


Addition and Subtraction
Guidance for Representation

When using algorithms such as columnar addition and subftraction, the
majority of pupils should, in Year 3, set-out work using the ‘one digit per
square’ approach, using a ruler to neatly create an answer box. This will
ensure pupils are more likely to avoid errors, see patterns and experience
SUCCESS.
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Addition and Subtractic
Calculation Policy



Part-Whole
Model

This part-whole model supports children in
their understanding of aggregation and
partitioning. Due to its shape, it can be
referred to as a cherry part-whole model.
When the parts are complete and the
whole is empty, children use
aggregation to add the parts together
to find the total.

When the whole is complete and at
least one of the parts is empty, children
use partitioning (a form of subtraction)

to find the missing part.
Part-whole models can be used to

partition a number into two or more
parts, or to help children to partition a
number into tens and ones or other

place value columns.

In KS2, children can apply their
understanding of the part-whole model to
add and subftract fractions, decimals

and percentages.
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Numloer Lines
(lakeled)

5+3=8 Labelled number lines support
children in their understanding of

addition and subtraction as
| | | ¥ Y v ° | | N augmentation and reduction.

Children can start by counting on or back in
ones, up or down the number line. This skill
8+ 7=15 links directly to the use of the number track.

Progressing further, children can add
2 5 +2 + 5 numbers by jumping to the nearest 10 and
then jumping to the total. This links to the
making 10 method which can also be
supported by ten frames. The smaller
number is partitioned to support children to
make a number bond to 10 and to then

14-6=8 add on the remaining part.
4 -2 -4 Children can subtract numbers by firstly
2 jumping to the nearest 10. Again, this can be

supported by ten frames so children can see
how they partition the smaller number into
the two separate jumps.




Numiboer Lines (blank)

35+37=72
+ 5
35 alg
35+ 37=72
+ 5
35 40
72 - 35 =37
+ 5
35 alg

+ 30 + 2
70 72
+ 32
72
+ 30 + 2

/0 72

Blank number lines provide children with a
structure to add and subtract numbers in
smaller parts.

Developing from labelled number lines,
children can add by jumping to the nearest
10 and then adding the rest of the number
either as a whole or by adding the tens and
ones separately.

Children may also count back on a
number line to subtract, again by jumping
to the nearest 10 and then subftracting the
rest of the number.

Blank number lines can also be used
effectively to help children subtract by
finding the difference between numbers. This
can be done by starting with the smaller
number and then counting on to the larger
number. They then add up the parts they
have counted on to find the difference
between the numbers.



Straws

7+6=13 Straws are an effective way to support
children in their understanding of exchange
when adding and subtracting 2-digit
numbers.

Children can be intfroduced to the idea of

bundling groups of ten when adding smaller

numbers and when representing 2-digit

bundle together numbers. Use elastic bands or other fies to
groups of 10 make bundles of ten straws.

When adding numbers, children bundle a
group of 10 straws to represent the
42 — 17/=25 exchange from 10 ones to 1 ten. They then
add the individual straws (ones) and
bundles of straws (tens) to find the total.

When subtracting numbers, children
unbundle a group of 10 straws to represent
the exchange from 1 ten to 10 ones.

unbundle group
of 10straws

Straws provide a good stepping stone to
adding and subtracting with Base

10/Dienes.




Base 10/Dienes
(addition)

Using Base 10 or Dienes is an effective way
to support children’s understanding of
column addition. It is important that
children write out their calculations
alongside using or drawing Base 10 so they
can see the clear links between the written
method and the model.

Children should first add without an exchange
before moving on to addition with
exchange.. The representation becomes less
efficient with larger numbers due to the size
of Base 10. In this case, place value counters
may be the befter model to use.

When adding, always start with the smallest
place value

column. Here are some questions to
support children. How many ones are
there altogether?

Can we make an exchange? (Yes or No)
How many do we exchange?¢ (10 ones for 1
ten, show exchanged 10 in tens column by
writing 1 in column) How many ones do we
have lefte (Write in ones column) Repeat for
each column.



Base 10/Dienes (subtraction)
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Using Base 10 or Dienes is an effective way
to support children’s understanding of
column subtraction. It is important that
children write out their calculations
alongside using or drawing Base 10 so they
can see the clear links between the written
method and the model.

Children should first subtract without an
exchange before moving on to subtraction
with exchange. When building the model,
children should just make the minuend using
Base 10, they then subtract the subtrahend.
Highlight this difference to addition to avoid
errors by making both numbers. Children start
with the smallest place value column. When
there are not enough

ones/tens/hundreds to subtract in a column,
children need to move to the column to the
left and exchange e.g. exchange 1 ten for
10 ones. They can then subtract efficiently.
This model is efficient with up to 4-digit
numbers. Place value counters are more
efficient with larger numbers and decimals.



Place Value Counters
(addition)
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Using place value counters is an effective
way to support children’s understanding of
column addition. It is important that children
write out their calculations alongside using or
drawing counters so they can see the clear
links between the written method and the
model.

Children should first add without an
exchange before moving on to addition
with exchange. Different place value
counters can be used to represent larger
numbers or decimals. If you don’t have
place value counters, use normal counters
on a place value grid to enable children to
experience the exchange between columns.

When adding money, children can also use
coins to support their understanding. It is
important that children consider how the
coins link to the written calculation
especially when adding decimal amounts.



Place Value Counters
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Skill: Addiwo 2-digit numbersto 100

38 23 38+ 23 =061

Year: 2/3

Children can use a
blank number line
and other
representations to
count on to find the
total. Encourage
them to jump to
multiples of 10 to
become more
efficient.

From Year 3,
encourage children
to use the formal
column method
when calculating
alongside straws,
base 10 or place
value counters. As
numbers become
larger, straws
become less
efficient.
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