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9
Written Methods for 
Addition and Subtraction

In this chapter there are explanations of

 • how column addition and subtraction might be introduced;

 • the idea of ‘carrying’ in the formal addition algorithm;

 • the decomposition method for doing subtraction calculations;

 • the equal additions method for subtraction;

 • how the two methods differ and why decomposition is preferred;

 • the problem with zeros in the top number in a subtraction calculation;

 • the constant difference method for subtraction; and

 • using addition to check subtraction.

How might children be introduced to column addition?

Most of us find that for additions with numbers containing three or more digits we 
need to use a written method of column addition: this is a way of laying out an 
addition calculation that lines up the hundreds, tens and ones in columns. These 
build on some of the mental strategies outlined in the previous chapter, particularly 
the idea of partitioning the numbers into hundreds, tens and ones. Figure 9.1(a) 
shows how one 9-year-old recorded the calculation, 372 + 247, using this strategy 
of partitioning and lining up the hundreds, tens and ones in columns. Figure 9.1(b) 
shows an alternative layout for recording the same thinking, which can then be 
abbreviated to the version in Figure 9.1(c). These ways of recording are a useful, 
informal introduction to what we might call ‘the formal addition algorithm’, which 
is shown in Figure 9.1(d). The major source of error in using this format is that it 
encourages children to think of the digits as separate numbers, losing any sense that 

link to national 
curriculum
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118 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

they represent hundreds, tens or ones. The lay-
outs in Figures 9.1(a), (b) and (c) have the 
advantage that they do not obscure the meaning 
of the digits and children should still be con-
sciously aware that they are handling hundreds, 
tens and ones. Note that these layouts also use 
the more natural procedure of working from left 
to right, dealing with the largest bits of the 
numbers first, as in the ‘front-end’ approach dis-
cussed in Chapter 8. The traditional columnar 

method shown in Figure 9.1(d) requires that we start by adding the ones, the least 
significant parts of the numbers! 

How do you explain what’s going on when you  
‘carry one’ in addition?

The conventional, formal written algorithm 
(shown in Figure 9.1(d)) is a very condensed 
and abstract record of a calculation. Teachers 
might therefore help children to understand 
what is going on here by making clear links 
between the written record and the manipula-
tion of some form of base-ten materials that 
incorporate place-value principles (see Chapter 6). 
These could be, for example, base-ten blocks 

(units, longs and flats) or coins (pennies, ten-pences and pounds), representing 
the ones, tens and hundreds.

To explain addition, then, I will use £1, 10p and 1p coins, which will be referred to 
as ‘hundreds’, ‘tens’ and ‘ones’. Some teachers prefer to refer to the ‘ones’ as ‘units’. I have 
no strong views about this and tend to switch freely between the two words. Clearly the 

Consider introducing children to column 
addition using some of the methods shown 
in Figure 9.1 that build upon the idea of 
partitioning the numbers into hundreds, 
tens and ones, and which do not obscure 
the meaning of the digits.

LEARNING and TEACHING POINT

Figure 9.1 Four ways of recording 372 + 247 as a column addition

(a) (b) (c) (d)

To promote understanding of the formal 
written method of addition, teachers 
should help their children to make strong 
links between the manipulation of mate-
rials, such as coins and blocks, and the 
written record.

LEARNING and TEACHING POINT
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 WRITTEN METHODS for ADDITION and SUBTRACTION 119

So, in Figure 9.2, we first put together all the ones, making thirteen in all. Ten of 
these can then be exchanged at the bank for a ten. Since this ten is literally ‘carried’ 
from the bank and placed in the tens column, the language of ‘carrying one’ is very 
appropriate – provided it is clear that we are carrying ‘one of these’ (that is a ten) 
and not carrying ‘a one’.

The coins at this stage are arranged as shown in Figure 9.3. This also shows the record-
ing so far, in which there is a direct relationship between what is done with the symbols 
and what has been done with coins. The 3 written in the ones column corresponds to the 
three remaining one-penny coins. The 1 written below the line in the tens column cor-
responds to the one ten that has been carried from the bank in exchange for ten ones.

principle that ‘ten of these can be exchanged for 
one of those’ applies to the ones and the tens, and 
to the tens and the hundreds. The process could 
equally well be experienced with base-ten blocks.

So, to take an example: 356 + 267. This calcula-
tion is set out with coins, as shown in Figure 9.2, 
with 356 interpreted as 3 hundreds, 5 tens and 6 
ones, and 267 interpreted as 2 hundreds, 6 tens 
and 7 ones. The two numbers now have to be 
combined to find the total. So where do you start? The standard algorithm usually 
involves working from right to left, that is, starting with the ones. To some extent this 
procedure of working from right to left conflicts with the natural mental strategy of 
starting with the digits with the greatest value and so working from left to right. When 
it comes to using the standard addition algorithm, all I can say is that with experience 
you find that it’s easier to be systematic and to avoid getting in a muddle if you work 
from right to left. But, in fact, it really does not matter as long as you remember and 
apply correctly the principle that ‘ten of these can be exchanged for one of those’.

The important language to use when 
explaining the addition algorithm 
includes: hundreds, tens, ones (units), ‘ten 
of these can be exchanged for one of 
those’, carrying.

LEARNING and TEACHING POINT

Figure 9.2 The addition 356 + 267 set out with coins

£1

£1 £1

£1£1

hundreds

10p

10p

10p
10p

10p

10p

10p
10p

10p

10p

10p

tens

1p 1p 1p

1p1p
1p

1p 1p
1p

1p
1p

1p1p

ones

3 5 6

2 6 7
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120 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

Next all the tens are combined: that’s the 5 tens in the top row, plus the 6 tens in the 
next row, plus the 1 ten that has been carried. This gives a total of 12 tens. Ten of 
these are then exchanged for a hundred. So once again we are ‘carrying one’, but this 
time, of course, it is ‘one hundred’. Figure 9.4 shows the situation at this stage and, 
once again, the direct correspondence between the recording in symbols and the 
manipulation of the coins.

Figure 9.3 Carrying a ten

£1

£1 £1

£1£1

hundreds

10p

10p

10p
10p

10p

10p
10p

10p10p

10p

10p

tens

1p 1p

1p

ones

10p

recording

3 5 6

+ 2 6 7

3

1

this ten has 
been ‘carried’

Figure 9.4 Carrying a hundred

£1

£1 £1

£1
£1

hundreds

10p

10p

tens

1p
1p

1p

ones

£1

recording

3 5 6

+ 2 6 7

2 3

1 1

this hundred
has been ‘carried’

The final stage in this calculation is to combine the hundreds: that’s the 3 hundreds 
in the top row, plus the 2 hundreds in the next row, plus the 1 hundred that has been 
carried, giving a total of 6 hundreds. Figure 9.5 shows the final arrangement of the 
coins, with the 6 hundreds, 2 tens and 3 ones corresponding to the answer to the 
addition, namely 623.
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 WRITTEN METHODS for ADDITION and SUBTRACTION 121

Having understood the formal written column 
method for additions of numbers with up to 
three digits, it is then possible for the learner 
to build on their understanding and – using the 
same principles – apply the method to numbers 
with more digits, as shown in Figure 9.6(a); or to 
the addition of more than two numbers, as 
shown in Figure 9.6(b). The key principle is 
always that whichever column we are working 
in, ten in one column can be exchanged for one 
in the next column to the left. When there are more than two numbers being added, 
as in Figure 9.6(b), note that it is possible to get more than one ten in the total for a 
column, so we may need to carry two, as in this example, or more:

Figure 9.5 The result of adding 356 and 267

When explaining the carrying procedure 
in an addition calculation, using base-ten 
blocks or coins, make a clear link with the 
physical act of ‘carrying’ a ten or a hun-
dred from the bank when exchanging 
‘ten of these for one of those’.

LEARNING and TEACHING POINT

Figure 9.6 Extending the method of column addition

£1

£1 £1

£1

£1£1

hundreds

10p

10p

tens

1p
1p

1p

ones

recording

3 5 6

+ 2 6 7

6 2 3

1 1

4 5 2 0 7
+ 8 4 9 6

5 3 7 0 3
1 1 1

3 4 4
2 7 1
5 0 4
1 9 8

1 3 1 7
2 1

(a) (b)

What about introducing column subtraction?

Subtractions are straightforward when each digit in the first number is greater than the cor-
responding digit in the second. For example, in calculating 576 - 324 we just take the 3 
hundreds away from the 5 hundreds, the 2 tens away from the 7 tens, and the 4 units away 
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122 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

In Figure 9.7(a) the child has worked from left to right, subtracting the hundreds, then 
the tens, and then the ones. The recording of -20 in the tens column does not require a 

sophisticated understanding of negative numbers. It 
can be understood simply as meaning that we have 
taken away 40 of the 60 in the second number, so 
we still have 20 to be taken away. The final step of 
calculating 200 - 20 + 1 is done mentally.

In Figure 9.7(b), the child has been encouraged to 
work from right to left and introduced to the idea of 
transferring something from the next column when 
you need to. The thought process is as follows: start-
ing with the ones, 8 - 7 = 1; then on to the tens; 40 
take away 60 is a problem; so take 100 from the next 

column and add this to the 40, making 140; then 140 - 60 = 80; then deal with the hun-
dreds; 300 - 200 = 100. The final calculation 100 + 80 + 1 is again done mentally.

Figure 9.7(c) shows a novel front-end approach, working from left to right. Having 
dealt with 400 - 200 = 200, the child then encounters the problem of 40 - 60. To deal 
with this, 100 is taken from the 200 in the answer in the hundreds column and added 
on to the 40. This gives 140 - 60 = 80.

The layout of Figure 9.7(b) especially is a helpful introductory procedure prior to 
the development of the formal algorithm, which is shown in Figure 9.7(d). As with 
addition, this formal algorithm for subtraction is a highly condensed and abstract form 
of recording and can become a meaningless routine in which digits are manipulated 

from the 6 units, to get the answer 252. The problem comes when one (or more) of the 
digits in the first number is smaller than the corresponding digit in the second number, for 
example, 448 - 267. Of course, this is not a difficult calculation when tackled by some of 
the mental strategies outlined in the previous chapter. But, as the numbers get bigger, chil-
dren will need to develop some kind of standard written procedure for column subtrac-
tion, lining up the hundreds, tens and ones in columns.

Children can be introduced to the idea of lining up the hundreds, tens and ones in 
columns for subtraction using the same format as is suggested in Figure 9.1(a) for intro-
ducing addition. Figures 9.7(a)–(c) show ways in which some children recorded their own 
calculations of 448 - 267, all of which start by partitioning the numbers into hundreds, 
tens and ones. It is instructive to reflect on the understanding shown by these children.

Consider introducing children to column 
subtraction by encouraging them to 
devise methods such as those shown in 
Figures 9.7(a)–(c), starting by partitioning 
the numbers into hundreds, tens and ones 
and therefore not obscuring the meaning 
of the digits.

LEARNING and TEACHING POINT

Figure 9.7 Children calculating 448 − 267 using column subtraction

(a) (b) (c) (d)
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 WRITTEN METHODS for ADDITION and SUBTRACTION 123

without any thought as to what they represent. Again, to promote understanding of 
what is going on here, teachers might discuss with children the corresponding manip-
ulation of some base-ten materials to represent hundreds, tens and ones. This would 
involve putting out a pile of hundreds, tens and ones to represent the first number, 
then taking away the second number, exchanging a hundred for ten tens, or a ten for 
ten ones when necessary. As with addition, children can be helped to connect the 
manipulation of the materials with the written record, step by step.

Historically, in Britain, there have been essentially two formal written algorithms 
for subtraction. Nowadays, most primary schools, when they teach children a sub-
traction algorithm, use the method known as subtraction by decomposition, which 
is the procedure introduced in Figure 9.7(b) and set out in the traditional format in 
Figure 9.7(d). The other method, taught to peo-
ple of my age when we were in school, is called 
equal additions. These methods are explained 
later in this chapter. Although the equal addi-
tions method may not be taught in many schools, 
you will find it informative to try to understand 
it and, as we shall see later, it can be the basis 
for a novel approach to subtraction calculations. 
The reason for the widespread adoption of the 
method of decomposition is that it is much eas-
ier to be learnt with understanding, in the sense of making connections between 
the manipulation of concrete materials, the manipulations of the symbols and the 
corresponding language. Subtraction by equal additions can only really be taught to 
children by rote, as a procedure to be followed blindly with little real understanding 
of what is going on. The shift towards decomposition coincided with a greater 
emphasis in teaching on learning mathematics with understanding.

So how does subtraction by decomposition work?

As with addition calculations, the key to explaining 
the method is a sound grasp of place value and the 
use of some appropriate concrete embodiments of 
number, such as coins or base-ten blocks.

I will explain the method of decomposition 
with base-ten blocks, using the example of  
443 - 267. First, the 443 is set out with base-ten 
blocks, as shown in Figure 9.8: 4 hundreds, 4 
tens and 3 units. The task is to take 267 away 
from this collection of blocks, that is, to remove 
2 hundreds, 6 tens and 7 units.

When children need a formal algorithm 
for subtraction the method of decomposi-
tion is preferred because this method can 
be explained in a way that encourages 
understanding of the process; it is not 
learnt just as a recipe without meaning.

LEARNING and TEACHING POINT

To help them understand subtraction by 
decomposition, provide children with 
plenty of opportunity to connect the 
manipulation of coins (1p, 10p and £1) 
and base-ten blocks with the manipula-
tion of the symbols, supported by the 
appropriate language.

LEARNING and TEACHING POINT
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124 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

As with addition, the natural place to start might be to take away the biggest blocks 
first, that is, working from left to right, and this is how most of us would deal with a 
calculation of this kind if doing it mentally or by informal written methods. But again 
the standard written algorithm actually works from right to left. This is certainly not 
essential, but it is usually tidier to do it this way. So we start by trying to remove 7 
units from the collection of blocks in Figure 9.8. Since there are only 3 units there we 
cannot do this – yet. So we pick up one of the tens, take it to the box of blocks and 
exchange it for ten units.

Figure 9.8 The number 443 set out with base-ten blocks

4 4 3

oneshundreds tens

Figure 9.9 Exchanging one ten for ten ones

hundreds tens ones

one ten has been
exchanged for ten ones

recording

4 4 3

− 2 6 7

3 1

Figure 9.9 shows the situation at this stage and the corresponding recording. 
Notice how the recording in symbols corresponds precisely to the manipulation of 
the materials. We have crossed out the 4 tens in the top number and replaced it by 
3, because one of these tens has been exchanged for units and we do indeed now 
have 3 tens in our collection. The little 1 placed beside the 3 units in the top num-
ber is to indicate that we now have 13 units. We are now in a position to take away 
the 7 units as required, leaving 6 units. This is recorded as in Figure 9.10.

The next step is to deal with the problem of removing 6 tens when we have only 
3 of them. So we take one of the hundreds and exchange it for 10 tens, producing 
the situation shown in Figure 9.11. The recording indicates that after the exchanging 
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 WRITTEN METHODS for ADDITION and SUBTRACTION 125

process we now have 3 hundreds and 13 tens. We can now complete the subtrac-
tion, taking away first the 6 tens and then the 2 hundreds.

Figure 9.10 After 7 units have been taken away

hundreds tens ones

recording

4 4 3
− 2 6 7

6

3 1

Figure 9.11 Exchanging one hundred for 10 tens

ones

one hundred has been exchanged for ten tens

tenshundreds
recording

4 4 3
− 2 6 7

6

3 13 1

Figure 9.12 shows the final arrangement of the blocks, with the remaining 1 hundred, 
7 tens and 6 units corresponding to the result of the subtraction, namely 176.

hundreds tens ones
recording

4 4 3
− 2 6 7

1 7 6

3 13 1

Figure 9.12 The result of subtracting 267 from 443

The method of subtraction by decomposition extends quite easily to subtractions involv-
ing numbers with more than 3 digits, using the same principle throughout of exchanging 

09_Haylock_5E_BAB1401B0006_Ch-09.indd   125 28-May-14   3:12:19 PM



126 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

Figure 9.13 Extending subtraction by decomposition to larger numbers

(a) (b)

4 1 3 7 5
2 8 1 4 6
1 3 2 2 9

1 1
63

14 0 0 4
2 1 3 9
1 8 6 5

3
1
9

1
9

5 9 1 6
0 8 2 4
5 0 9 2

8
1

(c)

− − −

one from the column for ten whenever you need to. 
Three examples are shown in Figure 9.13. In Figure 
9.13(b), where the top number (4004) has 0 hun-
dreds and 0 tens, it is necessary to start by exchang-
ing one of the thousands for 10 hundreds, then one 
of these for 10 tens, and then one of these for 10 
units. Note in Figure 9.13(c), where we are subtract-
ing a three-digit number from a four-digit number 
(5916 - 824), it might help children to make explicit 
the absence of any thousands in the number being 
subtracted by writing in a zero in this place (5916 - 
0824). This will also help to ensure they write the 
digits of this number in the correct columns.

There are three important points to note about 
the method of decomposition. First, there is the 
quite natural idea of exchanging a block in one 
column for ten in the next column to the right 
when necessary. Second, there is the strong con-
nection between the manipulation of the materials 
and the recording in symbols, supported by 
appropriate language. Third, notice that all the 

action in the recording takes place in the top line, that is, in the number you are work-
ing on, not the number you are subtracting.

Help children to understand that you 
only exchange one in the next column for 
ten when you need to. If the method of 
decomposition is learnt as a process with-
out understanding, children will start 
exchanging one in one column for ten in 
the next, even when it is not required, 
and in this way get in a terrible muddle!

LEARNING and TEACHING POINT

How does the method of equal additions  
differ from decomposition?

The method of equal additions differs in all three of these respects. It does not use 
the principle of exchange, it is not naturally rooted in the manipulation of materials 
and the method involves working on both numbers simultaneously. Although the 
method is not often taught these days, it will actually prove to be quite useful to 

decomposition 1

Encourage children to set out subtraction 
calculations in vertical format generously, 
keeping the columns well separated, to 
give themselves plenty of room for their 
working.

LEARNING and TEACHING POINT
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explain it. My explanation will be merely in terms of numbers, without the support of 
coins or blocks, simply because the method is not easily understood in these terms.

The method is based on the comparison structure of subtraction (see Chapter 7) 
and uses the principle that the difference between two numbers remains the same if 
you add the same number to each one. For example, the difference between your 
height and my height is still the same if we stand together on a table rather than on 
the floor! Faced with the subtraction, 443 - 267, the person using equal additions 
would manipulate the symbols as shown in Figure 9.14.

Unable to deal with ‘3 take away 7’ in Figure 9.14(a), we add 10 to both numbers, as 
shown in Figure 9.14(b). But we do this in a subtle way. In the top number this 10 is 
added to the units digit, increasing the 3 to 13. This is shown by writing a little 1 in front 
of the 3. In the bottom number the 10 is added to 
the tens column, increasing the 6 to 7. I show this 
by striking through the 6 and writing 7, whereas 
some people indicate this by writing a little one 
somewhere in the tens column: various systems of 
recording are used for this step, but the principle 
of adding ten to both numbers is the same.

In Figure 9.14(b) we can now deal with the units, 
writing in the 6 in the answer; but then we are faced 
with the problem of ‘4 subtract 7’ in the tens column. We apply the same principle of add-
ing the same thing to both numbers, but this time we actually add 100, as shown in Figure 
9.14(c). This appears as 10 tens in the top number, increasing the number of tens from 4 
to 14. Simultaneously, in the bottom number we add one to the hundreds digit, increasing 
it from 2 to 3. We are then able to complete the subtraction, as shown in Figure 9.14(d). 
The reader may be encouraged to note that the two methods produce the same answer.

What is ‘borrowing’ in subtraction?

I really do not know. Back in the last century when I was at school and we did 
equal additions we were taught to say, ‘Borrow one and pay it back’. I have never 
understood this phrase, since it is not at all clear from whom we were borrowing 

Figure 9.14 The method of equal additions

4 4 3 4 4 3 4 4 3 4 4 3
−2 6 7 −2 6 7 −2 6 7 −2 6 7

6 6 1 7 6

7 3 7 3 7

1 1 1 1 1(a) (b) (c) (d)

If you are teaching subtraction by decom-
position be alert to the possibility of par-
ents, grandparents and private tutors 
confusing children by trying to teach 
them the method of equal additions.

LEARNING and TEACHING POINT

09_Haylock_5E_BAB1401B0006_Ch-09.indd   127 28-May-14   3:12:21 PM



128 MATHEMATICS EXPLAINED for PRIMARY TEACHERS

or even whether we were paying it back to the same source. I have therefore come 
to the conclusion that it was merely something to say to yourself, with no meaning, 
simply as a reminder that there were two things to do. We could equally well have 
said, ‘Pick one up and put one down’. The intriguing thing is, though, that this 
language of ‘borrowing’ has actually survived the demise of the method for which 
it was invented! It is still commonplace to hear teachers talking about ‘borrowing 
one’ when explaining the method of decomposition to children. I find this unhelp-
ful. We are not ‘borrowing one’ in decomposition, we are ‘exchanging one of these 
for ten of those’.

Of course, in practice no one ever thought consciously that what they were doing, 
for example, was adding ten or a hundred to both numbers: they were simply ‘bor-
rowing one and paying it back’! Thus subtraction by equal additions was always 
taught by rote, with no real attempt to understand what was going on. This is the real 
advantage of decomposition: that there is the potential in the method for children to 

understand it in terms of concrete experiences of 
coins or blocks, connected to the meaningful lan-
guage of exchange.

The reader may wonder therefore why everyone 
did not always teach the method of decomposition. 
The reason is that, unfortunately, there is a difficulty 
in using the decomposition method when there is 
a zero in the top number in any position other than 
the units column. A modification in the process of 
decomposition is then required, whereas with 

equal additions zeros in the top number make no difference to the routine. However, the 
modification is a natural process, still easily understood if related strongly to concrete 
materials and the appropriate language of exchange.

What is the problem in decomposition  
with a zero in the top number?

Figure 9.15 shows the steps involved in tackling 802 - 247 by decomposition. In 
Figure 9.15(a) the person doing the calculation is faced with the problem of ‘2 subtract 
7’. The decomposition method requires a ten to be exchanged for ten units, but in the 
802 the zero indicates that there are no tens. This is the problem! However, it is not 
difficult to see that the thing to do is to go across to the hundreds column and 
exchange one of these for 10 tens, as shown in Figure 9.15(b), then to take one of 
these tens and exchange it for ten units, as shown in Figure 9.15(c). The subtraction 
can then be completed, as in Figure 9.15(d). Of course, all this can be carried out and 
understood easily in terms of base-ten blocks or coins, representing hundreds, tens 
and ones (units).

Do not talk about ‘borrowing’ when 
teaching subtraction by decomposition. 
This is meaningless and unhelpful. The 
language to use is ‘exchanging one of 
these for ten of those’.

LEARNING and TEACHING POINT
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Figure 9.15 The problem of a zero in the top number

However, let me remind you that these subtractions with zeros in the first number, 
which are potentially problematic when done by the formal decomposition algorithm, 
are often very straightforward when tackled using mental strategies such as compen-
sation, as explained in Chapter 8. For example, 802 - 247 is a cinch if you start with 
802 - 250 and then compensate for the additional 3 taken away. The method of con-
stant differences explained below is an alternative approach that is also particularly 
effective when there are zeros in the first number.

What is the constant difference method?

Surprisingly, in view of what I have said above, 
the principle of equal additions is not redundant, 
but it is actually an important tool in the collec-
tion of strategies that we might use for mental or 
informal methods of doing subtraction calcula-
tions. But it does not have to be just 10 or 100 that 
you add. For instance, to work out 87 - 48 we 
could simply add 2 to both numbers and change 
it to 89 - 50, thus converting it into a much easier 
calculation. This adhocorithm can almost be 
developed into an algorithm that some children 
might find more to their liking than the formal 
method of decomposition. I call it the constant 
difference method, because as we change the subtraction into easier subtractions, 
we keep the difference between the numbers constant.

So, for example, returning to 802 - 247, we could proceed like this:

The problem is 802 - 247
Add 3 to both numbers: 805 - 250 (that makes it easier)
Add 50 to both numbers: 855 - 300 (that makes it really easy!)
So the answer is 555.

decomposition 2

8 0 2 8 0 2 8 0 2 8 0 2
−2 4 7 −2 4 7 −2 4 7 −2 4 7

5 5 5

1
7 7 9 9 7 

1 1 1 1(a) (b) (c) (d)

Discuss with children how the principle of 
adding the same thing to both numbers 
(or subtracting the same thing from both) 
can convert a subtraction question into an 
easier calculation. This constant differ-
ence method is a genuine alternative for 
children who get confused by decomposi-
tion and is often easier for subtractions 
with a zero in the first number.

LEARNING and TEACHING POINT
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This approach can be combined, where appropriate, with subtracting the same thing 
from both numbers. For example, to calculate 918 - 436:

The problem is 918 - 436 (no problem with the units)
Subtract 6 from both: 912 - 430 (getting easier)
Add 70 to both numbers: 982 - 500 (really easy!)
So the answer is 482.

With a bit of practice, this method of converting the second number into a multiple of 10 
or a multiple of 100 by adding the same thing to both numbers, or subtracting the same 
thing from both numbers, can become extremely efficient and just as quick as any other.

How is addition used to check a subtraction calculation?

Because subtraction is the inverse of addition, as was 
explained in Chapter 7, a subtraction calculation can 
always be checked by doing an addition. In general, 
if a - b = c, then c + b = a. This is illustrated in the 
number diagram shown in Figure 9.16. Putting this 
into words, if you add the answer to the second 
number in a subtraction you should get back to the 
first number. If you do not, then you have made a 
mistake in your calculations somewhere. Since the 
subtraction is likely to be the more difficult calcula-
tion that is where the error probably lies. 

Figure 9.16 If a - b = c, then c + b = a

c a

 b

 b+

−

Encourage children always to check a 
subtraction by doing an addition. Discuss 
how adding a number back on to the 
answer undoes the effect of subtracting 
it. Use this idea in missing-number ques-
tions involving addition and subtraction.

LEARNING and TEACHING POINT

For example, if I have calculated 6513 - 3918 and got the result 2595, then I would 
check by adding the 2595 to the 3918 and expect to get back to the first number, 6513. 
In this case the calculations are shown to be correct: 6513 - 3918 = 2595 and 3918 + 
2595 = 6513. See Figure 9.17.
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Figure 9.17 Using addition to check subtraction

6 5 1 3
3 9 1 8
2 5 9 5

151 0
1

4   3 9 1 8
+

−
2 5 9 5
6 5 1 3

1 11

The reader should note how this same principle is used in missing-number questions, 
such as finding the number in the box in the statement:  - 12 = 13. If the result of 
subtracting 12 is 13 then the number we started with must be 13 + 12, which equals 
25. Similarly, to find the missing number in  + 17 = 25, we would recognize that this 
is equivalent to 25 - 17 = . 

Research focus: errors and success  
in subtraction algorithms

What kinds of errors are most common in children’s written subtraction calculations? 
A classic study of the errors made by 2500 children in the USA in the decomposition 
method for doing subtraction (Brown and Burton, 1978; Burton, 1981) identified the 
most common ‘bugs’. These included: subtracting the smaller digit in a column from 
the larger, regardless of which one is on the top line; and writing zero in the answer 
in any column where the digit in the top line is smaller than the one in the second 
line (for example, ‘3 take away 5, cannot do it, so put down 0’). All the other most 
common bugs were in subtractions with a zero in the top number: crossing out the 
0, replacing it with 9, but leaving the digit in the next column to the left unchanged; 
and using incorrect rules for subtracting from zero, for example, 0  - 4 = 4 or 0 - 4 
= 0. If zero occurs in the tens column and exchange is needed to deal with the units, 
then common bugs were: skipping the zero and exchanging one hundred for ten 
ones; just inserting the required ten units without any exchanging at all; and 
exchanging from the tens column in the second number. All these can be observed 
in any primary classroom where the method of decomposition is taught as a mean-
ingless procedure, a recipe to be learnt by rote, without the emphasis on under-
standing that has been promoted in this chapter. This research is usefully summarized 
by Resnick (1982). 

Much is made of the greater achievement in mathematics of children in parts of 
some Asian countries. In an interesting comparison of American (English-speaking) 
and Chinese children doing calculations, Sun and Zhang (2001) draw attention to 
the advantage that Chinese children have in the way their words for numbers con-
sistently match the base-ten numeration system – so that, for example, the word for 

sneaky  
subtraction
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13 is the equivalent of ‘ten-three’. This makes the intermediate steps that turn up in 
a formal subtraction (such as 13 - 8) much easier, because the 13 is seen more read-
ily as a ten and a three. There is also in the Chinese approach a much greater 
emphasis on fluency with single-digit mental additions and related subtraction facts 
before learning a formal subtraction algorithm for larger numbers.

Suggested activities for your lesson plans related to this chapter can be accessed 
via your interactive eBook.

Self-assessment questions

Before trying the self-assessment questions below, you should complete the interactive 
self-assessment questions for this chapter that are available on the companion website: 
study.sagepub.com/haylock5e

9.1: Using the same kind of explanation with coins as that given in this chap-
ter, work through the addition of 208, 156 and 97.

9.2: Practise the explanation of the process of subtraction by decomposition 
using coins (1p, 10p and £1 to represent ones, tens and hundreds) and 
appropriate examples, such as 623 - 471.

9.3: Practise the explanation of the process of decomposition using base-ten 
blocks to represent units, tens, hundreds and thousands, with examples 
with zero in the first number, such as 2006 - 438.

9.4: Find the answer to 2006 - 438 using the constant difference method.

Further practice

From the Student Workbook

Questions 111–120: Checking understanding (written methods for addition 
and subtraction)
Questions 121–127: Reasoning and problem solving (written methods for 
addition and subtraction)
Questions 128–133: Learning and teaching (written methods for addition 
and subtraction)

activities to 
include in 
lesson plan

self-assessment 
questions
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Glossary of key terms introduced in Chapter 9

Column addition and column subtraction ways of setting out an addition or 
subtraction calculation in which the ones, tens, hundreds and thousands (and so 
on) in the numbers in the calculation are arranged in columns.

Carrying (one) in an addition calculation the process of replacing ten in one column 
by one in the column to the left; for example, 10 tens are replaced by 1 hundred, 
which is carried to the hundreds column.

Decomposition (subtraction) the column method of subtraction which uses the 
principle of exchange to overcome the difficulty caused when the digit to be sub-
tracted in a particular column is less than the one it is being subtracted from; for 
example, if there are not sufficient tens in the top number to do the subtraction in 
that column, one of the hundreds is exchanged for 10 tens.

Equal additions a formal procedure for doing subtraction calculations, based on 
the idea of adding 10 or 100 or 1000 (and so on) to both numbers, thus keeping 
the difference the same; the method is not taught very much in British primary 
schools because decomposition is easier to understand in terms of the manipula-
tion of base-ten materials.

Constant difference method an informal, ad hoc method for doing subtraction 
calculations, based on the idea that the difference between the two numbers does 
not change if you add the same number to both or subtract the same number from 
both.
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