Step 4 —sharing the ones

2
3

4 r

1 ten =10 ones

"...and write "1" to the left of the ones digit of
the dividend to make thirteen ones.’

13o0nes+3=4onesr 1 one
Write "4 r 1”in the ones column.’
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844 +4=211

Children can continue
to use place value

. counters to share 3-
844 ©0 digit numbers into
—] . (100 o] equal groups.
? ? ? ? 0 Children should start
. - - . (io0J100) with the equipment

outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.




Eight hundred and forty-eight pencils are shared equally between four year groups. How many

pencils does each year group get?’
848 +4=7

Step 1 —write the divisor and dividend

Step 2 - sharing the hundreds

&

3

2 2

4). ) 4}3434) @ 48 48

) O O

) @ @

(9 ® @

C) @ @

C) @ O

(109 O ®

(9 @ ®

8 hundreds + 2 = 2 hundreds

‘Eight-hundred and forty-eight divided by four.” | ‘Write “2" in the hundreds column.’
Step 3 —sharing the tens Step 4 -sharing the ones

2 1 2 1 2 1 2 212
4) 48 48 4) 4 8 48

dtens+4=1ten
Write “1" in the tens column.’

8 ones+4=2ones
Write “2" in the ones column.’
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Now move on to the calculation from
step 3:2, which requires exchange of
hundreds for tens, but with no
exchange of tens for ones and no
overall remainder: ‘Seven hundred and
five exercise books are shared equally
between five year groups. How many
books does each year group get?’

Work in the same way as that described
in step 4:1, but now draw particular
attention to theexchange

‘First write the divisor: *5"."

‘Then draw the frame.’

‘Then write the dividend: "705"."

‘Wow divide, starting with the
hundreds: seven hundreds divided by
five is equal to one hundred, with a
remainder oftwo hundreds; write “1" in
the hundreds column...’

‘and exchange the remainder:two
hundreds is equal to twenty tens write
“2"to the left of the tens digit of the

¥

‘Then move to the tens: twenty tens
divided by five is equal to four tens;
write “4"in the tens column.’

‘Then move to the ones: five ones
divided by five is equal to one one;
write “1"in the ones column.’

Note that only the middle steps -
division of the hundreds and exchange
—are fully illustrated opposite, but
place-value counters should be used
throughout, alongside the written
algorithm, for the first example with
exchange.

Work through a variety of similar
calculations (e.g. 786 + 3, 640+ 4 and
576 + 3), gradually removing the

Seven hundred and five exercise books are shared
equally between five year groups. How many books does
each year group get?’

705+5=7

Sharing the hundreds:

188
(o9

@?us

7 hundreds + 5= 1 hundred r 2 hundreds
‘Write “1"in the hundreds column...’

Exchanging:

1 1
5)

@?%5

EEREEEEEEE
OlO0OOC00)

® (@

2 hundreds = 20 tens

"..and write 2" to the left of the tens digit of the
dividend to make twenty tens.’




4:5

Repeat steps 4:3 and 4:4 for a range of calculations including examples involving:

no exchange but an overall remainder (e.g. 637+ 3)

exchange of hundreds for tens only, with an overall remainder (e.g. 727 + 4)

exchange of tens only with (e.g. 563 + 5) or without (e.g. 570+ 5) an overall remainder
exchange of both hundreds and tens with (e.g. 963 =+ 7) or without (e.g.612 + 4) an overall
remainder.

For now, keep to examples where the hundreds digit of the dividend is greater or equal to the
divisor.

Example — exchange of both hundreds and tens, without an overall remainder;
612+4=7

Step 1- write the divisor and dividend

Six hundred and twelve divided by four.’ 416 1 2

Step 2- sharing the hundreds...

1

4)@@
®e

(C)

&

& hundreds +4 =1 hundred r 2 hundreds ‘Write "1"in the hundreds column...’




Step 3-...and exchanging

1
4) 0) 4] 621 2
®

2 hundreds =20 tens
...and write “2" to the left of the tens digit of the dividend to make twenty-one tens.’

Step 4- sharing the tens...

1 5

5
4i621 2

1

21tens+4=>5tensr1ten ‘Write “5" in the tens column...’

Step 5-... and exchanging

1

1 5

4j521 12

1ten=10ones
"...and write "1"to the left of the ones digit of the dividend to make twelve ones.’

Step 6- sharing the ones

12 ones+4 =3 ones
2, 1
‘Write "3" in the ones column.’ 46 71 '2




4:7

Mow spend some time working through a problem where the hundreds digit of the dividend is
smaller than the divisor (e.g. 2715+ 5). A common error that children make is to transfer an
incorrect ‘remainder’ to the tens, equal to the difference between the divisor and the hundreds
digit of the dividend, rather than exchanging all of the hundreds into tens:

0 6 3 0 4 3

MhEx SMWS«
This follows on from what children learned, in step 2.8, regarding calculations where the ones

digit of the dividend is smaller than the divisor (83 = 4).

Emphasise the importance of writing a ‘0" in the hundreds column then exchanging the
hundreds for tens.

Mote that, in the representations below, the counters are only illustrated for sharing and
exchange of the hundreds. However, you should use counters throughout the calculation.

Work through a variety of similar calculations (e.g. 488 = 8), gradually removing the scaffolding
of place-value counters until children are confident.

Hundreds digit of the dividend is smaller than the divisor:

215+5=7
Sharing the hundreds

0

5) : : 512 1 5
o

2 hundreds = 5= 0 hundreds r 2 hundreds ‘Write “0" in the hundreds column...’
Exchanging

0 0

5)

5j221 5

®

®

®

®
00000

2 hundreds = 20 tens
...and write "2" to the left of the tens digit of the dividend to make twenty-one tens.’
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Place value counters

4 > 6 6 Refer to Year 4 division method and apply with 4 digit by or plain counters can
1 .
2 8 5 3 2 Use place value counters due to the size of numbers value grld to support
/ involved. children to divide 4-
digits by 1-digit.

Children can also
draw their own
counters and group
them through a more
pictorial methaod.

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with multiple
exchanges.
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Skill: Divide multi digits by 2-digits (short division) Year: 6
When children begin
0 3 |6 to divide up to 4-
p > { 432 -12 = 36 J digits by 2-digits,
12 4 3 2 written methods

become the most
accurate as concrete
and pictorial
representations
become less effective.
Children can write out

‘ 0 4 8 9 multiples to support
{ . J their calculations with
7y335 +15 =489 15 2 |75 | By |15 larger remainders.
Children will also

solve problems with
15 30 45 60 7’5 90 105 | 120 | 135 | 150 remainders where the
quotient can be
rounded as
appropriate.

\ /




Please refer to the model on the following page.

When a remainder is
left at the end of a
calculation, children
can either leave it as a
remainder or convert
it to a fraction.

This will depend on
the context of the
question.

Children can also

answer questions
where the quotient
needs to be rounded
according to the
context.




Teaching point 3:

When there is a remainder, the result can be expressed as a whole-number quotient and a
whole-number remainder, as a whole-number quotient and a properfraction remainder, or as a
decimalfraction quotient,

Steps in learning

Guidance

Representations

3:1

Now that children can confidently
divide by two-digit divisors, explore the
different ways to express the outcome
of calculations with remainders,
including:
as a whole-number quotient and a
whole-number remainder
(e.0.730+25=29r35)
as a decimal fraction
(e.g.730+25=29.2)
as a whole-number quotient and a
properfraction

[e.g. 730+ 25 = 295) .

When introducing the three options,
the dividend and divisor should be kept
the same, as exemplified opposite, so
that the focus is on the difference in the
way the remainder is expressed. Note
that, in steps 3:7-3:4, calculations are
selected such that when the answer is
expressed as a decimal fraction, only
one decimal place is required.

Before beginning, you may wish to
recap learning from segment

2.12 Division with remainders, Teaching
point 3 regarding the careful
interpretation of calculations with
remainders in connection with
contextual problems. Then apply this to
a problem solved using long division as
illustrated opposite (children already
learnt to express remainders as, for
example, 29r 5in Teaching point 2).

Long division —remainder expressed as a whole
number:
Sue has seven hundred and thirty books. She packs
them into boxes oftwenty-five.’
‘How many full boxes are there”
‘How many boxes does she need to pack all of the
books?
‘How many books are not in a full box?

730+25=?

x 25
2 9 r5 11 25
255? 30 5| s0
5 0
ﬁ 0 41100
2 2 5 5125
005 81| 200
10| 250

50,730+25=29r5

Full boxes: 29
Boxes needed: 30
Books notin a full box: 5

Short division alternative:

0 2 9 r5
25)? 3 Bg




3:2

Mow present a context with the same
dividend and divisor as in step 3:1, but
for which it would be more appropriate
to express the result as a decimal
fraction; for example:'Dinesh sells
twenty-five jumpers, each for the same
amount, and makes a total of £730. How
much did each jumper sell for?

Discuss why it isn't appropriate to use
the answer from step 3:1, because it
only tells us that each jumper costs £29
‘and a bit’ and we need to know the
exact price. Note that, in this particular
case, expressing the remainder as a
fraction, as in the next step, could be
used to convert the answer, if children
know that one-fifth of £1is 20 p.

Demanstrate how to continue the
application of the long division
algorithm to work out the value of the
digit after the decimal point. Draw
attention to the alignment of the
decimal point, and exchange of 5 ones
for 50 tenths. As usual, describe the
whole-number part of the calculation
with unitising until you reach the
remainder (Step 1 opposite); then
continue the calculation, describing the
introduction of the decimal point
(5tep 2 opposite) and unitising in tenths
(Steps 3and 4 on the next page).

A common error is for children to write
the remainder in the tenths column
(resulting in an incorrect answer of 29.5
in this example), without taking into
account that the remainder (5) needs to
be divided by the divisor (25).

Long division — remainder converted to decimal
fraction:

‘Dinesh sells twenty-five jumpers, each for the same
amount, and makes a total of £730. How much did each
jumper sell for?

730+ 25=7

Step 1 - calculate the whole-number guotient:

73tens+ 25 =2tens and a remainder

"Write “2"in the tens column of the answer line and
write “50" underneath the “73"!

73itens — 50 tens=23 tens

"Write “23" underneath the "50"

23 tens= 230 ones

Write “0" after the “23".

230 ones+25=19 ones and a remainder

‘Write "9” in the ones column of the answer line and
write "225" underneath the “2307

230 ones—225 ones=5 ones

‘Write "5" underneath the "225".

Step 2 - introduce the decimal point:
2 9,

25)7 0.0

5

‘C’.‘rm

Pt Pt
Rt Lot

0
5

5

‘There is a remainder. To represent this as a decimal
fraction, first write a decimal point after the ones digit
of both the dividend and the quotient. Write a place-
holder zero in the tenths column of the dividend.”




Step 3 - continue:

2 9.
257 3 0.0
5 0
2 30
2 2 5
5 0
5 ones = 50 tenths
‘Write “0" after the “5".

S5tep 4 — complete the calculation:

2 9.2
257 3 0.0

=

Bt B
bd sl
wn

‘L.nl_.n
olo o

50 tenths + 25 =2 tenths

‘Write "2" in the tenths column of the answer line and
write “S0" underneath the 50"

50 tenths — 50 tenths =0 tenths

‘Write "0" underneath the "50°°

50,730+ 25=292
‘Each jumper sold for £29.20.

Short division alternative:
g 2 9.2
15)? 73 By | 5g

3:3

Keeping the same dividend and divisor,
explore a context for which it would be
appropriate to express the result as a
proper fraction, Again, use the usual
descriptive language to explain the
calculation until you reach the
remainder; then describe as
exemplified on the next page.




When providing the final answer to the
question, it is important for children to
express the fractional remainder in its
simplest form; children learnt to
simplify fractions in Spine 3: Fractions,
segment 3.7,

Mote that in the example opposite, it
would also be appropriate to say that
Saveeta travels 29.2 times the distance
that Lily travels.

Long division — remainder converted to proper
fraction:

Saveeta travels 730 km tovisither grandma. Lily travels
25km tovisither grandma. How many times Lily's
distance does Saveeta travel?

730+25=1

o] w
el

LN

Pt
i
]
(=T P I ]

MI“\J‘
P lad
{9y [

Ln

‘There is a remainder. To represent this as a fraction,
write the remainder as the numerator and the divisor
as the denominator.”

. _ 5
STES—E

Write % after the ones column of the answer line.”

Simplify the fraction.”
5 _1
55

So, 730+25= ngl
Saveeta travels twenty-nine and one-fifth times the

distance that Lily travels.”

Short division alternative:

5
{}EQE

25)? 3 2y

3:4

Using a different calculation, show three algorithms alongside each other, representing the
three different ways of expressing the remainder. Then discuss, for a variety of contexts, which
representation is appropriate. Note that there isn't necessarily one 'correct’ answer; in many
cases both the decimal fraction and the proper fraction representation of the remainder are

appropriate,




2 3 2
5
1513 5 4
3 0
5 4
4 5

o

2 3.6
15)3 5 4.0
3 0

5 4
4 5

9 0

9 0

0

S50,354+15=23r9
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50,354+15=236

Possible contexts:

‘Robert raised £354 for charity. Harrison raised £15. How many times as much did Robert raise

compared to Harrison?’

‘Debao has cut 354 m of rope intofifteen equal lengths for climbers to use. How long is each piece?

‘Rachel has 354 beads. She uses fifteen to make a bracelet.”

‘How many bracelets can she make?”
‘How many beads does she have left over?

‘Some children wash cars to earn some money for their holidays. There are fifteen children and
they earn £354 altogether. How much does each child get if they share the moneyequally?
‘One bin holds 15 kg of rubbish. During a school week 354 kg of rubbish is collected. How many

bins have been filled?

3:5

MNow that the children have an efficient method to divide, work through a calculation in which
the quotient has two decimal places, beginning with cases that have ‘25" or ‘75" after the
decimal point of the quotient (e.g. 105 + 20 = 5.25). Use similar language to describe the stages

of the calculation as thatexemplifiedin steps 3:2 and 3:3.

Then work through some examples that have answers with two decimal places but that don't
resultin .25 or .75, e.q. 141 + 60 and 236 + 50.




‘There is a remainder. To represent this as a
fraction, write the remainder as the
numerator and the divisor as the
denominator.”

B _ 5
520 T
Write ”;—ﬂ " after the ones column of the
answer line.’

‘Simplify the fraction.”
5 _1

0 4

S0, 105 +20 = 5%
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‘There is a remainder, To represent this as a
decimal fraction, first write a decimalpoint
after the ones digit of both the dividend and
the guotient.”

Write a place-holder zero in the tenths
column of the dividend.”

5 ones = 50 tenths

‘Write “0" after the "5"/

50 tenths + 20 =2 tenthsand a remainder
"Write “2" in the tenths column of the answer
line and write *40" underneath the "50"."

50 tenths — 40 tenths = 10 tenths

Write *10" underneath the 50"

Write a place-holder zero in the hundredths
column of the dividend.”

10 tenths = 100 hundredths

‘Write "0" after the 10"’

100 hundredths + 20 = 5 hundredths
Write “5" in the hundredths column of the
answer line and write “100" underneath the
“Tog~’

100 B 100 _ 0
hundredths  hundredths ~ hundredths
Write “0" underneath the 1007
50,105+ 20=5.25




Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor — A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division

Remainder - The amount left over after a

division when the divisor is not a factor of
the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor



