The curriculum that we have constructed is supported by the belief that maths is a core means of introducing essential everyday
concepfs, skills and thinking strategies and we aim for every child to enjoy and relish the mathematical opportunities we provide.

At The Oaks, we delight in our children making connections, asking questions and being actively curious within our systematic and
connected curriculum. It encourages children to be daring mathematicians who query their answers with resilience and reasoning,
supporting every child's high expectations of their mathematical fluency, understanding and flexibility in solutions.

As we believe that each child can be a successful mathematician, the opportunity to extend every child's understanding is made accessible, actively
encouraged and weaved in through the expertise of all teaching staff. Through the ongoing research within school, we recognise the considerable
weighting that great depth challenges have and believe that they are an essential part of the mathematical learning journey.

Throughout every year group, the curriculum is designed to be rooted a Concrete, Pictorial and Abstract Approach which continually and consistently
connects each mathematical concept. Formal methods that are included are deep-rooted in mathematical research and underlying concepts.

Our mathematical journey is weaved in throughout the curriculum, fo ensure each child's development into a successful adult. We understand the
crucial contribution that mathematical understanding has to financial literacy, science, technology and engineering, and its contribution to our
culture, society and economy.

Our CPA curriculum is based on the Power Maths CPA Calculation Policy, supported by the Government Guidance Ready to Progress criteria.
Additionally, through CPA training and teaching group research, we have added vocabulary and further questioning as these are key priorities in our
School Development Plan.

These are a minimum of representations and models that can be used. Additional representations and models should be used by the teaching staff to
aid the Addition and Subtraction learning journey.
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Questioning Stems
Using Questioning to Stimulate Mathematical Thinking within Lesson

Addition and Subtraction Calculation Sequence
Reception

Year One

Year Two

Year Three

Year Four

Year Five

Year Six

Using Questioning to stimulate mathematical thinking within lessons
(Source: Way. J, 2014, https://nrich.maths.org/2473)




Within the context of open-ended mathematical tasks, it is useful to group questions into four main categories (Badham,
1994). These questions can be used be the teacher to guide the children through investigations while stimulating their
mathematical thinking and gathering information about their knowledge and strategies.

1. Starter questions
These take the form of open-ended questions which focus the children's thinking in a general direction and give them a
starting point. Examples:

How could you sort these....... ?

How many ways can you find to ....... ?
What happens when we ......... ?

What can be made from....?

How many different ....... can be found?

2. Questions to stimulate mathematical thinking

These questions assist children to focus on particular strategies and help them to see patterns and relationships. This aids the
formation of a strong conceptual network. The questions can serve as a prompt when children become 'stuck’'. (Teachers are
often tempted to turn these questions into instructions, which is far less likely to stimulate thinking and removes responsibility
for the investigation from the child).

Examples:

What is the same?

What is different?

Can you group these ....... in some way?

Can you see a pattern?

How can this pattern help you find an answer?

What do think comes next? Why?

Is there a way to record what you've found that might help us see more patterns?

What would happen if....?

3. Assessment questions

Questions such as these ask children to explain what they are doing or how they arrived at a solution. They allow the teacher
to see how the children are thinking, what they understand and what level they are operating at. Obviously they are best
asked after the children have had time to make progress with the problem, to record some findings and perhaps achieved at
least one solution.

Examples:
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What have you discovered?

How did you find that out?

Why do you think that?

What made you decide to do it that way?

4. Final discussion questions

These questions draw together the efforts of the class and prompt sharing and comparison of strategies and solutions. This is
a vital phase in the mathematical thinking processes. It provides further opportunity for reflection and realisation of
mathematical ideas and relationships. It encourages children to evaluate their work.

Examples:

Who has the same answer/ pattern/ grouping as this?

Who has a different solution?

Are everybody's results the same?

Why/why not?

Have we found all the possibilities?

How do we know?

Have you thought of another way this could be done?

Do you think we have found the best solution?

Mathematics Early Years Outcomes
ELG: Number




Children at the expected level of development will:

Have a deep understanding of number to 10, including the composition of each nhumber;

Subitise (recognise quantities without counting) up to 5;

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts)
and some number bonds to 10, including double facts.

ELG: Numerical Patterns Children at the expected level of development will:
e Verbally count beyond 20, recognising the pattern of the counting system;
e Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the
other quantity;
e Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be
distributed equally.

Concrete Pictorial Abstract Vocabulary

Reception Addition

Within reception, a variety of concrete, pictorial and abstract resources will be used depending on the focus or unit. The teacher will
use their professional judgement to decide which of these would be most appropriate. Concrete, pictorial and abstract resources
can be used individually or collectively. Examples of these are below.

At The Oaks, we provide opportunities for children to;

- Know that a group of things change in quantity when something is added.

- Find the total number of items in two groups by counting all of them.

- Say the number that is one more than a given number.

- Finds one more from a group of up to five objects, then ten objects.

- In practical activities and discussion, beginning to use the vocabulary within this document.

- Using quantities and objects, they add two single digit numbers and count on to find the answer.
- Solve problems including doubling.




Use toys and general classroom resources for
children to physically manipulate,
group/regroup.

Use specific maths

resources such as

" counters, snap

\ cubes, Numicon
etc.

Use visual supports such
as ten frames, part part
whole and addition mats,
with the physical objects
and resources that can be
manipulated.
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Two groups of
pictures so children
are able to count the
total.

Bar model using
visuals, pictures/icons
or colours.

Use visual supports
such as ten frames,
part part whole and
addition mats with
pictures/icons.

A focus on symbols
and numbers to form
a calculation.

5+2=7
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* No expectation for children to be
able to record a number
sentence/addition calculation.

Reception Subtraction

At The Oaks, we provide opportunities for children to

- Knows that a group of things change in quantity when something is taken away

- Find one less from a group of five objects, then ten objects.
- In practical activities and discussion, beginning to use the vocabulary involved in this document.
- Using quantities and objects, they subtract two single digit numbers and count back to find the answer.
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Use toys and general classroom resources for

children to physically manipulate,
group/regroup.

Use specific maths resources such as snap cubes,
Numicon, bead strings etc.

Use visual supports such as ten frames, part part
whole and subtraction mats, with the physical
objects and resources that can be manipulated.
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7-2=

A group of pictures for children to cross out
or cover quantities to support subtraction.

000y

Use visual supports such as ten frames, part
part whole and bar model with pictures/icons.

A focus on symbols
and numbers to form
a calculation.

* No expectation for children to be
able to record a number
sentence/addition calculation.




Year One Addition and Subtraction
National Curriculum Objectives

number problems suchas7=7-9

e represent and use number bonds and related subtraction facts within 20
e add and subtract one-digit and two-digit numbers to 20, including 0

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

e solve one-step problems that involve addition and subtraction, using concrete objects and pictorial representations, and missing

One more than 4 is 5.

One more than 6 is 7.
7 is one more than 6.

Learn to link counting on with
adding more than one.

Concrete Pictorial Abstract Vocabulary
Counting and adding more Counting and adding more Counting and adding more more
Children add one more person or Children add one more cube or Use a number line to count
object to a group to find one more. counter to a group to represent understand how to link counting | add
one more. on with finding one more. addition
cube
- - - R represent
M .
©©©© i bt aagaa | pumberiine

Understanding part-part-whole
relationship

Sort people and objects into parts and
understand the relationship with the
whole.

Understanding part-part-whole
relationship

Children draw to represent the
parts and understand the
relationship with the whole.

Understanding part-part-
whole relationship

Use a part-whole model to
represent the numbers.

part whole model
represent
number

amount

part




The parts are 2 and 4. The whole is 6.

The parts are 1 and 5. The whole
is 6.

(10)
& @
€)+(@)-@

6+4=10

whole
relationship
same
different
more less

Knowing and finding number bonds
within 10

Break apart a group and put back
together to find and form number
bonds.

Knowing and finding number
bonds within 10

Use five and ten frames to
represent key number bonds.

00 @

O 0O
000

10=7+3

Knowing and finding number
bonds within 10

Use a part-whole model
alongside other representations
to find number bonds. Make
sure to include examples where
one of the parts is zero.

“’ () (o)
oejoje) }/

b)

00600

4+0=4
3+1=4

number bond
represent
part whole
zero
example
same
different
include

cube
five/ten frame
equal
equivalent
equation

Understanding teen numbers as a
complete 10 and some more
Complete a group of 10 objects and
count more.

Understanding teen numbers as
a complete 10 and some more
Use a ten frame to support
understanding of a complete 10 for
teen numbers.

Understanding teen numbers
as a complete 10 and some
more.

1 ten and 3 ones equal 13.
10+ 3=13

teen number
more than 10
tens

ones

tens frame
represent




more

é é é less
equal
é 6 é 6 é é equivalent
complete
13 is 10 and 3 more. additional
13is 10 and 3 more. add
Adding by counting on Adding by counting on Adding by counting on count on
Children use knowledge of counting to | Children use counters to support Children use number lines or number line
20 to find a total by counting on using | and represent their counting on number tracks to support their strategy
people or objects. strategy. counting on strategy. twenty
more
00000 ¢ ¢ 0 o o [W'm less
represent

()982
the bus

0OOOD

7

7+5=C]

representation
equal
equivalent

Adding the 1s

Adding the 1s

Adding the 1s

teen number

Children use bead strings to recognise | Children represent calculations Children recognise that a teen is | within 10
how to add the 1s to find the total using ten frames to add a teen and | made from a 10 and some 1s more than 10
efficiently. 1s. and use their knowledge of represent
addition within 10 to work representation
900000000000 000 | [Ppo@e®l [@e®oon] | eficienty. recogise
equa
2+3=5 000060 3+5=8 equivalent
12+3=15 So, 13+ 5=18 addition
2+3=5 more
12+3=15 less
Bridging the 10 using number Bridging the 10 using number Bridging the 10 using number | bridge
bonds bonds bonds ten frame
Children use a bead string to complete | Children use counters to complete | Use a part-whole model and a more
a 10 and understand how this relates a ten frame and understand how number line to support the less
to the addition. calculation. makes

10




Year 1
Subtrac
tion

9090080 0

7 add 3 makes 10.
So, 7 add 5is 10 and 2 more.

Counting back and taking away
Children arrange objects and remove
to find how many are left.

they can add using knowledge of
number bonds to 10.

0000 0000

000
0000 000
0000

Counting back and taking away
Children draw and cross out or use
counters to represent objects from

Y

q 10 Il 1213
9+4=13

Counting back and taking

away

Children count back to take

equal

equivalent
number bonds
part whole model
calculation

sum

equation

counting back
counting forward
left

a problem. away and use a number line or | remove
Y N ) O C N M K N | number track to support the arrange
- & , method. number line
; OQ/ %ﬂl % %% number track
represent
1 less than 6 is 5. -0=0 % object
6 subtract 1 is 5. There are [_] children left. - problem
s\ equal
commutative
9-3=6
Finding a missing part, given a Finding a missing part, given a Finding a missing part, given | whole
whole and a part whole and a part a whole and a part part
Children separate a whole into parts Children represent a whole and a Children use a part-whole model | missing part
and understand how one part can be part and understand how to find to support the subtraction to find | add
found by subtraction. the missing part by subtraction. a missing part. subtract
take away
find
equal

equivalent
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7-3=7

Children develop an
understanding of the
relationship between addition
and subtraction facts in a part-
whole model.

. 0:0-0
< 0-0-0
0) 0-0-0

0-0-0

Finding the difference

Arrange two groups so that the
difference between the groups can be
worked out.

IEILEE Y
1288542

8 is 2 more than 6.
6 is 2 less than 8.
The difference between 8 and 6 is 2.

Finding the difference
Represent objects using sketches
or counters to support finding the
difference.

00000
000®

The difference between 5 and 4 is
1.

Finding the difference
Children understand ‘find the
difference’ as subtraction.

(YY)

0123456784910

10-4=6
The difference between 10 and
6is 4.

find the difference
counters
subtraction
number line
jumps

move backwards
count backwards
more

less

draw

sketch

counters
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Subtraction within 20
Understand when and how to subtract
1s efficiently.

Subtraction within 20
Understand when and how to
subtract 1s efficiently.

Subtraction within 20
Understand how to use
knowledge of bonds within 10 to
subtract efficiently.

bead string
number bonds
subtract

count backwards

Use a bead string to subtract 1s N quicker
efficiently. O IONCAOIIO) (GG 5-3=2 slower
Ceee® -
900000000000 OO0 5-3=2 15-3=12 less
15-3=12 equal
5-3=2 - number line
tens frame
15-3=12
Subtracting 10s and 1s Subtracting 10s and 1s Subtracting 10s and 1s part
For example: 18 - 12 For example: 18 - 12 Use a part-whole model to whole
support the calculation. calculate
Subtract 12 by first subtracting the 10, | Use ten frames to represent the @ gqﬂie\i/lalent
then the remaining 2. efficient method of subtracting 12. d
method
@ ° strategy
B D |([eeeee eeeee | - . equation
‘ I' QDDDQD I. ®® commutative
19-10=9 number family
First subtract the 10, then take away 2. | First subtract the 10, then subtract 9-4=5 take away
2 remove
So, 19-14=5 partition

Subtraction bridging 10 using
number bonds

For example: 12 -7

Arrange objects into a 10 and some 1s,
then decide on how to split the 7 into
parts.

Subtraction bridging 10 using
number bonds

Represent the use of bonds using
ten frames.

Subtraction bridging 10 using
number bonds

Use a number line and a part-
whole model to support the
method.

13-5

number bonds
tens frame
represent

part

whole

model
strategy

split

partition
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14

P /~ /1 7 \ \ For 13 - 5, | take away 3 to make

N 10, then take away 2 to make 8.
RARNENENEN

7 is 2 and 5, so | take away the 2 and , -2 -3
then the 5. '

5 6 7 8 9 10 I 12 I3

method

Government Guidance Ready to Progress criteria

1AS-1 Compose numbers to 10 from 2 parts, and partition numbers to 10 into parts, including recognising odd and even numbers.

1AS-2 Read, write and interpret equations containing addition ( +), subtraction ( —) and equals ( =) symbols, and relate additive expressions and
equations to real-life contexts. and =




Year 2 Addition
e solve problems with addition and subtraction:

e using concrete objects and pictorial representations, including those involving numbers, quantities and measures
e applying their increasing knowledge of mental and written methods

e recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100

e add and subtract numbers using concrete objects, pictorial representations, and mentally, including:
e a two-digit number and 1s
e a two-digit number and 10s
e 2 two-digit numbers
e adding 3 one-digit numbers

e show that addition of 2 numbers can be done in any order (commutative) and subtraction of 1 number from another cannot

recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems

Concrete Pictorial Abstract Vocabulary
Understandi | Group objects into 10s and 1s. Understand 10s and 1s Represent numbers on a place place value
ng 10s and equipment, and link with visual value grid, using equipment or less than
1s o0 g representations on ten frames. numerals. greater than
ey digit
'@ difference
- . 5 5 o Tens | Ones even
‘,’o %5, .’.o’gﬂ ."o’, .’.00,; =
Bundle straws to understand > P P u 9 ®® odd
unitising of 10s. oo [oeleel®® v sum
- oo/ 00 0o ee Y equation
‘ 00|00 00 | ee 3 2
00|00 |00 ee
. 00 (00|06 | ee oo Tens Ones
4 3
Adding 10s | Use known bonds and unitising Use known bonds and unitising to | Use known bonds and unitising to
to add 10s. add 10s. add 10s.
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| know that4+3=7.
So, | know that 4 tens add 3 tens

0

®
® ¢ o _ g O

+ = ®
®g ® ®®®

 know that4+3=7.
So, | know that 4 tens add 3 tens
is 7 tens.

LD
Vrssassaaag
S

L

R
<

I
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D)
&L o

is 7 tens. 4 3=
4+3=7
4 tens + 3 tens = 7 tens
40+30=70
Adding a Add the 1s to find the total. Use Add the 1s. Add the 1s.
1-digit known bonds within 10.
number to a ML ML M ¥ | Understand the link between
2-digit ﬁ 10 _i0_ i ﬂ ﬁ %é% oo * o% ~ %@ | counting on and using known
number not | o ®9 ¥ | number facts. Children should be
bridging a 41is 4t d1 ) encouraged to use known
10 IS & tens and 1 one. 34 is 3 tens and 4 ones. number bonds to improve

41 add 6 ones is 4 tens and 7
ones.

This can also be done in a place
value grid.

T ' O )
0| -
g .

- o
a»
- -
\__ = )

4 ones and 5 ones are 9 ones.
The total is 3 tens and 9 ones.

%

" O )

—]

0

e Tt

(TIIIIIII
(I
T

€ | @ o

S @

efficiency and accuracy.

30 31 32 33 34 35 36 37 38 3

This can be represented
horizontally or vertically.

34 +5=39

or
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10 to a 2-

Adding a Complete a 10 using number Complete a 10 using number Complete a 10 using number
1-digit bonds. bonds. bonds.
number to a
2-digit [0[0]([0]0) (0000 (@O @)[®)
number o/o/[0[e| 00|00 00 o[0
s 00|00 oo oo e + 0|0
bridging 10 E R + m !ﬂ!!!!!ﬂ 0O
' 0000 0o e +5 +2
SO COCOOOOE (O | fik s e e b B
There are 4 tens and 5 ones. gglgggggg'.o i 7=5+2
I need to add 7. | will use 5 to 00| 0000|000 45+ 5+2=52
complete a 10, then add 2 more. ole/e/e/0e/@e/ 0O
Adding a Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten. Exchange 10 ones for 1 ten.
1-digit
number to a T (O)
2-digit . g
number § e
using 4
exchange
(M O
2| 4
8
3|2
u
(L[]
Adding a Add the 10s and then recombine. | Add the 10s and then recombine. | Add the 10s and then recombine.
multiple of

37+20=7
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digit SYVEEEY §
number EE o, EBB 30 +20 = 50
Jogeags o 207257
27 is 2 tens and 7 ones. S 37 +20=57
50 is 5 tens.
66 is 6 tens and 6 ones.
There are 7 tens in total and 7 66+ 10 =76
ones. _
So, 27 + 50 is 7 tens and 7 ones. | /A 100 square can support this
understanding.
Adding a Add the 10s using a place value | Add the 10s using a place value Add the 10s represented multiple
multiple of | grid to support. grid to support. vertically. Children must
10 to a 2- understand how the method
digit T 0O T ) 0 relates to unitising of 10s and
number place value.
using PP : S
columns -! ’ —
L s 'YX : P9 ® T @)
o' 4310
Rin| == By 716
A4
16 is 1 ten and 6 ones. 16 is 1 ten and 6 ones.
30 is 3 tens. 30 is 3 tens. 1+3=4
There are 4 tens and 6 ones in There are 4 tens and 6 ones in 1ten + 3 tens = 4 tens
total. 16 + 30 = 46

total.
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Adding two

Add the 10s and 1s separately.

Add the 10s and 1s separately.

Add the 10s and the 1s

numbers

2-digit Use a separately, bridging 10s where
numbers part-whole model to support. required. A number line can
support the calculations.
P9
32 ¥ +10 +10 +3 Y+2
|’7 t t t {
54328 O O 44
' l.
There are 8 ones in tota 17 4 25
3+2=5 11=10+1
There are 5 tens in total. 32+10=42
42 +1=43
35+23=58
32+ 11=43
Adding two | Add the 1s. Then add the 10s. Add the 1s. Then add the 10s.
2-digit
numbers Tens |(Ones) T(0O)
using a ¢e 3|2
place value Eé + 1|4
grid E 9988 6
ES e
\ J
(Tens )| Ones Mo
9 ® 8
E 32
¥ Hl|4
P999
p E (4)6
>
Adding two | Add the 1s. Exchange 10 ones Add the 1s. Exchange 10 ones
2-digit for a ten. Then add the 10s. for a ten. Then add the 10s.
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with
exchange

Subtracting
multiples of
10

Use known number bonds and
unitising to subtract multiples of
10.

8 subtract 6 is 2.
So, 8 tens subtract 6 tens is 2
tens.

Use known number bonds and
unitising to subtract multiples of
10.

f 100
| 30

—

10-3=7
So, 10 tens subtract 3 tens is 7
tens.

[~ )
u1|.o m|o

Qmww—D
|u1.amo

Use known number bonds and
unitising to subtract multiples of
10.

(o)
ONO

7 tens subftract 5 tens is 2 tens.
70 - 50 =20

Subtracting
a single-
digit
number

Subtract the 1s. This may be
done in or out of a place value
grid.

Subtract the 1s. This may be done
in or out of a place value grid.

Subtract the 1s. Understand the
link between counting back and
subtracting the 1s using known

bonds.
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30 31 32 33 34 35 36 37 38 39

T O
5 4
- 3
3 6 9-3=6
39-3=36

Subtracting
a single-
digit
number
bridging 10

Bridge 10 by using known bonds.

0

eeeee
eeeee

eeeee
eoeeee

eeeee
oeeee

35-6
| took away 5 counters, then 1
more.

Bridge 10 by using known bonds.

)

D00

eeeee
eeoeee

eeeee
oeeee

eeeee
eoeeee

35-6
First, | will subtract 5, then 1.

Bridge 10 by using known bonds.

-4

YN

I l 1 } 1 } I I 1
T T T T T T T

6 17 18 19 20 21 22 23 24 2

24-6=7
24-4-2=7

Subtracting
a single-
digit
number
using
exchange

Exchange 1 ten for 10 ones. This
may be done in or out of a place
value grid.

T )

y

Exchange 1 ten for 10 ones.

T ©)

TR
LR BhR A DR
TR
MMM RARRRRR

TR
T

Exchange 1 ten for 10 ones.

T (O)
'Z|'5
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25-7=18

Subtracting
a

2-digit
number

Subtract by taking away.

O000000000
O000000000
O000000000O
O000000000O
0100} %)%)) )%} %)%
%@'@'@'@'@'@'@@'@'

671-18
| took away 1 ten and 8 ones.

Subtract the 10s and the 1s.

This can be represented on a 100
square.

I [2]|3|4|5(6|7|8]|49]l0

1211314151617 (181920

21 (22|23 (24|25|26(27|28(29|30

31 132(33(34(35(36|37(38|39|40
41 | 42 |43 | 44 | 45| 46 | 47 |148 |49 |50
51 | 52|53|54|55|56|57 (|58 |59 |60
6l |62 |63 |64 (65|66|67 68|69 |70
71 (72|73 (74 |75(76 |77 |78 |79 | 80
81 [82)|83|84|85|86|87|88(89|90

91 [{92|93|94 (95|96 (97|98 (99 |100

Subtract the 10s and the 1s.

This can be represented on a

number line.
-10 -10 -10 -10

{ Y Y Y

23 33 43 53

64 -41=7

64 -1=63
63 -40=23
64 -41=23

46 - 20 =26
26-5=21
46 - 25 =21

Subtracting
a

2-digit
number
using place
value and
columns

Subtract the 1s. Then subtract
the 10s. This may be done in or
out of a place value grid.

Subtract the 1s. Then subtract the
10s.

Tens Ones

T

Using column subtraction,
subtract the 1s. Then subtract the
10s.
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Subtracting
a

2-digit
number
with
exchange

Exchange 1 ten for 10 ones. Then
subtract the 1s. Then subtract the
10s.

Tens Ones
E@g%@@@@@
Tens Ones
[CHCNC NN
[CHC NS RN
%@% PP
Tens Ones
(SN RN
CECECR R ]
BRRRRR
Tens Ones
PV
%E\E\ ® "R
)

Using column subtraction,
exchange 1 ten for 10 ones. Then
subtract the 1s. Then subtract the
10s.

T O

NN
N >

Government Guidance Ready to Progress criteria
2AS-1 Add and subtract across 10.

2AS-2 Recognise the subtraction structure of ‘difference’ and answer questions of the form, “How many more...?”
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2AS-3 Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and subtract only ones or only tens to/from
a two digit number.

2AS—4 Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and subtract any 2 two digit numbers.

Year Three Addition and Subtraction
National Curriculum Objects

® add and subtract numbers mentally, including:
O a three-digit number and 1s
O a three-digit number and 10s
O a three-digit number and 100s
® add and subtract numbers with up to 3 digits, using formal written methods of columnar addition and subtraction
® estimate the answer to a calculation and use inverse operations to check answers
® solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction

Concrete Pictorial Abstract Vocabulary
Further
Questioning
Understan | Understand the cardinality of 100, and | Unitise 100 and count in steps of Represent steps of 100 on a number Add
ding 100s the link with 10 tens. 100. line and a number track and count up Total
to 1,000 and back to 0. Sum
Use cubes to place into groups of 10 \;J %‘% Altogether
tens. = ey Difference

[ 0 100 200 300 C] [:] 600 700 ] Menta”y

Orall
[500 400 D 200 D 0] Egﬁn}]/ate

Inverse
Operation
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3+2=5
3 hundreds + 2 hundreds = 5
hundreds

5908990 ER D I0 Place Value
POV OSE U 20
09998880 B 30 Complex
POV 0BEOBS O 40
90999V OSS 9 50
P00 PROBS 9 60
Vo999V OGESBSGRO 70
POV 09BOBE O 80
PV OI9POSD O 9
POV O9EOBE 9I00
Understan | Unitise 100s, 10s and 1s to build 3- Use equipment to represent Represent the parts of numbers to place value
ding place | digit numbers. numbers to 1,000. 1,000 using a part-whole model. part part whole
value to denes
1,000 ol ol 1o
B4 s 4 (215
l100|200|l2I0|2H|2I2|2I3|2I4( @@e
"%
Use a place value grid to support the ] Recognise numbers to 1,000
structure of numbers to 1,000. represented on a number line,
including those between intervals.
Place value counters are used
alongside other equipment. Children
should understand how each counter
represents a different unitised
amount.
Adding Use known facts and unitising to add | Use known facts and unitising to add | Use known facts and unitising to add addition
100s multiples of 100. multiples of 100. multiples of 100. bridging
place value
Represent the addition on a number exchange
line. bar model
group
Use a part-whole model to support representation
unitising. represent
total
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300 + 200 = 500

3+4=7

3 hundreds + 4 hundreds = 7
hundreds

300 + 400 = 700

3+2=5
300 + 200 = 500
3-digit Use number bonds to add the 1s. Use number bonds to add the 1s. Understand the link with counting on. calculation
number + unit
1s, no H T 0 245 + 4 addition
exchange number line
or bridging Eggé Use number \ represent
bonds to add .
thells. p W representation
S=EA YYYY T s : : : : : |
10 LOLLIES 2 Z 3 245 246 247 248 249 250
214+4 =7 245 + 4 Use number bonds to add the 1s and
5+4=9 understand that this is more efficient
Now there are 4 + 4 ones in total. and less prone to error.
4+4=8 245 + 4 = 249
245+4=7
214 + 4 =218
I will add the 1s.
5+4=9
So, 245 + 4 = 249
3-digit Understand that when the 1s sum to Exchange 10 ones for 1 ten where Understand how to bridge by exchange
number + 10 or more, this requires an exchange | needed. Use a place value grid to partitioning to the 1s to make the next | bridging
1s with of 10 ones for 1 ten. support the understanding. 10. total
exchange column method

Children should explore this using
unitised objects or physical
apparatus.

row
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H T (@)
EEE ooooo
H T (@]
ooooo
a8
H T 0
06060060
80
H il o)
Eii 8o
oo
oo
a8
H T O
Eggg :
135+ 7 =142

136+7=7
135+565+2=142

Ensure that children understand how to
add 1s bridging a 100.

198 +5=7?

198 + 2+ 3 =203

3-digit
number +
10s, no
exchange

Calculate mentally by forming the
number bond for the 10s.

Calculate mentally by forming the
number bond for the 10s.

351+30=7

Calculate mentally by forming the
number bond for the 10s.

753 + 40
I knowthat5+4=9

So, 50 + 40 = 90

total
column method
row
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Lal L4 B

763 +40 =793

1494 t eeeee 5 tens + 3 tens = 8 tens
351 + 30 = 381
234 + 50
There are 3 tens and 5 tens
altogether.
3+5=8
In total there are 8 tens.
234 + 50 = 284
3-digit Understand the exchange of 10 tens | Add by exchanging 10 tens for 1 Understand how the addition relates to | exchange
number + for 1 hundred. hundred. counting on in 10s across 100. bridging
10s, with total
exchange 184 +20=7 /”V—\ column method
—y ey , row
H T o 184 190 200
5 L — 184 +20=2
EE I can count in 10s ... 194 ... 204
- 184 + 20 = 204
H T O
EEEE Use number bonds within 20 to support
efficient mental calculations.
385 + 50
There are 8 tens and 5 tens.
- That is 13 tens.
184 + 20 = 204
385+50=300+ 130+ 5
385 + 50 = 435
3-digit Use place value equipment to make Use a place value grid to organise Use the vertical column method to place value grid
number + and combine groups to model thinking and adding of 1s, then 10s. | represent the addition. Children must partition
2-digit addition. understand how this relates to place order/organise
number value at each stage of the calculation. | column
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3-digit Use place value equipment to model Represent the required exchange on | Use a column method with exchange. exchange
number + addition and understand where a place value grid using equipment. | Children must understand how the place value
2-digit exchange is required. method relates to place value at each bridging
number, 275+ 16 =7 stage of the calculation. total
exchange Use place value counters to represent column method
required 164 + 72. H[T][o HTO row
Egigggé E—i 2 7 Hundreds,
Use this to decide if any exchange is = i + 16 Tens
required. 3 H Ones
e ( ; Order
There are 5 tens and 7 tens. That is | 5 |dentify
12 tens so | will exchange. HTO Represent
2(7)5 Estimate
+ 6 Numerals
o q 1
H|T]oO O
_ HT o
3 ’ 2)7 5
S + ()
275+ 16 = 291 2) 9 |
Note: In this example, a mental _
method may be more efficient. The 275 +16 = 291
numbers for the example calculation
have been chosen to allow children
to visualise the concept and see how
the method relates to place value.
Children should be encouraged at
every stage to select methods that
are accurate and efficient.
3-digit Use place value equipment to make a | Represent the place value grid with Use a column method to solve column
number + representation of a calculation. This equipment to model the stages of efficiently, using known bonds. place value
3-digit may or may not be structured in a column addition. Children must understand how this exchange
number, no | place value grid. relates to place value at every stage of | hundreds
exchange the calculation. tens
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326 + 541 is represented as: ones
represent
H il (0]
i Ban
3-digit Use place value equipment to enact Model the stages of column addition | Use column addition, ensuring
number + the exchange required. using place value equipment on a understanding of place value at every
3-digit place value grid. stage of the calculation.
number, H T [
exchange T - 3 e
required | i aé U $21
E = % s 9
H il (e]
There are 13 ones. ia —
I will exchange 10 ones for 1 ten. S 1(2) 6
3 w2k )T
2 4 3
H ‘ T (e]
?ﬂ HTO
+H2) 1 7
ii?ifi‘,iéi 35 3 4 3
[HEEEEEEE ‘
H T (e]
£ 126 + 217 = 343
- Eggg Note: Children should also study
i examples where exchange is required
8 b, in more than one column, for example
185+ 318="7
Representi | Encourage children to use their own Children understand and create bar | Use representations to support choices | bar model
ng addition | drawings and choices of place value models to represent addition of appropriate methods. partition
problems, | equipment to represent problems with | problems. complex partition
and one or more steps. ? addition
selecting 275+99 =7 '[ = K altogether
appropriat | These representations will help them sum of
e methods | to select appropriate methods. total
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| 275

275+ 99 =374

I will add 100, then subtract 1 to find
the solution.

128+ 105+ 83 =72
I need to add three numbers.

128 + 105 = 233
233

' :

([ 28 | 05

83 |

316
1

I 1
( 233 | 83 |

Subtractin | Use known facts and unitising to Use known facts and unitising to Understand the link with counting back | place value
g 100s subtract multiples of 100. subtract multiples of 100. in 100s. digit
subtract
« m total
. . . . . . equal
PR A 0 100 200 300 400 500 calculation
unit
e e 4-2=2 400 - 200 = 200
5-2=3 400 - 200 = 200 Use known facts and unitising as
500 - 200 = 300 efficient and accurate methods.
| know that 7 — 4 = 3. Therefore, | know
that 700 — 400 = 300.
3-digit Use number bonds to subtract the 1s. | Use number bonds to subtract the Understand the link with counting back | part-part whole
1s. using a number line. partition
number - place value
1s. no H T 0 Use known number bonds to calculate | digit
------ 2o mentally. subtract
exchange Eg total
476 -4 =7 equal
3 ' i calculation
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unit

70-50=20

H T 0
B @ @©
aX
gl
g
8 I q
4-3=1 o-des 6-4=2
214 -3=211 B 476 -4 =472
319 -4=315
3-digit Understand why an f—:-xchange is Represent the r(_equired exchange on | Calculate mentally by using known bridging .
necessary by exploring why 1 ten a place value grid. bonds. exchanging
number = | must be exchanged. column
1s, 151-6=72 151-6=72 place value
Use place value equipment.
exchange
or bridging H T O 157 -1-5=145
required EEE%E -
H T 0]
066000
EEEE -9-8-8-9.§
=
3-digit Subtract the 10s using known bonds. | Subtract the 10s using known bonds. | Use known bonds to subtract the 10s
mentally.
number - H = 0
10s, no a 372-560=7?
exchange ‘
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381-10=7

8 tens with 1 removed is 7 tens.

8 tens — 1 ten =7 tens
381 -10=371

So, 372 - 50 = 322

381 -10=371
3-digit Use equipment to understand the Represent the exchange on a place | Understand the link with counting back
exchange of 1 hundred for 10 tens. value grid using equipment. on a number line.
number -
10s, 210-20 =7 Use flexible partitioning to support the
— calculation.
exchange
or bridging H T 0 235-60=7?
2=y
required E
I need to exchange 1 hundred for 10 @ @ e
tens, to help subtract 2 tens.
H T o 235=100+130+5
4 235-60=100+70 +5
J@E =175
210-20 =190
3-digit Use place value equipment to explore | Represent the calculation on a place | Use column subtraction to calculate exchange
the effect of splitting a whole into two | value grid. accurately and efficiently. subtract
number - parts, and understand the link with subtraction
up to 3-digit | taking away. bridging
place holder
number column
row
total
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]

=
—
o

g T
W .. |
d aas EEIEE #d b 2
7
H T 0
: gguuu H T o
EE Eg ] i
-3 52
000
H T 0 4 7
apn || | =
- i 9 9 q
‘ -3 52
6 4 7
3-digit Use equipment to enact the exchange | Model the required exchange on a Use column subtraction to work
of 1 hundred for 10 tens, and 1 ten for | place value grid. accurately and efficiently.
number — 10 ones.
i HTO
up to 3-digit 175-38=7? X5
number, | need to subtract 8 ones, so | will B
—= hange a ten for 10 ones 2
exchange exchang ’ 175 - 38 = 137
o H T | o
require i If the subtraction is a 3-digit number
subtract a 2-digit number, children
- ggggg should understand how the recording
relates to the place value, and so how
H T o to line up the digits correctly.
AAAAE | 2222 Children should also understand how
EfE LU to exchange in calculations where
= there is a zero in the 10s column.
H i 0 P
soaa0 506
GONEN [-3238
HNEER |
Eggagg |
Representi Use bar models to represent Children use alternative round
ng subtractions. representations to check calculations rounding
subtraction and choose efficient methods. estimate
problems ‘Find the difference’ is represented estimating
as two bars for comparison. Children use inverse operations to represent
check additions and subtractions. bar model
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Team A [ 454 ] The part-whole model supports inversg operation
understanding. approximate

128 |¢ ?

Team B ?

| have completed this subtraction.

Bar models can also be used to 525 - 270 =255
show that a part must be taken away

I will check using addition.
from the whole.

D
) (=)

T
—
o

NN
Ul N
Ul O

(%))
N
w

Government Guidance Ready to Progress criteria

3AS-1 Calculate complements to 100.

3AS-2 Add and subtract up to three-digit numbers using columnar methods.

3AS-3 Manipulate the additive relationship: Understand the inverse relationship between addition and subtraction, and how both relate to the part—part—
whole structure. Understand and use the commutative property of addition, and understand the related property for subtraction.

Year Four Addition and Subtraction
National Curriculum Objects
e add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where
appropriate.
e estimate and use inverse operations to check answers to a calculation .
e solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why.

Concrete Pictorial Abstract Vocabulary
Further
Questioning
Understan | Use place value equipment to Represent numbers using place Understand partitioning of 4-digit place value
ding understand the place value of 4-digit | value counters once children numbers, including numbers with digits | digit

numbers. of 0. difference
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numbers to understand the relationship between even
10,000 1,000s and 100s. ‘ odd
sum
O’.....‘ equal
@ @ ° equation
2,000 + 500 + 40 + 2 = 2,542 bases ten/ dienes
5,000 + 60 + 8 = 5,068
4 thousands equal 4,000.
Understand and read 4-digit numbers
1 thousand is 10 hundreds. on a number line.
5,(')I0 I ‘ ' I I ' l ‘ ' 5,0
Choosing Use unitising and known facts to Use unitising and known facts to Use unitising and known facts to calculation
mental support mental calculations. support mental calculations. support mental calculations. unit
methods addition
where Make 1,405 from place value Th H T d 4,256 + 300 = ?
appropriat | equipment. EEEE O OEOEE 00d
e @ 2+3=5 200 + 300 = 500
Add 2,000. @ese
4,256 + 300 = 4,556
Now add the 1,000s.
1 thousand + 2 thousands = 3 | can add the 100s mentally.
thousands
200 + 300 = 500
1,405 + 2,000 = 3,405
So, 4,256 + 300 = 4,556
Column Use place value equipment on a Use place value equipment to model | Use a column method to add, including | exchange
addition place value grid to organise thinking. | required exchanges. exchanges. bridging
with total
exchange Ensure that children understand how column method
the columns relate to place value and row
what to do if the numbers are not all
4-digit numbers.
Use equipment.to show 1,905 + 775.
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Th H T o Th H T | o th H T(0O)
® OIOIOI0IC] ...1 @ 00000 OO0 .ﬂ . 5 5|4
®eee
00000 OO0CC 000d ©eee 00 OO +4 2 317
& ©O |
O— _
Why have only three columns been Th H [T 0
used for the second row? Why is the ©) OO0 (00000
Thousands box empty? Th H(T)O
eeee 06 @ee I 515 |4
Which columns will total 10 or more? ® 4 21317
@ +
oA
Th [ H T 0 all
® |ooooo OOOOE L_J
eeee |08 @ee®
l @ | Th(HYT O
® I |5]5 4
[ Th | H T o+ 4|23 7
® |ooooo OO ST
e ]oo OO o '
" (TAYH T O
Include examples that exchange in L5 5 4
more than one column. H4|2 3 7
(5)7 a |

—

Include examples that exchange in
more than one column.

Representi
ng
additions
and
checking
strategies

Bar models may be u

represent additions in problem
contexts, and to justify mental
methods where appropriate.

sed to

Use rounding and estimating on a
number line to check the
reasonableness of an addition.

i Il Il 1 Il 1 Il Il

J }
r T T | T T T T T Ll
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

round

rounding
estimate
estimating
represent

bar model
inverse operation

37




—
>
g

1373
799 |

Ul N

——

574

w

| chose to work out 574 + 800,
then subtract 1.

6,000
1

1 O

( 1

| 2,999

3,001 ]

This is equivalent to 3,000 + 3,000.

912 +6,149=7

I used rounding to work out that the
answer should be approximately

11,000 + 6,000 = 7,000.

approximate

Choosing Use place value equipment to justify Use place value grids to support Use knowledge of place value and place value
mental mental methods. mental methods where appropriate. unitising to subtract mentally where digit
methods appropriate. subtract
where Th H T g total
appropriat ©O0ee 00000 XX @4 3507 - 2000 equal
e ee® ® @ .
calculation
E E E E E 7,646 — 40 = 7,606 3 thousands - 2 thousands = 1 unit
thousand
What number will be left if we take
away 3007 3,601 - 2,000 = 1,501
Column Understand why exchange of a 1,000 | Represent place value equipment on | Use column subtraction, with place value
subtraction | for 100s, a 100 for 10s, or a 10 for 1s | a place value grid to subtract, understanding of the place value of digit
with may be necessary. including exchanges where needed. | any exchange required. exchange
exchange bridging
place holder
total

column
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- 2 4 3
2 2 5 19

Th H T 0 T H T (0) row
® O] CEOOO . 2 510
/ . - 4 2|0
Th H T 0 \0
® ©lC) COORR
| ! Th H(T)O
I 2|5]o0
Th Ho il o = 41210
E _, oosos Q....J@@@@@
86868 EEORN 3)0
LT
(Th HY T O
Th H Lk O Y '215 0
00000 OOORYN _ 412 o
:a.t!
8)3 0
MR\H T O
Y|'2 5 0
- 4 2 0
8 3 0
Column Understand why two exchanges may | Make exchanges across more than Make exchanges across more than exchange
subtraction | be necessary. one column where there is a zero as | one column where there is a zero as a | subtract
with a place holder. place holder. subtraction
exchange | 5502 - 243 =7 2502 -243=7 bridging
across 2502 -243 =7 place holder
more than ' column
Th(H T)O
°"Ie ™ [ A T o 2[5 702 row
column ee) 000 [O0000|00 - |2 4|3 total
00000 |
3| [ i T o [ S
| need to exchange a 10 for some 1s, | |©@® 000 8889 :::z: - 2|4 3
but there are not any 10s here. © OO
Th H T O
2 489'9'2
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l

Representi
ng
subtraction
s and
checking
strategies

Use bar models to represent
subtractions where a part needs to
be calculated.

Total

5,762
1

( ? | 2,899 ]

Yes votes No votes

[ can work out the fotal number of

Yes volfes using 5,762 — 2,899.

Bar models can also represent ‘find
the difference’ as a subtraction
problem.

?
Danny 899 -

>

wis 1,005 )

Use inverse operations to check
subtractions.

/ calculated 1,225 — 799 = 574.
I will check by adding the parts.

ThH T O
[ 1,225 ] 7.9 4
| 799 | 57 | t 57 %
I 3 7 3

The parts do not add to make 1,225.
| must have made a mistake.

bar model
subtraction
inverse operation
represent
calculate
difference

Government Guidance Ready to Progress criteria
Use Y3 Government guidance to inform planning.
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Year Five Addition and Subtraction
National Curriculum Objects

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

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

Concrete Pictorial Abstract Vocabulary
Further Questioning
Column Use place value equipment to Represent additions, using place value | Use column addition, including addition
addition represent additions. equipment on a place value grid exchanges. bridging
with whole alongside written methods. place value
numbers Add a row of counters onto the TThTh H T O exchange
place value grid to show 15,735 + | |_T™" e e e ) 9 175 column
4,012. o #»1 8 4 | 7 total
) ©eeee® 0000|0000 375892
CEEE] oo} [ i
TTh Th H [ T 0
i i il I need to exchange 10 tens for a 100.
TThTh H T O
2 0 I 5 3
+1 9 1 7 5
39 3 2 8
Representi Bar models represent addition of two Use approximation to check whether | addition
ng or more numbers in the context of answers are reasonable. bridging
additions problem solving. place value
, [ ‘ TThTh H T O TThTh H T | exchange
( easa | £28,370 | #6725 | 2 3 405 2 3 4 0 |barmodel
+ 7 8 9 2 + 7 8 9 | group
2 0 2 9 7 3 | 2 q | representation
1 1 | represent
total

I will use 23,000 + 8,000 to check.
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Jen £2,600

L £1450 ) }?

of decimal places are different.

O o Tth Hth O -T
00000 - %"
+ 1

o o0 |eeeee|

O -Tth Hth

0-9 2
+0-3 3

. =2 §

IncItIJde additions where the
numbers of decimal places are
different.

Holly [ £2.600
L r J
£4,050
ThHTO ThH TO
2 6 00 2 6 00
+1 4 50 +4 0 50
4 0 50 6 6 5 0
Adding Link measure with addition of Use a bar model with a number line to | Understand the link with adding tenths
tenths decimals. add tenths. fractions. add on
combine
Two lengths of fencing are 0-6 m 06m 0-2m 6 2 8 bar model
and r : — 010" 10 representation
0-2m. [O-I " | 01'm | 01'm | 01'm | 01'm [ 01'm | 0lm | 0 m] repr_esent
How long are they when added 6 tenths + 2 tenths = 8 tenths decimal place
together? —t—t—t—+——+—+—+—1 0-6 + 0-2=08 place holder
0 0l 02 03 04 05 06 07 08 0f fraction
equivalents
0-6:m 0-6+02=08 ot
II 6 tenths + 2 tenths = 8 tenths
Adding Use place value equipment to Use place value equipment on a place | Add using a column method, tenths
decimals represent additions. value grid to represent additions. ensuring that children understand place value
using the link with place value. column
column Show 0-23 + 0-45 using place Represent exchange where necessary. add on
addition value counters. O - Tth Hth combine
o . Tth Hth o1y 09°-2 3 exchange
. of [ ) B4 #.0 % 3 bridgel
@ #0~>3 0-§ B decimal
-leee | ee® ! - 2 Include exchange where required, place holder
e— alongside an understanding of place | fr5ction
value. equivalents
Include examples where the numbers total
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3.4+065=7?
O - Tth Hth
3:4 0
+0-6 5
Column Use place value equipment to Represent the stages of the calculation | Use column subtraction methods column
subtraction | understand where exchanges are | using place value equipment on a grid | with exchange where required. bridge
with whole | required. alongside the calculation, including exchange
numbers exchanges where required. TThTh H T O compensate
2,250 - 1,070 6 '27'0 9 7 representation
15,735 - 2,582 = 13,153 -85 34 represent
4 3 5 6 3 subtract
TTh Th H [ T O | TThTh H IfeSS than
® [clelo/¢le] :z...I... ...’.‘ . ! ; ; 62, 097 - 78,534 =43,563 ewer
place value
— ditterence
Now subtract the 10s. Exchange | hundred for 10 tens.
TTh Th H [ T | o | TThTh H
) 00000|00000 00000 000! 157
OB ﬁﬁlﬁ!‘ ." - 25
se®
Subtract the 100s, 1,000s and 10,000s.
TTh Th | H | T o | TThTSh;
5) 00027 O 00000/000
m"':" ”‘!ﬁﬂﬂﬂ ”‘ - 25
L ER
Checking Bar models represent subtractions in Children can explain the mistake column
strategies problem contexts, including ‘find the made when the columns have not bridge
and difference’. been ordered correctly. exchange
representin compensate
g9 Athletics Stadium [ 75,450 corect method representation
subtraction e | e represent
S Hockey Centre ' }‘ 42.300 +4 0 1 2 + 401 2 subtract
2 | 8 8 9
Velodrome 3 s : less than
' Use approximation to check fewer
calculations. place value
bar model
combine
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I calculated 18,000 + 4,000 mentally | addition
to check my subtraction. inverse
difference
Choosing To subtract two large numbers that | difference
efficient are close, children find the total
methods difference by counting on. addition
2002 - 1,995 =7? subtraction
inverse
- . counting on
m bridging
, : \ compensation
1,995 2000 2,002 number bonds
calculation
Use addition to check subtractions. representation
/ calculated 7,546 — 2,355 = 5,191. | represent
I will check using the inverse.
Subtractin | Explore complements to a whole | Use a place value grid to represent the | Use column subtraction, with an subtract
g decimals | number by working in the context | stages of column subtraction, including | understanding of place value, decimals
of length. exchanges where required. including subtracting numbers with place value
different numbers of decimal places. | place holder
574-225=7 columns
3921-375=7 bridging
exchange
tenths
O - Tth Hth Thth hundredths
g +~4 2 | thousandths
-_3-7 5 0 bar model
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O C Tth Hth

)
00000 ,  HKOOOL 000® 5 A
2 - 3

OO 5
Exchange | tenth for |0 hundredths. ]
(0} . Tth Hth o -Ti

00000 OO0 00000 s -
- |©D 00000 - > -

CRO0)
Now subtract the 5 hundredths.
(¢] . Tth Hth o -T{
00000 OOOOC 000e® 5

. @D 000es| - 2 - ]

PEPE o 9

Now subtract the 2 tenths, then the 2 ones.
() . Tth Hth o -T{
00089 COOOY 00008 5 -

. (@D 000es - 2 -/
() 3 -4

Government Guidance Ready to Progress criteria
Use Y3 Government guidance to inform planning.

Year Six Addition and Subtraction
National Curriculum Objects
e multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication
e 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
e divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate,
interpreting remainders according to the context perform mental calculations, including with mixed operations and large
numbers
e identify common factors, common multiples and prime numbers use their knowledge of the order of operations to carry out
calculations involving the four operations
e solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why
solve problems involving addition, subtraction, multiplication and division
® use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of
accuracy.
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Concrete Pictorial Abstract Vocabulary
Further Questioning
Comparing | Represent 7-digit numbers on a Discuss similarities and differences Use column addition where mental addition
and place value grid, and use this to between methods, and choose efficient | methods are not efficient. bridging
selecting support thinking and mental methods based on the specific Recognise common errors with place value
efficient methods. calculation. column addition. exchange
methods Compare written and mental methods column
M HTh TTh Th H alongside place value representations. | 32,145 + 4,302 =? total
oo [eo00 |0 ° 000 approximately
+ 3,000 + 500 +20 +2 T;h T2h T I 2 T;h T2h T Z 5 apprOXimating
J j ; ’ + 4 3 0 2 + 4 3 0 2 compare
w0 e O O (| 5227 75 1 6 5 | decimal
s T T o S d?ff.erence
co0e loo 8®®®®|..... 40 2| Which method has been completed digit
eee |0000000 |00 accurately? estimating
hundred
Use bar model and number line What mistake has been made? hundreds of thousands
representations to model addition in m|II|on .
problem-solving and measure Column methods are also used for ten million
contexts. decimal additions whgre mental minus
methods are not efficient. nearest
+1 hour nearly
+8 minutes H T O :Tth Hth negative
m\' | 4 0-0 9 numeral
' ' ' + 4 9 -8 9 order
12:05 13:05 13:13 | 8 9 -9 8 place-holder
. formal written method
pictorial
concrete resources
Selecting Represent 7-digit numbers on a Use a bar model to support thinking in | Use place value and unitising to Round up/round down
mental place value grid, and use this to addition problems. support mental calculations with addition
methods support thinking and mental larger numbers. bridging
for larger methods. 257,000 + 99,000 = ? place value
numbers ? 195,000 + 6,000 = ? exchange
where M HTh TTh Th H T ( ! Column
appropriat il = [ £257,000 £100,000 195+ 5+ 1 =201 total
e approximately
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2,411,301 + 500,000 = ?

This would be 5 more counters in

the HTh place.

So, the total is 2,911,301.

2,411,301 + 500,000 = 2,911,301

| added 100 thousands then subtracted
1 thousand.

257 thousands + 100 thousands = 357
thousands

257,000 + 100,000 = 357,000
357,000 — 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

195 thousands + 6 thousands = 201
thousands

So, 195,000 + 6,000 = 201,000

approximating
compare

decimal

difference

digit

estimating

hundred

hundreds of thousands
million

ten million

minus

nearest

nearly

negative

numeral

order

place-holder
rounding

column

bridge

place value

bar model

combine

addition

inverse

difference

additive and multiplicative
relationships

addition and subtraction
equations

facts

formal written method
pictotal

concrete resources
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Understan
ding order
of
operations
in
calculation
3

Comparing
and
selecting
efficient
methods

Use equipment to model different
interpretations of a calculation
with more than one operation.
Explore different results.

Ix5-2=7
OIEIN 000
o0Ow

oR o8 o0
oow Q4
oR O
3x5-2
! ‘Lq I5

Use counters on a place value
grid to represent subtractions of
larger numbers.

Th H T 0
ee OVBVR OOOORN OO O/
® QR AN

Model calculations using a bar model
to demonstrate the correct order of
operations in multi-step calculations.

16 x 4
1

Je[e[e[e[e <[l [e[e[<[<Td)

s i

cab

trailer (6]6]6]6]|6|6|6|6|6]6]6]6]6]6]6]6

P —

T
16 x 6

This can be writtenas: 16 x 4 + 16 x 6

9+ =9

64 + 96 =160

Compare subtraction methods
alongside place value representations.

-4 -30 -500

t t
2,179 2,679

! 1
t t
2,145 2,149

Th H T )
®e ORVVB OOOON 00000
QR AN
ThHTO
2 6 7 4
- 53 4
2 1 4 5

Understand the correct order of
operations in calculations without
brackets.

Understand how brackets affect the
order of operations in a calculation.

4+6x16
4+ 96 =100
(4+6)x16
10 x16=160

Compare and select methods.
Use column subtraction when
mental methods are not efficient.
Use two different methods for one
calculation as a checking strategy.

Th H T O
| 8q %g 1y
-1 5 5 8

+6 - 400

Q/_\

3 9 4 1552 1,558

Use column subtraction for decimal
problems, including in the context of
measure.

Brackets/order/division/m
ultiplication/addition/subtr
action

concrete

pictotal

formal method

first step

organise

procedure

strategy

interpret

difference
total

addition
subtraction
inverse
counting on
bridging
compensation
number bonds
calculation
representation
represent
difference

less than

48



Use a bar model to represent
calculations, including ‘find the
difference’ with two bars as
comparison.

( computer game ]

| puzzle book i £1250

O - Tth Hth
9-6 0
6
3

4 0
-2 0

—|N W| I
ol o|lH

placeholder
value
operation
exchange
compensate
representation
represent
subtract

less than
fewer

formal method
place value
decimal point
position

Subtractin
g mentally
with larger
numbers

Use a bar model to show how unitising
can support mental calculations.
950,000 - 150,000

That is 950 thousands — 150

thousands

~—

950 ]

150 800

So, the difference is 800 thousands.
950,000 - 150,000 = 800,000

Subtract efficiently from powers of
10.

10,000 - 500 = ?

difference
total

addition
subtraction
inverse
counting on
bridging
compensation
number bonds
calculation
representation
represent
difference
less than
placeholder
value
operation
representation
represent
subtract

less than
fewer

pictotal

formal method
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relationship of number
mental methods

Government Guidance Ready to Progress criteria

6AS/MD-1 Understand that 2 numbers can be related additively or multiplicatively, and quantify additive and multiplicative relationships (multiplicative
relationships restricted to multiplication by a whole number).

6AS/MD-2 Use a given additive or multiplicative calculation to derive or complete a related calculation, using arithmetic properties, inverse relationships, and
place-value understanding.

6AS/MD-3 Solve problems involving ratio relationships

6AS/MD—4 Solve problems with 2 unknowns
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Mathematics Early Years Outcomes
ELG: Number
e Children at the expected level of development will:
e Have a deep understanding of number to 10, including the composition of each number;
e Subitise (recognise quantities without counting) up to 5;
e Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts)
and some number bonds to 10, including double facts.

ELG: Numerical Patterns Children at the expected level of development will:
e Verbally count beyond 20, recognising the pattern of the counting system;
e Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the
other quantity;

e Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be
distributed equally.

Concrete Pictorial Abstract Vocabulary
Reception Multiplication
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Within reception, a variety of concrete, pictorial and abstract resources will be used depending on the focus or unit. The teacher will
use their professional judgement to decide which of these would be most appropriate. Concrete, pictorial and abstract resources
can be used individually or collectively. Examples of these are below.

At The Oaks, we provide opportunities for children to;
- Solve problems including doubling

What is double 47 1 | 1+1= T+7=
@ E [ ? @ ‘ , 242m 848=
2 3+3= 94+9=
g @ : ‘ ' 444 10+10=
b4+ 4=8 _ | $4m +10=
Counting and other 5+5= 11+ll=
maths resources bsb= 12+12=
for children to
make 2 equal Addition calculations to model
roups.
groue adding two equal groups.
Ry
i L) i 'Qﬁl Pictures and icons that encourage
\ { "; K a8 Physical and real children to see concept of doubling as
life examples adding two equal groups.

Doubte 1 that encourage

children to see
m concept of
doubling as

adding two

” equal groups.

Reception Division

At The Oaks, we provide opportunities for our children to;
-solve problems including halving and sharing;

-halve a whole, halving a quantity of objects;

-share a quantity of objects.
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Children have the opportunity to physically
cut objects, food or shapes in half.

Counting and other
maths resources for
children to share into
two equal groups.

Use visual supports such as
halving mats and part part

whole, with the physical
objects and resources that
can be manipulated.

Counting and other
maths resources for

1] children to explore

g sharing between 3 or

more.

_— There is not an expectation in
& """ g Reception for children to write
R | 1 9 division related symbols.
‘ el & & i : e
ol 7 HITo)
? » ®

Pictures and icons that encourage
children to see concept of halving in
relation to subitising, addition and
subtraction knowledge. i.e. Knowing 4 is
made of 2 groups of 2, so half of 4 is 2.

oo oo Gocic 9,°%%e %, *

Bar model with pictures or icons to
support understanding of finding 2 equal
parts of a number, to further understand
how two halves make a whole.

- Pictures for

~“ childrento
create and

visualise 3 or

Tre=e
. I' .‘ 'll
J A Y
v " f = ) 'nl
3 more equal

’_‘ ’ ‘? groups.
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Year One Addition and Subtraction
National Curriculum Objects

® add and subtract numbers mentally, including:
O a three-digit number and 1s
O a three-digit number and 10s
O a three-digit number and 100s
® add and subtract numbers with up to 3 digits, using formal written methods of columnar addition and subtraction
® estimate the answer to a calculation and use inverse operations to check answers
® solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction

Concrete Pictorial Abstract Vocabulary
Further
Questioning
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