Halstow Primary School
Progression in Calculation




At Halstow Primary we aim to create a sense of excitement and curiosity
around mathematics. Children are encouraged to make links between what
they are learning and the world around them. A high quality maths
education provides the foundation for understanding of the world. Maths is
essential to everyday life and necessary in almost all forms of employment.

The purpose of this document is to outline the stages of p rogress for written
calculation methods in the four operations.

Children should be introduced to the processes of calculation through a wide

range of practical, mental and oral activities. The use of images and
practical equipment is central to introduce number concepts and methods
of calculation, including both mental and informal methods. Children should
be able to verbally explain what they are doing before they record any
calculation.

Although the focus of the policy is on written methods it is impor tant to
remember that the ability to calculate mentally is of equal importance.
Mental calculations should complement written recording. It is important that
children do not abandon jottings and mental methods once written methods

are introduced. Therefore , children should always be encouraged to look at

a calculation and decide the best method to choose 0 picture ; mental
calculation with or without jotting ; written method or calculator. They need to
decide:

1 Canldothis mentallyin my head?

1 Canldothis in myhead alongside using a picture or a jotting?

1 Dol needtouse a written method?

1 Do lneed to use a calculator?

The strategies within this policy have been organised in a progressive order,

linking to the new national curriculum. It is crucial for t eachers to take into
account the childrends stage of mat hemati ca
they have a sound understanding of the mathematics and not just a

mechanical method for finding an answer. In order for all children to receive

the appropriate le vel of challenge it may be necessary to extend children

with the later stages, whilst for other children it may be necessary to further

reinforce earlier stages of calculation.




Introducing addition

% One, two, three, four five...

..once I caught a fish alive.

Six, seven, eight, nine, ten... 1 o

..then I let it go again.
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What does this sign mean?
What different words are there
for this sign? E.g. add, addition,
altogether, sum, plus, total,
combined, more than.

Explore rhymes and songs.
Play number adding games.
Read and write the addition

(+) and equals ( =) signs.
Understand the equals sign
means Ot he same
makes or total).

Use of physical objects 0
visual and kinaesthetic resources

Use of physical objects to
represent numbers, e.g.
numicon, unifix cubes,
counters.

Using objects combin e two
different amounts to see what
they make.

Begin to record the
calculations, but still using
physical objects to solve the
calculation.

Read and write full number
sentences, using the addition
(+) and equals (=) signs .

for adding U and TU numbers.

6+3=9 +1 +1 +1
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1 Become aware that the equals
sign can be in different
positions (commutative law) by
rearranging calculations, e.g.
3+2=5and 2+3=5.
Numbered number line method 0o 1 Annotated number line is used

for counting on.

Add, by counting on in ones.
Add one -digit and two -digit
numbers to 20.

Encourage children to start

with the larger number and

then count on.

Numbers on rulers can also
been used as number lines .
Begin to solve missing numbers,

eg.7=011+3




Blank number line method o
for adding U, TU, HTU numbers.

TU TU
24 + 33 =
+7 +10 +7
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A blank number line is used for
counting on, beginning with

the biggest number.

First jump is always to the first
tens number.

Add tens and units as whole
jumps (rather than in 1s).
Children who master TU can
begin to partition HTU.

Place value arrow cards can

be used to help support

learning of place value of HTU.
Children learn how to draw

their own number lines .
Children also | earn to use a 100
square to add and to count in
2s, 5s and 10s.

Understand that ad dition can
be done in any order, e.g.
4+13=17and 13+ 4=17.

Partitioning TU method &
focus on collecting like terms (TU) and
adding them together

TU TU
34 + 58 =
30+50=80
4+ 8=12
80+ 12 =92

Start with numbers that do not
cross the tens boundary.
Partition the number
according to tens and units,
acollect like terms 6and then
recombine to find the total.
Onceachildcanad da
multiple of ten to a 2 digit
number mentally (e.g. 80 + 12)
they are ready for adding pairs
of 2 digit numbers that do cross
the tens boundary.

Encourage children to
estimate answers to
calculations.

Partitioning TU + TU method &
moving to support fo rmal column

method
41 + 76 =
4 [0 |+ |1
7 |0 |+ |6
1112 |0 |+ |7 |=1]1 11 |7

Partition into tens and units,
recording the larger number
first. Set out in the column
method.

Areas to consider: Do they
understand place value?

Do they understand why the
digits are lined up as HTU?
Can tkeyl&ct |i

K




Partitioning HTU + HTU method 1 Partition hundred, tens and unit
numbers.
368 + 493 = 9 Decimals can be included, in
the context of money and
310 [0 |+ 6 |0 |+ 8 measure.
4 |0 |0 |+ 9 |o |+ 3 {1 Possible misconception:
7 1o lo |+ 1115 lo |+ |1 1 numbers are not lined up
properly.
_ 861 1 Practise mental addition by
acollecting like terms @
Extended column method 0 f Record 1 digit per square, to
using partitioning ensure numbers are lined up
accordingly.
4 7 1 Can extend to bigger numbers
+ 1216 and also be used for adding
1] 3 | (units 7 + 6) decimal numbers.
1 Possible misconceptions:
6 | 0 | (tens 40+20) Adding 40 and 20 as 4 and 2.
713 0.9 + 0.5 = 0.14 (should be 1.4)
2136
+ 773 Add from the units
T first in preparation
q for the compac t
| OO method
2 00
3|09
Short column meth od 1 Children need to recognise the
value of the hundreds, tens
T U and units without recording the
partitioning. Their place value
4] 7 understanding needs to be
T 12 6 Reinforce the correct place secure for this method.
value by reminding children 1 Record 1 digit per square, to
713 the actual value here is 40 ensure numbers are lined up
! add 20. accordingly.
1 Add units first.
1 Carry below the line.
Short column method o 1 Moving on to crossing tens and
crossing the boundaries hundreds boundaries.
1 Start addition top/down.
4| 7 1 Carry below the line.
+ 7|6
12| 3
1 1




Short column method o
decimals
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Empty decimal places can be filled with zeros
to show the place value in each column.
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Adding numbers with more
than 4 digits and numbers with
increasing complexity.

Add numbers in context such
as measures and money.
Understand the place value of
decimals.

Tenths, hundredths and
thousandths should be
correctly aligned, with the
decimal point lined up

vertica lly, including in the
answer row.




Introducing the concept of subtraction
- rhymes and physical objects
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What does this sign mean?

What different words are there
for this sign? E.g. subtract, take
away, difference  between, how
many less than, de crease.
Vocabulary is introduced to
children through games and
rhymes e.g. 10 green bottles.
Find one (or more) less than a
number using physical objects.
Introduce the concept of
subtraction using physical
objects to represent the
numbers , e.g. numicon, unifix
cubes, counters.

Record subtraction as taking
away pictor ially.

Understand the use of symbols &
and =and beginto use them to
record subtraction calculations
(using objects/visual supports).

Subtraction of U and TU using objects

35822 =
Remove 22, record as 359022 =13

Subtract units and tens and units
from numbers up to 20 , using
physical objects.

Learn o0finding t
for example by using the Bar
Model.

Understand the concept of
subtraction as difference , by
comparing sets of objects.
Subtract using partitioning and
equipment.

h

Numbered number line method &
for subtracting U and TU numbers.

50 2 = 3 by counting back in ones
Va2 2\
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Subtract by counting back in
ones ona numbered number
line.



http://www.google.co.uk/imgres?imgurl=http://a.files.bbci.co.uk/kandlarchive/live/production/schoolradio-assets/img/earlylearning/nurserysongs/ten_green_bottles_opt_960x540.jpg&imgrefurl=http://www.bbc.co.uk/schoolradio/subjects/mathematics/countingsongs/G-Z/ten_green_bottles&h=540&w=960&tbnid=8lUAUeF4YiVwWM:&zoom=1&q=10+green+bottles+song&docid=ZhRm27a1hs0xtM&ei=-PhZVcO9NOLT7Qb1t4Eo&tbm=isch&ved=0CCAQMygAMAA

Blank number line method &
for subtracting U and TUnumbers by
counting back

47023 =24
Subtract tens, then units
_1 _1 _1 - 10 - 10
e~~~ N\~ N\
24 25 26 27 37 47

47023 =24
Subtract tens and units as a whole

-20
-3
VeV N

24 27 47

Use of blank number lines to
subtract by partitioning and
counting back @ subtract tens
first, then units.

Use blank number lines to
subtract by partitioning and
counting back 0 subtract tens
and units as a whole.

Blank number line method o
for subtraction of TU and HTUnumbers
by counting on

750845=30

First jump is always to the next multiple of ten
Add up the 6jumpsd, col
totalling tens and units

+5 +10 +10 +5
O X>r7 S >7 S>»7 oS>

45 50 60 70 75

281 0152 =129

+8 +40 +80 +1
(7 S>> s> = (7S
152 160 200 280 281

Use blank number lines to find
the difference by counting on
from the smaller num ber. Jump
to next multiple of 10 first, total
up jumps made in tens and

units.

Use blank number lines to find
the difference by counting on.
Bridge through multiples of 10
and 100 and then total up
jumps.

Expanded method &
using partitioning

89 -35=54
80+9
-30+5
50+4

Use expanded column method
with partitioning, without the
need to exchange.




271-167 =104 Use expanded column method
with partitioning , where
. o ) exchange is necessary. (Ensure
> lolo 710 1 there is a clear understanding of
11 1ol o ‘6 1 0 7 place value and model the fact
—1 6 6 n 6 4 that the value of the numbers
does not change).
100+0+4=104
Extended column method Subtrac t using column method &
emphasise larger number on
96-21 =75 top, subtract units first, followed
by tens, then hundreds. Record
9 |6 steps and total up to find the
1o 1 answer to the calculation.
5 |(6-1)
7 | 0 |(90-20)
L o
Compact column method Model expanded and compact
methods alongside each other
563 & 248 = 315 to emphasise the place value of
500 " 0 60. " 13 the digits in the compact
-~ 200 | =+ 20 | + method. .
300 n 10 " 5 Emphasise larg est number first in
subtraction.
Subtract in order, units, ten s,
5 |56 |13 hundreds then thousands
-1 2 4 8 Record exchanges next to
31115 relevant digits and ensure it is

not referred to as borrowing.

Compact column method for numbers
with more than 4 digits and numbers
with increasing complexity

4o | 185 |13

2 7 8

2 8 5
YRS 9k

3608 kj

Subtract from numbers where
there is more than one
exchange. Move along the
columns and change number to
the left of the column. Record
numbers exchanged next to the
relevant numbers in the top row.

Moving on to subtracting
numbers (incl uding money and
measures) with decimal places.




v 10 ' Moving on to subtracting
178 0.1 N numbers with zeros used as
o h place holders.

5.4 5 6
1 2.5 5 5

10




Introducing the concept of 1 What does this sign mean?
multiplication 1 What different words are there for
this sign? E.g. gro ups of, lots of,
multiply, times, product of.
1 Introduce the concept of
multiplication as grouping , using
Double 4 in hoops physical objects/practical activities.
2 groups of 5 (using numicon ) 1 Group objects using pictorial
» representations.
e R e 1 Use objects as a visual aid to answer
- W . .
qguestions sucé@2 as
- ~ .~

groups of 5?

-~ At .

- - Y ~ ~> -

Multiplication as repeated addition 1 Link grouping to repe ated addition
_ _ number sentences, e.g. 4 groups of
5+5+5=15 rlowmany legs will 3Teddies) 5 is the same as 2 +2+2+2=8
> 10 15 altogether.
. .. % ‘) & 1 Use a number line to model
2+ 2 + 2 =6 repeated addition and find the
total.

1 Link repeate d addition to the
vocabulary of multiplication;
5+5+5+5+5isthesame as 5

0 5 10 15 20 25 lots/groups of 5.

11



Multiplication using arrays

3+3+3+3=12

3 multiplied by 4 is 12 (SRR

3x4=12

X X 00
(F X ' )
‘ GRS —

X :'“"z
900

4X5=20

Understand use of arrays to model
repeated addition.

Use of arrays to represent
multiplication,e.g. 05 gr oups
and the commutative relationship,

03 groups of 50.

Introduce writing the multiplication

symbol X and use to record arrays
as a multiplication calculation.

Move on to m aking equal jJumps on
a number line to solve a
multiplication calculation.

Partitioning to multiply TUand U
numbers

10 3

/ A \

[ |0

[ | [l il
4 | 40 |L1_2_‘I

| Ininn

13 x4 10 x4 =40
3x4=12 40+ 12 =52

The Grid Method for TUx U

43 x 3=
X 40
3 120
120 + 9 =129
The Grid Method for HTU x U
136 x 5 = 680
X 100 30 6

5 500 150 30
500 + 150 + 30 = 680

Partition numbers using practical
equipment to model grouping and
totalling up. Record related
calculations.

Introduce the grid method, showing
partitioning of numbers to be
multiplied. Multiply each number on
grid (focusing on place value) and
find the total (using column addition
if appropriate).

12




The Grid Method to multiply U, TU or

1 Partition numbers to be multiplied,

HTU by TU and numbers to be multiplied by
and then draw the appropriate grid
24X 37 = to multiply each number. Total
X 2 4 each row on the grid and add them
30 600 120 to find the answer to the
7 140 28 calculation 0Col Il ecttol i
600 + 100 +100 = 800 add together, or  the colum n
20+ 40+ 20= 80 method if secure.
8= 8
800+80+8 = 888
432 xb3 = 22,896 TthThHTU
20000
1200
x | 400 30 2 1500
50 | 20000 1500 100 100
3 1200 90 6 90
*+ [}
22896
The Grid Method to multiply f Partition decimal number s and use
decimals and solve algebraic the grid method to multiply each
calculations number. Add numbers in each row
on the grid and find the total (using
2.4x6.2= column addition if appropriate) or
X 2 0.4 by écollecting | i ke f@rer ms 6
6 12 2.4 adding tens, units, tenths,
0.2 0.4 0.08 hundredths together.

24x6.2=10+4+0.8+0.08=14.88

1 When algebra is introduced

, the
Grid Method is also a useful visual

2(a+b) =
. B b representation for algebra.  Use a
2 22 = grid to multlply zAaIgebralc_ )
calculations. @&Collect like terms 0to
b ab b2 find the final answer.
2(a+b) =2a+2ab+ 2b
The expanded method 1 Introduce the expanded column
method for multiplication. Multiply
11318 units, tens, hundreds in turn and
X 7 record each product vertically in
51| 6 (units 7 x 8) columns to then be totalled up.
2,11]0 (tens 7 x 30)
7,10]0 (hundreds 7 x 100)
9| 6|6

13




Short and long multiplication
method o multiply multi -digit
numbers and decimals using
formal method.

X
|

» O N
OOl

3
3

f
| 23 I X
% | &
/740 I y
LER S @
[ 9,74 I £

a

6.23
27
43.61
124.60
168.21

Introduce short and long
multiplication alongside  the grid
method and expanded method of
multiplication.

Approximate answers to
calculations by rounding first, e .g.
300 x 4 =1200.

Use short multiplicatio n to multiply
whole and decimal numbers by a
single digit. Multiply units first (or
decimal values) , followed by tens,
hundreds, etc.

Use long multiplication to multiply
whole numbers or decimals by 2
digit numbers. Multiply by the units
first, then the tens number, focusing
on the place value. Record each
product vertically below the
calculation and then add to find
the answer.

14




Introducing the concept of Division ' What does this sign mean?

1 What different w ords are there for
this sign? E.g. divide, divisible by,
share, shared, groups of , split,
each, quotient, per, equal parts.

1

1 Real-life objects and groups are

~ il ;,
ety ‘”d)
used to represent the concept of
] sharing, also linked to

multiplication.

“Know and understand sharing and grouping: o
et tredbtv p o ey e e 7 / = 1 Introduce the concept of division

i There are b sweets, how many people can have 2 sweets each? as grouping using
objects/practical activities.
=) 00/00/00

Children should be taught to recognise whether problems require sharing or grouping,

1 Group objects using pictorial
representations.

9 Children experiment with the
concepts of sharing and grouping
in a number of contexts.

6 divided by 2 using Numicon and counters

How many 2 ] 1 Understanding and recording can

tiles can we fit be supported by the pract ical use
on the 6 tile? of arrays.

1 Use of concrete objects (using
counters or Numicon ) alongside
written number sentences.

1 Reinforce the relationship between
multiplication and division.

15



Sharing or repeated subtraction

Cakes are shared out and placed in an
array forma tion

s ] >

@ —

N

N

& £»

5 + 2 using grouping model

e — XOO00000000000 V ©

,r(q
r(,

Ce——e Cee—— | —— f
COOO00~000—-000000

Use of objects such as:
12 shared between 4 = 3

Practice counting in 2s, 5s and 10s.

Support childrenos
of division through sharing of

objects and link to multiplication:
OHow can we share
bet ween 2 peopl e?d

Children share -out real objects to
support their own recordings.

Children also split objects into
equal groups; this can be linked to
multiplication. This, along with
using pictorial objects, prepares
children to move on to division by
array.

Make comparisons between fractions
and division

Recognise, find and name a half
as one of two equal parts , of an
object , shape or quantity.

Calculate and record simple
fractions of a length, shape, set of

16






