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Mathematical Vocabulary

As we know, it is often the vocabulary of mathematics that trips up children when problem solving. The only way to
address this is to ensure a consistent approach to reinforcing the use of key vocabulary throughout all the units of
work and through using and applying challenges.

Vocabulary needs to be:

e Explicitly taught
e Reinforced through children being expected to use it in their answers; and
e Reinforced through challenges and problems.

These tables outline the key vocabulary for each year group. Tables are cumulative, in other words teachers need to
revisit and require children to use vocabulary which should have been learnt in earlier year groups.



EYFS vocabulary

Provision of good quality play is important, as in play children rehearse and refine maths skills and understanding. Play situations can also provide a
context for using maths vocabulary that makes sense to a child and helps understanding. Many traditional songs, finger plays and rhymes contain
themes that focus on maths vocabulary. Children with English as an additional language or those with language delay will benefit from pictures,
models and pantomime to accompany the songs. Children need to be given time to fully explore the activities they are involved in and not be rushed
to finish, nor should the focus to be on the finished product. Building a house with bricks takes time and provides a rich mathematical learning
experience: discovering which shape bricks fit together, how to make a space in the wall fo represent a window, figuring out how to overlap the
bricks to make a corner and estimating whether there are enough bricks to complete the building. By comparison with building it, colouring in a
picture of a house is much faster but the learning a much poorer experience.

An important experience is becoming familiar with and using mathematical vocabulary. Children's mathematical vocabulary is enhanced when the
adults who are working alongside them:

e repeat key words in context during play activities;

e model using new words in commentary;

e encourage children to use new words through open-ended questioning;
e invite children to describe what they see, hear or think.

The following maths words should be used regularly in children's play so that they have a context in which to interpret them.

Comparing words

small and large, tall and short, fast and slow, heavy and light, hot and cold, high and low, near and far, young and old

It is helpful for children to see differences and a variety of properties in objects and situations. These must all be first-hand experiences such as
comparing weight by handling objects and comparing height or speed through outdoor climbing or running activities.

Positional words

in, out, next to, behind, in front of, over, under, between, round, through

Children need a range of positional words if they are to explore shape and space meaningfully. Again these words need to be used during active
learning using construction materials or playing hide and seek games.

Directional words
forward, backward, up, down, left, right, straight on
Any outdoor activity uses directional words especially if using wheeled vehicles or programmable toys.




Ordinal words

first, last, second, third, in front of, end, beginning, before, after

These words give children ways of describing order and sequence. Opportunities occur during activities that include lining up objects such as small
cars, farm animals and counters.

Shape words
round, curved, wavy, straight, sloping, corners, pointed, sides, flat, circle, square, triangle
Children will gradually get to know names of shapes, but more importantly they need to know words that help them describe the shapes of things.

Calculating words
more, less, the same, many, lots, fewer, greater than, more than, less than
Children's first understanding of ‘calculating’ will be the vocabulary of more and less, and the language of increasing and diminishing quantities.

Time words

today, tomorrow, yesterday, morning, afternoon, night, the days of the week

Young children find time a difficult concept to understand and one that develops as the child matures. Initially, the words they use are mostly
related to the here and now. Using a calendar to mark events and a group diary to record happenings will help children develop their sense of fime.
It is useful when talking about how many days to talk about how many ‘sleeps’ till your birthday.
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Pair

Units, ones, tens
Ten more/less
Digit

Numeral
Figure(s)
Compare

(In) order/a
different order

Size
Value

Between,
halfway between

Above, below

many more
is..than..?,
how much
more is..?

Subtract,
take away,
minus

How many
fewer
is..than..?,
how much
less is..?

Array, row,
column

Double, halve

Share, share
equally

Group in pairs,
threes, etc.

Equal groups of

Divide, divided
by, left, left
over

night, midnight

Bedtime, dinnertime,
playtime

Today, yesterday,
tomorrow

Before, after
Next, last
Now, soon, early, late

Quick, quicker, quickest,
quickly , fast, faster,
fastest, slow, slower,
slowest, slowly

Old, older, oldest, new,
newer, hewest

Takes longer, takes less
time

Hour, o'clock, half past
Clock, watch, hands

How long ago?, how long will
it be to...?2, how long will it
take to..?, how often?

Always, never, often,
sometimes, usually

Once, twice
First, second, third, etc.

Estimate, close to, about

Direction
Journey

Left, right, up,
down, forwards,
backwards,
sideways

Across
Close, far, near
Along, through

To, from, towards,
away from

Movement

Slide, roll, turn,
whole turn, half
turn

Stretch, bend

Tell me, describe,
pick out, talk about,
explain, show me

Read, write, record,
frace, copy,
complete, finish,
end

Fill in, shade, colour,
tick, cross, draw,

draw a line between,
join (up), ring, arrow

Cost

Count, work out,
answer, check
same
number(s)/different
number(s)/missing
number(s)

Number facts,
number line, humber
track, number
square, number
cards

Abacus, counters,
cubes, blocks, rods,
die, dice, dominoes,
pegs, peg board

Same way, different




the




same as, just over, just
under

Too many, too few, not
enough, enough

Length, width, height,
depth

Long, longer, longest, short,
shorter shortest, tall,
taller, tallest, high, higher,
highest

Low, wide, narrow, deep,
shallow, thick, thin

Far, near, close
Metre, ruler, metre stick

Money, coin, penny, pence,
pound, price, cost, buy, sell,
spend, spent, pay, change,
dear(er), costs more, costs
less, cheaper, costs the
same as

How much?, how many?

Total

way, best way,
another way

Inorder,ina
different order

Not all, every, each




Mirror line, reflection

Pattern, repeating
pattern

Label, title

Most popular, most
common, least
popular, least common

Number and place Geometry Geometry (properties General/problem
value Measure (position and | of shape) Fractions Data/statistics solving
direction)

Numbers to one Quarter Rotation Size Three quarters, one Count, tally, sort Predict
hundred third, a third

past/to m/km, Clockwise, Bigger, larger, smaller Vote Describe the
Hundreds anticlockwise ' _ Equivalence, block h pattern, describe
Partition g/kg, ml/I e Symmeftrical, line equivalent S;g;z,mr:c graph, the rule
r‘ecombinle ragn e of symmetry Fold . I Find, find all, find
Hundred Leen;l:zzz;ure Ninefy‘ degree | match epresent different
more/less turn, right angle Group, set, list, table | 1pnyestigate




New Maths vocabulary for Year 3
Geometr Geometr
Number and Addition and Multiplication " Y y . o
: . Measure (position and | (properties of Fractions Data/statistics
place value subtraction and division ..
direction) shape)
Numbers to one | Column Product Leap year Greater/less | Horizontal, Numerator, Chart, bar
thousand addition and than ninety | vertical, denominator chart,
subtraction Multiples  of | Twelvehour/twenty- | degrees perpendicular frequency
i - i i bl Carroll
ff)ur‘, eight, | four- hour clock ‘ ' and parallel lines Unit . fracflon, *(_1 e, Carro
fifty and Orientation nonunit fraction | diagram,
one hundred Roman numerals (same Venn diagram
I to XIII orientation, Compare and
Scale up different order AXis, axes
orientation) _
Tenths Diagram
Multiplication Geometr osition| Geometr Fractions and
Number and place value p o Measure . Y .(p y . Data/statistics
and division and direction) (properties of shape)| decimals
Tenths, hundredths Multiplication Convert Coordinates Quadrilaterals Equivalent decimals | Continuous data
Decimal (places) facts (up to and fractions
12x12) Translation Triangles Line graph
Round (to nearest)
Division facts Quadrant Right angle, acute
Thousand more/less than and obtuse angles
I < X-axis, y-axis
Negative integers nverse
. Perimeter and area
Count through zero Derive

Roman numerals (I to C)




Number and place | Addition and Multiplication and Measure Geometry (position| Geometry Fractions, decimals and
value subtraction division and direction) (properties of shape)| percentages
Powers of 10 Efficient Factor pairs Volume Reflex angle Regular and irregular | Proper fractions,
written method Polygons improper fractions,
Composite Imperial units, Dimensions mixed numbers
numbers, prime | metric units
number, prime Percentage
factors, square
number, cubed Half, quarter, fifth, two
number fifths, four fifths
Formal written Ratio, proportion
method

Geometr Geometr Fractions,
Number and Addition and Multiplication w v y . _
: - (position and (properties of | decimals and Algebra Data/statistics
place value subtraction and division .
direction) shape) percentages
Numbers to Order of Order of Four quadrants | Vertically Degree of Linear number Mean
ten million operations operations (for opposite accuracy sequence
coordinates) (angles) Pie chart
Common Simplify Substitute
factors, Circumference, Construct
common radius, Variables
multiples diameter
Symbol
Known values




Progression in Calculations
Addition

Nursery

Before addition can be introduced, children need to have a secure knowledge of number. In Nursery, children are intfroduced to the concept of
counting, number order and number recognition through practical activities and games. This is taught through child initiated games such as hide and
seek and I spy. Children also learn how to count 1-1 (pointing to each object as they count) and that anything can be counted, for example, claps,
steps and jumps. This is reinforced by opportunities provided in the outdoor area for the children to count e.g. counting building blocks, twigs etfc.

Reception

Before addition can be introduced, children in Reception build on concepts taught in Nursery by working through the number objectives in the 40 - 60
month band of Development Matters. Children need to have a secure knowledge of number in order to begin addition. Children are then introduced to
the concept of addition through practical games and activities. Children act out addition sums fo physically add two groups of objects together and
use arm gestures to represent the signs + and =. This is reinforced by opportunities provided in the outdoor area for the children to use addition e.g.
adding together groups of building blocks, twigs etc. Children build on their previous knowledge of 'more’ by learning that adding two groups of
objects together gives them a larger number (more objects). Adults model addition vocabulary supported by age appropriate definition. An example
of this is "addition means we add two groups together / we put 2 lots of objects together. Equals means we find out how many we have got
altogether. 3 add 2 equals 5! We have got 5 altogether”. Adults support children in recording their addition sums in the written form on whiteboards
and in their maths books.
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Strategies

Concrete

Pictorial

>

Abstract

Combining 2
groups to

e ’.’.N’.ﬁ.

4 +3 =7
I have 4 apples and I pick 3 more,

3 3+2=5 how many have I got altogether?
make a whole 10 'y P whole ¢ Y 9 9
Counting sets of objects, o Yy | & b part
combining then
recounting using a 1:1 8 1
correspondence.
Counting on 5+ 12 =17
Pupils should be taught to Reinforce starting from the largest
startbat thedbiggei,t number.7 + 3 =10
number and count on,
using this as an Encourage recall of known number
opportunity to Introduce - — facts to develop fluency in mental
the commutativity of ™~ calculations.

addition.

Regrouping to
make 10

To move on from the
previous strategy, rather
than counting on,
children use their
number bond knowledge
and bridge to 10 e.g. if 4
+ 6 =10,s04 + 7 must
equal 11.

6+5=11
Start with the bigger

number and use the
smaller number to

make 10.

11 1213 (14) 15 16 17 18 19 20

7p+4p=11p

I have 7p, how much more do I need
to make 10p. How much more do I
add on now?

If you know 10=7+3, what else do
you know?

Progression in Calculations




Subtraction

Nursery

Before subtraction can be introduced, children need to have a secure knowledge of number. In Nursery, children are introduced to the
concept of counting backwards. This is taught through child initiated games indoors and outdoors such as acting out counting songs and
running races (children shouting “5,4,3,2,1,0 - GO!").

Reception

Before subtraction can be introduced, children in Reception build on concepts taught in Nursery by working through the number
objectives in the 40 - 60 month band of Development Matters. Children need to have a secure knowledge of number in order to begin
subtraction. Children are then introduced to the concept of subtraction through practical games and activities. Children act out
subtractions to physically subtract a number of objects from a group. Children use arm gestures to represent the signs - and =. This is
reinforced by opportunities provided in the outdoor area for the children to count e.g. counting building blocks, twigs etc. Children build
on their previous knowledge of 'less’ by learning that subtracting means taking away a certain number of objects from a group (leaving
them with less objects). Adults model subtraction vocabulary supported by age appropriate definition. An example of this is "subtraction
means we take away objects from a group / we have 11 got less objects now. Equals means we find out how many we have got left. Wow!
We have only got 3 left!" Adults support children in recording their subtractions in the written form on whiteboards and in their maths
books.




Strategies

Concrete

Pictorial

Abstract

Taking away

ones

Use physical objects to
demonstrate how
something can be taken
away. Move on to
crossing out drawn
representations. This can
be developed by
representing a group of
ten with a line and ones
with dots.

23-1=12

18 -3= 15

There are 15 cakes in the shop. One
cake is eaten, how many are left.

Counting back

As with the previous, this
strategy is used for
subtracting small
numbers from larger
numbers and provides a
good foundation for the
concept of subtraction

Use counters or
objects and
move away from
the group as

they are counted.

2 10 11

13-4=9

12 13 14 15

Put 17 in your head, count back 5.

What nhumber are you at? Use your
fingers to help.

Part, part,
whole model

This model develops
knowledge of the inverse
relationship between
addition and subtraction
and is used to find the
answer to missing
number problems.

If 10 is the whole and 6
is one of the parts. What
is the other part?

Children should be
taught the skills to
approach problems in a
systematic way.

I made 9 buns for
the cake sale and I
only had 2 left at
the end. How
many did I sell?

What s The missimg mumber

Cale hat 17 ity She Lound some move on
e beah, Then e had 28 i ol Mow man
Py 4 Kala Pt 00 B bV

e
7 ?

Progression in Calculations




Multiplication

Nursery and Reception

By the end of Reception, children are expected to understand the concept of doubling and to be able to double a number up to 10. Before
doubling can be introduced, children need to have a secure knowledge of counting, number facts and addition in order to double. Children
are then introduced to the concept of doubling through practical games and activities, including the use of the outdoor areas. Children

act out ‘doubling’ by physically add two equal groups together to find out the 'doubles’ answer.

Strategies

Concrete

Pictorial

-

Abstract

Doubling

Pupils should be
encouraged to develop
fluent mental recall of
doubles and relate to the

2 x table.

Double 4 is 8

]

16

2 b /7 \
I
‘ZAE—‘C%; Ix2 Ix2

20 12

If I can see 10 wheels, how many
bikes are there?




Counting in
multiples

Pupils can use their
fingers as they are skip
counting, to develop an
understanding of ‘groups
of'. Children should
become increasingly
fluent as they practise.

Use a number line or pictures to continue
support in counting in multiples.

fﬂ'z':, SN Q;Q'LW_Q Wz, § hf 1,
{ \ 1", \"} r'l N '."/ N r 1 f

Count in multiples of a number aloud.

Write sequences with multiples of
numbers and work out missing
numbers in sequences both forward
and backward.

If I countin 2's will I get to the
number 587

Repeated

addition

Pupils should apply skip
counting to help find the
totals of repeated
additions.

Pupils begin to
recognise the
relationship
between repeated
addition and
multiplication.

o 15 20 25 30

8888 +-=-01

Write addition or multiplication
sentences to describe objects and
pictures.

i i

2+2+2+2+2=10 2x5=10

Arrays showing
lcommutative

multiplication

Pupils should understand
that an can represent
different equations and
that, as multiplication is
commutative, the order of
the multiplication does not
affect the answer.

|Draw arrays in
different rotations to

find commutative 0000 4x2-8
multiplication 0000
sentences. dx4=0
°° Ix4=8
00
00 00
] oo
2x4 4x2=8
ww -
00
o] o)
(o] ]
4x2=8

3 children go to the park to hunt for
plne cones. They find 5 each, how
many do they find altogether?

5 children eat the same number of
cakes at a party. 15 cakes are eaten in
[total, how many did they each eat?

5+5+5=15
3x5=15

3+3+3+3+3=15
5x3=15




Progression in Calculations

Division

Nursery and Reception

By the end of Reception, children are expected to understand the concept of halving and sharing. Before this can be introduced, children
need to have a secure knowledge of counting backwards, number facts and subtraction in order to halve and share. Children are then
introduced to the concept of halving and sharing through practical games and activities. They act out ‘halving and sharing’ through
activities such as sharing food for their Teddy Bear's Picnic, sharing resources equally to play a game. This is reinforced by opportunities
provided in the outdoor area for the children o halve and share out objects such as building blocks, twigs etc.

Strategies

Concrete —— — Pictorial —— Abstract

Share 9 buns between three
people.

Sharing

Here, division is shown
as sharing. E.g. If we
have 24 squares of
chocolate and we share
them between 3 people,
each person will have 8
squares each.

9+3=3

Can you make up your own
'sharing' story and record a
matching equation?




Division as
grouping

Here, division is shown
as grouping. If we have
ten cubes and put them
into groups of two, there
are 5 groups. This is a
good opportunity to
demonstrate and
reinforce the inverse
relationship with
multiplication.

Divide quantities into equal groups.

Use cubes, counters, objects or place value

counters to aid understanding.

Show jumps in groups. The number of jumps equals
the number of groups.

o 1 2 3 4 5 6 7 8 9 10 11 12

| | | | | | | | |
I I I I I I I I

20+ S =72
S x ?=20
Think of the bar as a whole. Split it into the number of
groups you are dividing by and work out how many would be
within each group.

28+7=4

Divide 28 into 7 groups. How many
are in each group?

Max is filling party bags with sweets.
He has 20 sweets altogether and
decides to put 5 in every bag. How
many bags can he fill?

Division within Ch”%ren Find the inverse of multiplication and
arrays Write the division equations that the array represents. :::]25 {:W d|V|S|On sentences by Creatlng four
D divide linking number sentences.

Use arrays of concrete 0000 their

manipulatives and 2000 array

ima_ges qf_fqmiliar objects :::: 7x4 =28

to find division equations.

Begin to use dot arrays 20+4-= D 20+ 5= 4x7 =28

to develop a more 28 -7 =4

abstract concept of )

division. 28 -4 =17

Division with a Complete written divisions and show
. the remainder using r.

remainder

This strategy provides an
opportunity to reinforce
prior learning of odd and
even and 'multiples' when
exploring how numbers
can and cannot be divided
into different whole
numbers.

&5 £8 £8
& 28 28

14 + 3 =
Divide objects between groups and
see how many are left over.

=

29 + 8 = 3REMAINDER 5
Tt T

dividend divisor quotient remainder




Mental Jottings with representations

Objectives

Recall of Facts

read, write and
interpret mathematical
statements involving
addition (+), subtraction
(-) and equals (=) signs

represent and use
number bonds and
related subtraction
facts within 20

add and subtract one-
digit and two-digit
numbers to 20, including
zero

If we know 4 +5 =9
We also know:
5+4:=90

9-5:=-4

9-4:=5
14+5=19

19 - 14 = 5 etc.

Work with all numbers up
to 20.

Immerse children in practical opportunities to develop understanding of addition and
subtraction. Link practical representations on a number track on a beadstring to
recording on a number line. Use carrbars® to show addition and subtraction sums. By the
end of Year 1 children should be able to recall and use facts within and to 20.

@B (B8R RhEhS
%) B cadvied

2 I:;e:ali"rsi and 3 bears is 5 bears alto-
gether 2+3=5

Tom has 5 bears. Mum has 3bears. How
many more does Tom have?

TXETD-
olE:E 3 4 5 6 BF® 9 0
T B N
8+65=13
5. OO OO
E+8= 13
— 99000
s — 909
YT YT YT N
QIGO0 1+1+1+1+2=5 i———32—2—
ey 1+4=5
JOOOC| &= --<l- o
UUL}"WL}

Children need to be secure with Using and
Applying these skills in unfamiliar contexts before moving into the Year
2 objectives.



Year 2

Objectives:

Mental Recall/Jottings:

Written Methods with representations

Show that addition of two
numbers can be done in any
order and subtraction
cannot.

Recall and use addition and
subtraction facts to 20
fluently and derive and use
related facts up to 100.

Add and subtract numbers
using concrete objects,
pictorial presentations and
mentally including:

2 digit number and ones

2 digit number and tens
Two 2 digit numbers
Add three 1 digit numbers

Solve problems with addition

and subtraction:

- using concrete objects and
pictorial representations,
including those involving
numbers, quantities and
measures

- applying their increasing
knowledge of mental and
written methods

Using known facts

If T know: Bridge through 10
2+3=5 26+7=26+4+3
T also know: 26 +4 =30
3+2=5 30+3=33
20+30=50
30+20=50 Counting on/back in 10s
50—30=20 26 +20=
50—20 = 30 67 -20=
Partitioning Rounding and Adjusting
23 +34= +9—9 +11-11
46—25 =

TF R =B
Bonds to 10 p—
2+7+8=8+2+7 f%oéf%lo:jz

Finding the difference between two numbers. 71 - 37:
Partitioning numbers in different ways in preparation for
subtracting using decomposition:

90 +2

80 + 12 (T have subtracted a ten and added it onto the ones)
Continue to record mental jottings as outlined in Year 2 with
increasingly larger numbers.

Use suitable resources as required (See models and images
page).

Children that have not achieved the age related expectations
for Year 2 should not move onto formal written methods

Recording addition and subtraction in columns
supports place value and prepares for formal
written methods.

Tens Ones
o B =
kz. = 2 O+ 3
10 | < +3|lol+|
o | =D 5 O + 7
i
0 | - «|§5|7/
10 | 4>
b o + 1
e ;‘:.u}: - é 0O * 5
\N‘J{{ 110+ 112 2| 81d
i
Tens Ones
o 10 1010 @G
IO 10 10 ol Y




until they are secure with mental recall/ jottings.

Encourage children to recognise this can be
completed mentally:

42 40+ 2 30+12 42 - 15 =27
5™ 10.5™ 0. 5™
20+7
[elle|le]®)(e)
cxxxxl
(o) [e)[e)[e]®]

Year 3

Objectives:

Mental Recall/Jottings:

Written Methods with representations

Add and subtract numbers

Bridging to 10

Pupils use their understanding of place value and




mentally

A 3 digit number and 1s

A 3 digit number and 10s
A 3 digit number and 100s

Add and subtract numbers
with up to 3 digits using
formal written methods of
columnar addition and
subtraction.

425 +8=425+5+ 3
=430+3 =433

Rounding and Adjusting

425 +90 =425+ 100
=525-10
= 515

146-9:=-146-10+1
=136 +1
=137

146 -50=146-40-10
=106 - 10
=96

Counting forwards or backwards in 100s

636 - 500 = 136

partitioning, and practise using columnar addition and

subtraction with increasingly large numbers up to three

digits to become fluent.

236
+ 73
309

09 a

Hundreds | Tens | Ones 236
@ oo "X
i 1
@ 9o e /o]0
i 200
0'® 309
e
§ QT = il
10 C t 0 + 1
60+ 4
| 00 + 20 + 3
376 - 168 =
Using my knowledge of partitioning in different ways.
376 = 360 +16
H T
3 7
@ o
J) 6 ()
‘. 10 10 1.6 0
10 10 20 0

Year 4

Objectives:

Mental Recall/Jottings:

Written Methods with representations




Continue to secure
and extend mental
methods from
previous year
groups.

To select whether a
calculation can be
done mentally, with a
Jotting or using a
formal written
method.

Add and subtract
numbers with up to 4
digits using formal
written methods of
column addition and
subtraction where
appropriate.

Develop confidence at calculating mentally with
larger numbers. Using the full range of
strategies:

- Counting in 1s/10s

- Bridging through multiples of 10
- Partitioning

- Rounding and Adjusting

- Reordering

- Near Doubles

- Bridging through 60 when calculating with
time.

(SEE PREVIOUS YEAR GROUPS)

Can I do it mentally?
Should I use a jotting?
Should I use a written method?

Add and subtract numbers up to four digits.

Revert to expanded methods if the children experience any difficulty.
(YEAR 3)

Use the written method with decimals in the context of money
£ 3250+ £ 2175 = £54.25
£32.50
+£2175
£54.25
1

£ 4250 - £1335= £ 29.15
£34'2.%50
-£13.35

£ 29.15

Using number to ensure children understand the process before quickly
moving into numbers that do require a written method.




Year 5

Objectives:

Mental Recall/Jottings:

Written Methods with representations

Add and subtract whole
numbers with more than 4
digits, including using formal
written methods (columnar
addition and subtraction)

Add and subtract numbers
mentally with increasingly large
numbers

Use rounding to check answers
to calculations and determine, in
the context of a problem, levels
of accuracy

Solve addition and subtraction
multi-step problems in contexts,
deciding which operations and
methods to use and why.

12 462 - 2300

Use knowledge of place value to

calculate mentally with increasingly

larger numbers.

Employ a range of special strategies
to develop confidence in calculating

mentally. E.g.

2364 + 1999 =
2364 + 2000 = 4364
4364—1= 4363

13484 + 2400 =
13000 + 2000 = 15000
484 + 400 = 884
15000 + 884 = 15884

4 = 2001—-1997
1997 2000 2001
13486—5000

13486—3000 = 10486
10486—2000 = 8486

Estimate:

800 + 640 = 1440
789 + 642 becomes

7 8
+ 6 4

"1 4 3 1
—_—

Answer: 1431

Check:

900 - 500 =400
874 - 523 becomes

8 4

- 5 3
3: 85 :%
Answer: 351

900 - 500 =400

932 - 457 becomes
] 12 1

932 - 457 becomes
1 1

9 3 2 9 3

- 4 5 =
S 6
4 7 5 4 7 5
Answer: 475 Answer: 475

Is your estimate close to the answer you have calculated?

25.356 + 346.28 becomes:

Estimate:

25 +350=375

25.356 °9.'076 +346.28

371.636

11

9-3=6

3.142

9.076 — 3.142 becomes:
Estimate:




Year 6

Objectives

Mental Recall/Jottings

Written Methods with representations

Perform mental calculations,
including with mixed operations
and large

numbers

Use their knowledge of the
order of operations to carry out
calculations involving the four
operations

Solve addition and subtraction
multi-step problems in
contexts, deciding which
operations and methods fo use
and why

Ensure children use a wide range of
mental strategies when calculating
including decimals and increasingly
larger numbers.

What is 2 minus 0.005?

What is 5.7 added to 8.3?

57 +

911-47=

149 + 137 + 158 =

=125

(

+

10

) x

12 462 + 8456

Tth Th H T u

Estimate:
21000 =12 500 + 8 500
12 462
+ 8 456
20918
11

3906 =12 462 - 8556

Estimate:
4000 = 12 500 - 8 500

14 148612

8556
3906

Add and subtract numbers with a different humber of decimal places.
124 - 356 =

Estimate: 12 - 4 = 8 (my answer should be between 8 and 9)

112/.{3410
3.5 6
8.8 4




DEVELOPING UNDERSTANDING OF MULTIPLICATION AND DIVISION

Objectives

Mental Recall/Jottings Written Methods with representations




Count, read and write
numbers to 100 in
numerals; count in
multiples of twos, fives
and tens

Double numbers to 20

Use of visual models to support
counting in 2,5, 10

Ensure children begin to see the
patterns of counting in 2, 5, 10.

Double/halve numbers up to:
10+10=10x 2
20-10=20+2

Children do not need to record
number sentences using the
symbols. Develop the vocabulary
by encouraging children to explain
what they are doing.

Grouping and sharing

696965

How many legs will 3 teddies have?

o=

Arrays

OO0
O

O

[COICOICOIO0]
(CC N C ) ) 2 hopsof4 )
00 OO0 it
' B e SR RS S
2 2 2 2
4 hopsof2

hafofS 64
8+2=4

doubled4s 8
4%x2=8

IR I IR




Year 2

Objectives

Mental Recall/Jottings

Written Methods with representations

Count in steps of 2, 3,and 5
from O, and in tens from any
number, forward or
backward (copied from
Number and Place Value)

Recall and use multiplication
and division facts for the 2,
4,5, 10 and 11 multiplication
tables, including recognising
odd and even numbers

Show that multiplication of
two numbers can be done in
any order (commutative) and
division of one number by
another cannot

Written calculate
mathematical statements
for multiplication and
division within the
multiplication tables and
write them using the
multiplication (x), division
(+) and equals(=) signs

2xb5-=
10 5x 2
=10
10+2=5
105 =2

Use knowledge of doubling:

2x10=20
10x2=20
20+2=10
20+10=2

oooe 4x2=8
°°°° \/—\/\':'l'('-")_r" POOSOOE /
2% 4=8 L )/
oo 2X4=8 I D TP P00 X XX
-~ — NN
88 3 P } 12 IS
— 6 2
°° How mary 3¢ \ ~ “I'J' ."_/,/,/,,is IS=3=5
2 In 157 o 77
4x2=8 - < R J
,,4:, e . e e ;(.S
5 hops in 1S How big Is each hop!
IS «S=7

IS shared between S

E.g.8x3=3x8

Recognise that related facts
can be be derived from one

known facts.

000
000
Q00
000 %=
000
000
QOO
000

| Year 3




Objectives

Mental Recall/Jottings

Written Methods with representations

Count from O in multiples of
4, 8,50 and 100

Recall and use multiplication
and division facts for the 3,
4,6,9, and 11 multiplication
tables.

Write and calculate
mathematical statements for
multiplication and division
using the multiplication
tables that they know,
including for two-digit
numbers times one-digit
numbers, using mental and
progressing to formal
written methods.

If the children know 2/4/5/ 10 /
11 facts they need to now learn:

3x3 6 x6 6x9
6 x3 7x6 7x9
7x3 8x6 12x9
8 x3 9x6

9x3 12x6

12x3

With corresponding division facts.

Recall facts along with counting in
steps sizes

Eg..8x3=3x8

QOO
m (;:I (:’:I Cl:l
000
000
Recognise that related facts QOO
can be be derived from one elele
known facts.
(I
Q00
A
8x3=3x8
24:3:8
24:8=3

To make 6 fairy cakes you need...
How much will you need for 12?

X 10

X 5

' fam®° OGO ®

2 " O090®
* 228
75
36+3=
10x3 2x3
30 36
45+3=15 :
3r§E?'!4° 5
NN Y Y1 1 Y )

Short multiplication and division rely on mental methods - children should be
given short multiplication and division involving 2/3/4/5/6/10 times tables

Children should be working on the written methods as quickly as possible (only
use the grid method for children really struggling to grasp multiplication)

Year 4




Objectives:

Mental Recall/Jottings:

Written Methods with representations

Count in multiples of 6,
7.9,25and 1000

Recall multiplication and
division facts for
multiplication tables up
to 12 x 12

Use place value, known
and derived facts to
multiply and divide
mentally, including:
multiplying by O and 1;
dividing by 1;
multiplying tfogether
three numbers.

Recognise and use
factor pairs and
commutativity in mental
calculations

Multiply two-digit and
three-digit numbers by
a one-digit number
using formal written
layout

If the children know multiplication and
division facts for: 2/5/10/3/4/8/ they
now need to learn.

7x7 8x8 12 x 12
8x7 9x8

9x7 11x 8

11x7 12x8

12x7

Explore what happens when we divide by 1
and O.

To solve 24 x 3

Use knowledge of factor pairs.
8 x 3 x3

6 x 4 x3

In measuring and scaling contexts, (for
example, four times as high, eight times as
long etc.) and correspondence problems in
which m objects are connected to n
objects (for example, 3 hats and 4 coats,
how many different outfits?; 12 sweets
shared equally between 4 children; 4 cakes
shared equally between 8 children).

These are the methods from the appendix of the National Curriculum.

Year 4 should be using

Lorg multiplication

RDlm =0 Ve
]S ™ S

1 E haAArmaes
= 15 becomes

4 X 16 become 24 232 bacomes 124 2 26 becomes
a 3 b
a 3 ¢ 2
X ¥ 2 X
1 4 4 + »
a 4 0 »aaoa a 4
T 2% ¥ &8 s 2
14
aver: 384 Uikl f Faswer: 3 22
Short division
432 = 4 becomes T
F &

x 2
5|+ = 2 15‘6’}-&

Aaauer: 86 remainder 2

i o A0 &)
HISNET S0 hiy

3 2

Year 5




Objectives:

Mental Recall/Jottings:

Count forwards or backwards in steps
of powers of 10 for any given number up
to 1 000 000

Multiply and divide numbers mentally
drawing upon known facts

Multiply and divide whole numbers and
those involving decimals by 10, 100 and
1000

Identify multiples and factors, including
finding all factor pairs of a number, and

common factors of two numbers.

Know and use the vocabulary of prime
numbers, prime factors and composite
(nonprime) numbers

Establish whether a number up to 100 is
prime and recall prime numbers up to 19
recognise and use square numbers and
cube numbers, and the notation for
squared (2) and cubed (3)

Multiplying and dividing whole numbers and decimals by 10, 100 and 1000.

Thousands Hundreds Tens Ones /10 (tenths) /100

(Hundredths)

3x4=12 R
1.2+3=04 03x04=0.12

1%x1® 1x1=1°
2x2 90 2x2:=722

00
3x3=3°

1x1x1=13 '
2x2x2=2° '

3x3x3




Year 5 continued

Objectives

Written Methods

Multiply numbers up to 4 digits by a
one- or two-digit number using a
formal written method, including long
multiplication for two-digit numbers

Divide numbers up to 4 digits by a
one-digit number using the formal
written method of short division and
interpret remainders appropriately
for the context

Introduce long division to tfeach
dividing numbers up to 4 digits by a
two-digit number

2307 x 8 =
Estimate: 2000 x 8 = 16000

Calculate: (Short multiplication) 2307
X 8
18456

2 5

1431 x 23 =
Estimate: 1431 x 20 = 28620
1
Calculate: (Long multiplication)
1431
X __ 23
4293 (1431x3)
28620 (1431x 20)
32913
1 1
Examples with decimals:

465 x9-=

432+ 5=
Estimate: 400 + 5 = 80

Calculate (short division)

432 + 5 becomes

Answer: 86 remainder 2
Estimate: 450 + 15 = 30
Calculate: (Long division)

432 = 15 becomes
Ensure children are able to

2 8 rl2 . .
express remainders either
1. 5|43 2 as remainder, fraction or
94 9 decimal. For example
13 2 remainder 12 or 12/15
12 0 (4/5) or 0.8)
1 2

Examples with decimals:

372+8=




Year 6

Objectives

Mental Methods

Perform mental calculations, including with
mixed operations and large numbers

Identify common factors, common multiples
and prime numbers

Use their knowledge of the order of operations
to carry out calculations involving the four
operations

They undertake mental calculations with increasingly large numbers and more complex
calculations.

Pupils continue to use all the multiplication tables to calculate mathematical statements in order
to maintain their fluency. Pupils round answers to a specified degree of accuracy, for example,
to the nearest 10, 20, 50 etc., but not to a specified number of significant figures.

Pupils explore the order of operations using brackets; for example,2+1x3=5and (2+1)x 3 =
9.

Common factors can be related to finding equivalent fractions.

Calculate 900 = (45 x 4).

A bag of four oranges costs thirty seven pence. How much do twelve oranges cost?




Year 6 Continued

Objective

Written Methods

Multiply multi-digit numbers

up to 4 digits by a two-digit whole
number using the formal written
method of long multiplication

Divide numbers up to 4digits by a
two-digit whole number using the
formal written method of short
division where appropriate for the
context divide numbers up to 4
digits by a two-digit whole number
using the formal written method
of long division, and interpret
remainders as whole number
remainders, fractions, or by
rounding, as appropriate for the
context

hhort division

98 =+ 7 becomes

1 4
2
7,9 8
Answer: 14

Long division
432 + 15 becomes

ri2

NI O N O Nl

432 + 5 becomes

8 6 r2

5/4 3 2

Answer: 86 remainder 2

432 =15 becomes

2 8

1 5/ 4 3 2
3 0 0 15x20

1 3 2
1 2 0 18

1 2

1

496 + 11 becomes

4 5 ri1

5
114 9 6
Answer: 45 ;-

432 + 15 becomes

2 8-8

1 5/4 3 2-0
3 0 |
1 3 2
1 2 0

1 2 0

1 2 0

0




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Year | Objectives Examples Models and Images
1 Recognise, find and name a half as | Children use their knowledge
one of two equal parts of an object, | °f frqc‘rlons of shqp.e to find -
shape or quantity fractions of quantities.
R nise, find and nam t , ,
ecos 'feffl a | ame d :;cuar' €™ | Children should be give
as one of Tour equa pa_r"rs oran practical apparatus to find
object, shape or quantity halves and quarters of
quantities within 20.
Record work pictorially.
, : ] °
2 Recognise, find, name and Chlldr'*en use ’rhelr'knowlec.jige If | can see 4 how many quarters can you seec
11z 3 of unit and nor.l-unn‘ frqc’nons -
3 14 4 of shapes to find fractions of | If| can see 2/3 how many thirds can you see?
write fractions and of a quantities.
|en91-hl shape, set of ObJGCTS or They relate this to find e 3 545|556 T Ea o>
_ fractions of a length e.g. 2/4 b da 4 b
quantity of Im =
Write simple fractions for Children need to relate finding
1 .
example, > of 6 = 3 and a quarter to halving and — e
2 . . o >
recognise the equivalence of 4 halving again. v !
1
and 2 Pupils should count in fractions | <+ 4 >
up to 10, starting from any 0 3 2
number and using thel/2 and
2/4 equivalence on the number | € é : f, - -
line (Non Statutory Guidance) - | " -
3 count up and down in tenths; Encourage children to count up




recognise that tenths arise from
dividing an object into 10 equal
parts and in dividing one digit
numbers or quantities by 10

recognise, find and write fractions
of a discretfe set of objects: unit
fractions and non-unit fractions
with small denominators

recognise and use fractions as
numbers: unit fractions and non-
unit fractions with small
denominators

recognise and show, using diagrams,
equivalent fractions with small
denominators

and down in tenths.

1+10=1/10
2+10=2/10
3+10=3/10

Continue the pattern. What
do you notice? What's the
same? What's different?

Children can use fractions

as an operator E.g.
1/40f12=12+-4=3

Children can relate fractions
to the division of integers
1:4:=%

4x%=1

3-2-4:%
2x4=3(12/40r2+3+
242)

7tz

Children need to relate and
reason about why their
diagrams are equivalent to a
half - make connections
between the numerator and
the denominator
Eg.3:=4/8
The numerator will be half of
the denominator. Children
should be encouraged to make
the connection between their

1+10=1/10

Lino] 10 [0 [ 110 ] 1o [0 | 10 | a0 [ a0 |y

0

2+10=2/10
| 210 2710 [ 210 | 2710 | 2/10 [ 2710 | 2710 | 2/10 | 2710 | 2
0 2
0 3 6 9
12
3 3 3 | 3
0 Va Va Ya 44

Use Cuisenaire rods to develop vocabulary of
equivalence.

1ch '




add and subtract fractions with
the same denominator within one
whole

compare and order unit fractions,
and fractions with the same
denominators

multiplication tables and
equivalents

E.g.1/3 = 3/9 because 3 x 3 =
9.

N ln
+
N =
1]
N o

Children need to use practical
resources/visual
representations to support
the comparison of fractions
Eg.1/3> %

Children should also be
taught how to order
fractions on a number line




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Year Objectives Examples Models and Images
4 e recognise and show using
diagrams, families of common 1+100 = 1/100
equivalent fractions 2+100 = 2/100
e count up and down in hundredths; ) _— _— o . . %)
recognise that hundredths arise " ” * “ = @ N - i
when dividing an object by one Count backin 1 and 1/10 from 101.
hundred and dividing tenths by
tenths 3/7 of 56 = 24
3/10 of 120 = 36
$:=12
e solve problems involving T

increasingly harder fractions to
calculate quantities, and fractions
to divide quantities, including non-
unit fractions where the answer
is a whole number

add and subtract fractions with
the same denominator

recognise and write decimal
equivalents of any humber of
tenths or hundredths recognise

and decimal equivalents to %, 3, 2

find the effect of dividing a one-
or two-digit nhumber by 10 and
100, identifying the value of the

3/10 +4/10=7/10
9/100 - 7/100 = 2/100

Children can record on a
number line equivalents
between 1/10 and 0.1
Count on and back in
tfenths as decimals and
relate to counting
on/back in 10ths
(fractions).

r

The rest of the cake

Wl e

WIN e
WL et =
2 e B
wlwn =
WioN




digits in the answer as ones,
tenths and hundredths

round decimals with one decimal
place to the nearest whole
number

compare numbers with the same
number of decimal places up to
two decimal places

solve simple measures and money
problems involving fractions and
decimal to two decimal places

25+10=2.5
2 ones and 5 tenths

25+100=0.25

0 ones, 2 tenths and 5
hundredths or 25
hundredths




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Year

Objectives

Examples

Models and Images

Add and subtract fractions with the
same denominator and denominators
that are multiples of the same
number.

Multiply proper fractions and mixed
numbers by whole numbers,
supported by materials and
diagrams.

Blw
Bl

1/10 + 2/5 =

2/5 x 2 =

.

4

" I eat1more piece of this cake. What

fraction would be left?

Add and subtract fractions with
different denominators and mixed
numbers, using the concept of
equivalent fractions.

Multiply simple pairs of proper
fractions, writing the answer in its
simplest form

Divide proper fractions by whole
numbers

Nj=

$x

1/3 + 2/1 = 1/6



http://www.google.co.uk/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/b/b9/Cake_quarters.svg&imgrefurl=http://en.wikipedia.org/wiki/Fraction_(mathematics)&h=383&w=504&tbnid=nPzEWC5lZwIQwM:&zoom=1&q=3%20quarters%20subtract%201%20quarter&docid=1OmMl8YCz3VQCM&ei=ktizU_mbF4e-O8XrgLgE&tbm=isch&ved=0CCsQMygHMAc&iact=rc&uact=3&dur=1928&page=1&start=0&ndsp=11
http://www.google.co.uk/url?sa=i&rct=j&q=fraction+piece+two+fifths&source=images&cd=&cad=rja&uact=8&docid=4UdNl7Oi9FHqIM&tbnid=tClq5g20wCISWM:&ved=0CAUQjRw&url=http://etc.usf.edu/clipart/40500/40555/pie_01-05e_40555.htm&ei=XNizU_r3N-Sd0QXVkoDwBg&psig=AFQjCNGu8KLVJtOomUnyimaxfxMKuuGnog&ust=1404381613431799

