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Progression Toward Mental Calculation Strategies
(Addition and Subtraction)

The ability to calculate mentally is an essential skill, but, as with written methods of calculation, children
need to be taught. It is important to ensure that when teaching particular strategies,
children have the appropriate prerequisite skills and are guided as to how and when that
strategy is appropriate.

Children should be taught and encouraged to ask themselves the following questions when faced with a
calculation:

e Do | know the answer?

e Can | work it out in my head?

e Dol need to do a jotting?

e Do | need to use a written method?

When using a jotting, there is no requirement to follow a particular method of recording.

A feature of mental calculation is that a type of calculation can often be worked out in several different
ways. Which method is best will depend on the numbers involved, the age of the children and the range
of methods that they are confident with.

In developing a progression through mental calculation strategies for addition and subtraction, it is
important that children understand the relevant concepts, in that addition is:

e combining two or more groups to give a total or sum

e increasing an amount

and subtraction is:

¢ removal of an amount from a larger group (take away)
e comparison of two amounts (difference)

They also need to understand and work with certain principles, that:

e addition and subtraction are inverses
e addition is commutative i.e. 5 + 3 = 3 + 5 but subtraction is not 5 - 3 is not the sameas 3 -5

e addition is associative i.e. 5+ 3 + 7 =5 + (3 + 7) but subtraction is not 10 - 3 - 2 is not the same as
10-(3-2)

Commutativity and associativity mean that calculations can be rearranged, e.g. 4 + 13 = |7 is the same
as 13+4=17.



YR

Early Learning Goal:
Using quantities and objects, children add and subtract two single digit numbers and count
on or back to find the answer.

In the EYFS, children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They should experience practical calculation opportunities using a wide variety of
practical equipment, including small world play, role play, counters, cubes etc.

To solve addition and subtraction problems, they may know familiar calculations suchas 5+ 5 or 10 — I,
but for other calculations, they may use either a counting all or counting on strategy for addition and a
taking away strategy for subtraction. They will subtract by using practical equipment to count out the
first number and then remove or take away the second number to find the solution by counting how
many are left.

Counting forwards is the preferable strategy at this stage as counting back requires an abstract
understanding of the number system.

Progression Towards a Written Method for Addition

In developing a written method for addition, it is important that children understand the concept of
addition, in that it is:

e Combining two or more groups to give a total or sum

¢ Increasing an amount

They also need to understand and work with certain principles, i.e. that it is:
e the inverse of subtraction

e commutativei.e.5+3=3+5

e associativei.e.5+3+7=5+3+7)

The fact that it is commutative and associative means that calculations can be rearranged, e.g.
4+ |3=17isthesameas I3 +4=17.
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Early Learning Goal:
Using quantities and objects, children add two single-digit numbers and count on to find the
answer.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of practical
equipment, including small world play, role play, counters, cubes etc.

Counting all method

Children will begin to develop their ability to add by using practical equipment to count out the correct
amount for each number in the calculation and then combine them to find the total. For example, when
calculating 4 + 2, they are encouraged to count out four counters and count out two counters.
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To find how many altogether, touch and drag them into a line one at a time whilst counting.

By touch counting and dragging in this way, it allows children to keep track of what they have already
counted to ensure they don’t count the same item twice.

Counting on method
To support children in moving from a counting all strategy to one involving counting on, children should

still have two groups of objects but one should be covered so that it cannot be counted. For example,
when calculating 4 + 2, count out the two groups of counters as before.
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then cover up the larger group with a cloth.
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For most children, it is beneficial to place the digit card on top of the cloth to remind the children of the
number of counters underneath. They can then start their count at 4, and touch count 5 and 6 in the
same way as before, rather than having to count all of the counters separately as before.

Those who are ready may record their own calculations.

Progression Towards a Written Method for Subtraction

In developing a written method for subtraction, it is important that children understand the concept of
subtraction, in that it is:

e Removal of an amount from a larger group (take away)

e Comparison of two amounts (difference)

They also need to understand and work with certain principles, i.e. that it is:
¢ the inverse of addition

e not commutative i.e. 5 - 3 is not the sameas 3 -5

e not associative i.e. 10 - 3 - 2 is not the same as 10 - (3 - 2)
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Early Learning Goal:
Using quantities and objects, children subtract two single-digit numbers and count on or back
to find the answer.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of practical
equipment, including small world play, role play, counters, cubes etc.

Taking away

Children will begin to develop their ability to subtract by using practical equipment to count out the first
number and then remove or take away the second number to find the solution by counting how many
are left e.g. 9 — 4.
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For illustration purposes, the amount being taken away are show crossed out. Children would be
encouraged to physically remove these using touch counting.

By touch counting and dragging in this way, it allows children to keep track of how many they are
removing so they don’t have to keep recounting. They will then touch count the amount that are left to
find the answer.

Those who are ready may record their own calculations.



Progression Towards a Written Method for Multiplication
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Early Learning Goal:
Children solve problems, including doubling.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of
equipment, including small world play, role play, counters, cubes etc.

Children may also investigate putting items into resources such as egg boxes, ice cube trays and baking
tins which are arrays.

A child’s jotting showing
the fingers on each hand

as a double.
RN A child’s jotting showing
< double three as three
N cookies on each plate.

Progression Towards a Written Method for Division
YR

Early Learning Goal:
Children solve problems, including halving and sharing.

Children are encouraged to develop a mental picture of the number system in their heads to use for
calculation. They should experience practical calculation opportunities using a wide variety of
equipment, including small world play, role play, counters, cubes etc.

Children may also investigate sharing items or putting items into groups using items such as egg boxes,
ice cube trays and baking tins which are arrays.

A child’s jotting showing T
halving six spots between
two sides of a ladybird.




