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Resources Teaching of Mathematics

Mastery Professional Development
Number, Addition and Subtraction

Teaching point 1:

There are ten tens in 100; there are 100 ones in 100. 100 can also be composed
multiplicatively from 50, 25 or 20, units that are commonly used in graphing and
measures.

Teaching point 2:

Known addition facts can be used to calculate complements to 100.

Teaching point 3:

Known strategies for addition and subtraction across the tens boundary can be
combined with unitising to count and calculate across the hundreds boundary in
multiples of ten.

Teaching point 4:

Knowledge of two-digit numbers can be extended to count and calculate across the
hundreds boundary from/to any two-digit number in ones or tens.
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Composition and calculation: 100

Overview of learning

In this segment children will:

gain a deeper understanding of the number 100 by exploring additive and multiplicative
composition

make links to common measures, such as pounds (money) and metres, and to data contexts
extend their understanding of place value to three-digit numbers, initially working with a
restricted set of numbers (up to 199)

draw on known strategies and number facts to calculate across the hundreds boundary.

In Year 3, children begin to work with numbers up to 999. This segment acts as a precursor to more
general work on three-digit numbers by focusing on the number 100 and crossing the boundary
between two- and three-digit numbers. Throughout the segment, numbers are limited to below 200;
children focus on understanding the numbers 100-199 as ‘one-hundred-and-a-bit’ numbers (just as they
were first introduced to teens numbers as ‘ten-and-a-bit’ numbers).

The segment starts by securing children’s understanding of the unit 100. Although, in Year 2, children
worked with numbers up to 100, they can now be given the opportunity to explore, in detail, both the
additive and multiplicative composition of 100. Children need to be able to confidently partition 100 in
many different ways to gain a full understanding of this important number. This will also prepare them
for further work in Key Stage 2, when they extend their understanding of place value to other powers of
ten (e.g. 1000 or 0.1); for example, the partitioning of a power of ten into two equal parts (here 50), four
equal parts (here 25), five equal parts (here 20) and ten equal parts (here 10), will later be applied to the
other powers of ten. 50, 25, 20 and 10 are not the only factors of 100, but they are critical ones that will
be drawn on repeatedly in the context of graphing, measures, fractions and decimals. The counting
sequence 25, 50, 75, 100 does not build on known counting sequences (i.e. counting in twos, fives and
tens), and as such merits particular focus.

Teaching point 2 offers the opportunity to explore further the additive composition of 100 and, in
particular, two-digit complements to 100. A common mistake is for children to find complements to 110
(e.g.63 and 47) instead of 100 (e.g. 63 and 37); this point is addressed head on, so teachers can ensure
that children avoid ‘creating’ an extra ten. Again, this idea underpins work throughout Key Stage 2,
including:

extending to larger powers of ten (e.g. 380 + 620 = 1000 or 387 + 613 = 1000)

finding decimal complements (e.g. 0.38+ 0.62 = 1)

finding change (for example, from £10 for an item costing £3.80).

Once children have a secure understanding of the unit 100 and its composition, the segment moves on
to teaching strategies for bridging the boundary between two- and three-digit numbers (both addition
and subtraction across the hundreds boundary). This is another area that requires particular attention if
children are to avoid common mistakes. Time is spent building children’s confidence counting across the
hundreds boundary (in ones or tens), before moving to related calculations, e.g.:

80+ 50,130 -50and 130 - 80
98+ 7and 105-7
98 +30and 128 - 30

To avoid overload at this stage, calculations of the form 705 - 98 and 728 — 98 will be covered in segment
1.19 Securing mental strategies: calculation up to 999.
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Necessarily, this segment includes teaching on place value to the extent that children have a meaningful
understanding of how the numbers 100-199 are represented. A further study of place value, in the
context of three-digit numbers, and related additive calculations for numbers beyond 199 (e.g.

374 =300 + 70 + 4) can be found in segment 1.718 Composition and calculation: three-digit numbers.

At first glance, this segment appears to cover a significant amount of content; however, the teaching
points build strongly on prior learning and strategies, and children should be expected to progress

through the steps quite quickly.
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An explanation of the structure of these materials, with guidance on how teachers can use them, is contained
in this NCETM podcast: www.ncetm.org.uk/primarympdpodcast. The main message in the podcast is that

the materials are principally for professional development purposes. They demonstrate how understanding of
concepts can be built through small coherent steps and the application of mathematical representations.
Unlike a textbook scheme they are not designed to be directly lifted and used as teaching materials. The
materials can support teachers to develop their subject and pedagogical knowledge and so help to improve
mathematics teaching in combination with other high-quality resources, such as textbooks.
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Composition and calculation: 100

Teaching point 1:

There are ten tens in 100; there are 100 ones in 100. 100 can also be composed multiplicatively from
50, 25 or 20, units that are commonly used in graphing and measures.

Steps in learning

Guidance Representations
1:1 | In segment 1.8 Composition of numbers: | Representing ten as numerals:
multiples of 10 up to 100, children briefly
learnt that the number we call ‘one e e
hundred’ is made up of ten tens and
written in numerals as ‘100’ In this 1 0
segment, we focus more deeply on the
unit ‘one hundred’ and its composition.
Children will already have a sense of
the value of 100, so begin by 10
considering, in more detail, how 100 is The 1 represents one ten.’
Wr!tten as nutnerals. Recal? t.hat tenis ‘The 0 represents zero/no additional ones.’
written as ‘10’; show the digits on a
place-value chart and ask children to
describe what each digit represents (as | Representing one hundred as numerals:
shown opposite). Then, in the same
bp ) , s 100s 10s 1s
way, explore how ‘one hundred’ is
written as ‘100’. Avoid statements such
as 1 0 0
‘one hundred has no tens/ones’,
since 100 is composed of ten tens or
100 ones; a more accurate statement 100
would be
‘one hundred has no tens/ones in ’;Ze ; represents one hundred. dditional ,
addition to the hundred.’ e first O represents zero/no a ItIOI.’l(.,'l tens.
‘The second 0 represents zero/no additional ones.”
1:2 | Now review counting in tens from zero | Ten bundles of ten sticks:

to 100, using dual counting to
emphasize that there are ten tens in
100:

‘No tens, one ten, two tens... nine tens,
ten tens.’

"Zero, ten, twenty... ninety,

one hundred.’

Use a range of ordinal and cardinal
representations (both concrete and
pictorial), including familiar examples

A
KL K4
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Composition and calculation: 100

from segment 1.8 Composition of -
numbers: multiples of 10 up to 100, such
as:

groups of ten items (for example,
packs of pencils, bundles of ten
sticks)

Dienes tens rods

a one-hundred grid (as introduced in
segment 1.9 Composition of numbers:
20-100; note the heavier-weight grid
lines splitting the square into
quarters — these aid subitising, and
will support later steps)

a Dienes hundred square (this is a
good opportunity to introduce this
manipulative, which will be used
later)

measures contexts such as ten-pence
coins (here we can’t see the
individual ones), measuring
sticks/tape with only the tens marked
etc.

ten value place-value counters on a
tens frame (again, we can’t see the
individual ones)

a number line with the multiples of
ten labelled

the Gattegno chart

a bead bar.

Some of these representations draw
particular attention to the fact that 100
is composed of ten tens; this can be
emphasized as you discuss the
representations with children. In all
cases, use the generalised statement:
‘There are ten tens in one hundred.’

Throughout this teaching point, when
using the Dienes hundred square or the
printed hundred grid,
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