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Mathematics Curriculum
Here at St. Joseph’s we have been engaged with the new Mathematics curriculum since September 2014, and we are working hard to develop deepening the children’s understanding of Maths. 
We share the belief that Mathematics is both creative and highly inter-connected as well as being essential to everyday life. A high-quality mathematics education therefore provides the foundation for understanding the world, the ability to reason mathematically, an appreciation of the beauty and power of mathematics, and a sense of enjoyment and curiosity about the subject.
Aims	
The National Curriculum for Mathematics aims to ensure that all pupils:
· Become fluent in the fundamentals of Mathematics, including the varied and regular practice of increasingly complex problems over time.
· Reason mathematically by following a line of enquiry, understanding relationships and generalisations, and developing an argument, justification or proof using mathematical language.
· Can solve problems by applying their mathematics to a variety of problems with increasing sophistication, including breaking down problems into a series of simpler steps and persevering in seeking solutions.

Early mathematical skills are taught through practical, hands on experiences of using, comparing and calculating numbers and quantities in order to establish firm mathematical foundations.

All children are taught the basic skills of using mental and written calculations. They are provided with plenty of problem solving opportunities to apply these skills. Lessons strive to develop an essential collaborative approach to learning which encourages good reasoning skills.
Mathematics is an interconnected subject in which pupils need to be able to move fluently between mathematical ideas. The programmes of study are organised into units of work, but pupils will make connections in order to develop fluency, reasoning and competence in solving increasingly sophisticated problems. They will also apply their mathematical knowledge to science and other subjects.
The expectation is that the majority of pupils will move through the programmes of study at broadly the same pace. However, decisions about when to progress will always be based on the security of pupils’ understanding and their readiness to progress to the next stage. Pupils who grasp concepts rapidly will be challenged through being offered deeper problems before any acceleration through new content. All children will consolidate their previous understanding before moving on.



Teaching of written calculation methods
[bookmark: _GoBack]Please double click on the image below to open our Written calculation document. This sets out how we teach the different areas of calculation.
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“Love one another as | have loved you”

Mathematics

Progression in Written Calculation

This progression document is intended to support the teaching of written calculation
strategies and is complimented by a sequence of CPD to secure subject knowledge.

The progression line reflects the expectations set out within the appendix (p151 and 152)
within the New National Curriculum 2014 and also echoes the key messages within
‘Mathematics Made to Measure’ (May 2012) & ‘Good Practice in Primary Mathematics:
evidence from 20 successful schools’ (Nov 2011)

It is intended to be a working document.
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Progression in Addition

Addition is commutative.
Ad(dition of positive numbers will give a larger answer
than the start number as you are adding to the set.

Developmental i Expanded . Compact | Standard
34+4=7 | 23+33= 46 +28 = HTO . Algorithm
; T o T O ; 126 i
Use of objects, number tracks & i 30 + 3 40+6 i + 43 i 126
number lines i 20 + 3 20+ 8 i : 9 II# +113;
_ . 50+ 6 _60+ 14 i 60 i
+ = , — 74 | 100 |
: 56 ! |
| ! 169 : -
See progression — counting to calculating i 43 + 126 = i o i v 43
MM - Larger 1 1 1 1
| HoT o 2 i 71
&£ 13+14=27 | 100 +20 + 6 | + 43 §
Number lines — secure partitioning i 40+ 3 i 11 i .
2"d number & counting on T then U i i 60 i NC2013 Appendix p142
i 100+ 60+ 9 i - i 789 + 642 becomes
+10 “& i 169 i i 7 8 9
24 25 26 27 | l l 642
14 : : : —_—
| 1 4 3 1
c}s?;\llcy%% 1 1
B A Answer: 1431
W
O+0 TO+O TO+TO HTO+O HTO+TO HTO+HTO ThHTO O+0.t O0.t+0.t O+0.th Vedwhole numbers

& decimals
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Misconceptions

Models & Images

Linked Vocabulary

 Estimating first to see if their answer
‘makes sense’

* Setting out when working in columns —
confusion over the place value

» Confusion of ‘teen’ and ‘ty’

* Using in number line — count start number
so calculation is out by 1

» Adding jumps incorrectly/ jumping
correctly according to +/-

» Place value (understanding value of
columns/ digits)

* Forgetting to carry/ forgetting to add the
carried number

* Moving too soon onto written methods
before understanding practically

* Not secure in number bonds

22 ¥

5 add L cq_uals 9
3 add L equals 2
2 add 6 equa[s 8

o v

_10p, | 10p,

() () (e N A

‘‘‘‘‘‘‘

KS1

KS2

Add Inverse
More Calculation
Sum Columnar
Total Operation
Make Digit
Greater  Negative
Plus Hundred
Addition Thousand
Increase Million
Tens Commutative
Ones

| -8l 1558
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PrO g reSS I O n I n SU btraCtl 0 n (removal from set, decomposition)

e /tis NOT commutative

e Can be removal from set or finding the difference

Developmental
7—-4=

Use of objects, number tracks & number lines

88 o o

See progression — counting to calculating

27 -14 =13

Number lines — secure partitioning 2"
number & counting back T’s then O

NN

13 14 15

16 17 27

Expanded . Compact
37-14= 46 - 28 = T 0
i 30
?;rO O 3-(5 © /16
+7 +16 ||4 - 28
10+ 4 _ gg+8 i 18
20+ 3 10+ 8 |
— | HTO
i 18 120
l 26
126 - 43 = | f1/43
H, T O |
106 +20 + 6 ; 83
i 40 + 3 |
80 + 3 |
83 i

Standard
Algorithm

NC2013 Appendix p142

932 - 457 becomes

8 12 1
2

- 4 5 7

4 7 5

O-O TO-O TO-TO HTO-O

HTO-TO HTO-HTO ThHTO O-

o

1 0.t-0.t 0-0.th Mixed whole numbers

& decimals
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e Can be removal from set or finding the difference

Prog ression in Subtraction (finding the difference) * Can count on or back to find the difference

* Removal from set is not commutative

Developmental | Expanded . Compact | Standard
What is the difference between 7 and 4 Complimentary Addition: counting up ) Algorith m
Use of objects, number tracks & number lines i | 67-34= i
| 67 —-34= : |
000 : : > =3 Gutu™ TO TO
eooo Ry | 67 i 67 i N/A for
27 -14 =13 ! "84 | -34 Complimentary

Number lines — can count fwds/bwds, bridge to T i 6 tomake 40 Il 6 (40) i addition
then multiples of 10 ! 20 tomake 60 20 (60) !
i 7  to make 67 i 7 (67) i
i 33 | 33 |
HTO _ . _ 1o
67—-34= T : 7E4 ;
Number lines — without bridging to the nearest 10 i _4 to maks 50 - E i
. | 10 to maks 100 n 14 {apo) !
Could coun ! 1
+3 : & ta make TG00 | ﬂ l?SdJ :
% ! 0 to make 750 : 128 :
) \ N\ Ar = | | |
+10 +10 +10 =33 ! ﬁ mo maks 754 ! !
34 44 54 64 6566 67 | L% 9 o |

Can use a count

dsﬁ““c back strategy

rather than count

O-O0 TO-O TO-TO HTO-O HTO-TO HTO-HTO ThHTO O-0.t 0.t-0.t O-0.th Wixedwhole numbers

& decimals
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Misconceptions Models & Images Linked Vocabulary
. I‘Estimating firs? to see if their answer KS1 KS2
makes sense e 00 0 O000OmOEg Tal e Dear
Take Decrease
. Set;ing out whet?] wolrking inI columns — Take—away Difference
confusion over the place value
|50 JI) Leave between
« Confusion of ‘teen’ and ‘ty’ I I I I a E III E = Left Subtraction
a a
 Using in number line — count start number aa Fewer EXChange
so calculation is out by 1 Less than Inverse
« Misunderstanding regarding place value HiTshisheataals Mo q Minus Calculation
?nd concept of exchanging T for ones, H o e s Vig \ Subtract Columnar
T t 41]42 (43 (44| 45| 46| 47|48]49|50 . - 1" - M
orfens ete 51| 5253 54 55 56| 5758 59 &0 \\"1 I,/" "\ "I/I Operat|0n
* Lack of understanding that when Z: zz Zg ? EE 2: zz z: Z: 5‘; Digit
subtracting from a number that the T e .
answer will be smaller than start & Negatlve
number as removing from it ] Hundred
( 10'-’,,’ . 101.’“4
+ Children switch the digits around to be e e Tho.usand
able to ‘do’ the calculation (believe it is ey ey ey i N G Million
commutative as with +/x) A

* Not secure in number bonds

» Confident use of numberline (adding jumps
incorrectly/ jumping correctly according to
+/-)

» Place value (understanding value of
columns/ digits)

* Reversing numbers in subtraction when
needing decomposition

» Unsure of meaning of signs

s < WIRRAL





§ Answer will be larger

. . . . . B L5 Multiplication is commutative.
Progression in Multiplication s mutpicaiony %2

Standard
Algorithm

Developmental
3x5=15

Use of objects, number tracks & number lines. Link
initially to repeated +

Expanded

Grid Method

3x15=

Compact

r N \

18 (3x6)
=378 "ﬁ 60 (3x20)

1000

4X13: 4|':EIEIEI

NC2013 Appendix p142

10 5 15
+ + i X3 x 3
3 30 15 | ——
| , 15 (3x5) 45
: - i 30 (3x10) ! B
+5 +5 +5 i =45 i - i
0 5 10 i i 45 i
Re_presentation as an array using a variety of apparatus i 3 X 126 = i HTO i
(Dienes, pegs, counters etc) i 100 20 6 i 12 6 i 126
sss22s | | ) x 3
4x6= 333388 3| 30 | e0 |18 X 3 TV
o 3| | .

i 300 (3x100)
: 3 7 8 2741 x 6 becomes

2 7 4 1
NB. As children become secure in this
method there may no longer be a need x 6
to write the calculations in brackets
1 6 4 4 6

4 2

OxO OxTO OxHTO OxThHTO Ox0.t  O+0.th  Meduhoenumers Ansuwer: 16 446

& decimals






é’&m.‘é’ Multiplication is commutative.
Progression in Multiplication wongmutipication Q{Q Answer will be larger

Developmental i Expanded . Compact | Standard
| Grid Method : TO : :
3x5=15 i ; 14 . Algorithm
Use of objects, number tracks & number lines. Link ' 14 x13 = ! !
initially to repeated + i ' X 1 3 ' 14
i 10 3 L ||4 x 13
+ + | 10 100 30 Ilﬁ 12 ; 42
| ! 30 (10x3) ! 140
i 4 40 12 i 40 (10x4) i 182
+5 +5 +5 ! =182 i 100 (ox10)

° 5 10 § | 182 | 124
Representation as an array using a variety of apparatus i ]_4 X 123 = i i &
(Dienes, pegs, counters etc) ' ! !

Pee | 100 20 3 : HTO | S 44
:::::: i 10 1000 200 30 i 123 : _;_2480
4x6= 383382 g ox 14 W 3274
0 ’ i 4 400 80 12 i 12 (@3 i NC2013 Appendix p142
o e 80 woy |
e {ﬁu i Sirez i T 400 o i
— 15 30 (@ox3) 2
* NB. use apparatus to model TUXTU & HTUXTU etc 200 (10x20) 3 8 a
1000 (100x10) St
1722 Lt
TOXTO TOxHTO ThHTOXTO Decimals up to 2dp x whole numbers NI

s < WIRRAL
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Misconceptions Models & Images Linked Vocabulary
h-’,' 200000 ::::

+ Understanding on multiplying by 10/100 ‘ ‘ "T'T i.. 555555 EEEE @ @ _ _
and what happens to place value of eoee Repeated Multiplication
the number remaoxana addition  Product

+ Rapid recall of multiplication tables is not mm Lots of Commutative
secure and impacting of accuracy of _ Multiply Factor
calculation O] T AT R T . .

. Ly o o Times Multiple

* Interpretation of digits in the T/H columns s e w ! Array Columnar
as single digits eg 4x3 instead of 4x30 ﬁ Double Operation

» Place value (understanding value of . o ‘ ' ’ : Half Inverse .

columns/ digits) b e B s - Factor pairs
‘ = Prime
» Forgetting to carry/ forgetting to add the A Composite
carried number. * x[1]2]3[4]5]6] 78910
16 [112[3]4]5]6]7[8[2]10 Square numbers
y 2|2|4)|6|8(10[12|14|16{18|20
. Unsure of meaning of signs. i 2l e e oo Cube numbers
; y 2 5 | 5 |[10{15[20/25{30{35|40[45|50
| 6| 612|18[24/30(36[42[48 54|60
+ Understanding that multiplication is e e
repeated addition. | o[3[18[27 3645 54]63[72[81[%0
0 {10/20{30/40/50(60{70/80|90{K0

s < WIRRAL
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SOUC
. . . e B> ?’E « Division can be sharing or grouping
Pro gression in Division (short division) %\ﬁg « Division is the inverse of multiplication
s

-'ts"ﬂo

1 recorded as a decimal or fraction
g |

85+3=28r1
' x100) 500
20x 8x =28xrl ( )
75
(x 10) 50

25

W

W

| need to get
from 15 to O
in jumps of 5

12into 28
is 2
remainder
4

12sin12is
i,

remainder

NC2013 Appendix p142

98 + 7 becomes

Developmental | Expanded . Compact . Standard
15+5=3 i Children are encouraged to i 15 i Al g or |th m
! chunk with larger multiples of the [ [
Y J—— | . divisor — 10x, 5x, 20x, 4x l 5 |75_ l ‘Stand alone’ method
2@ 00 | 75+5=15 ! ! — for efficiency
0o’ | I | (x10) 50 !
'YX X | 10x 2X 2X x ~ 15x : : 3’s into 8 goes 2x
i /-\/m il I 25 ' with 2 remainder
Use of objects, number tracks & number lines. Link | | |
initially to repeated subtraction i 0 50 60 70 S i (X S)IL i 28 r1
+4= ! 0 !
I : 63+4=15r3 | | 3 |78 e
s E— ! 5 = ! ! -
15+5=3 i o ' s N s I : T’
in jumps of 5 | : =5 = :
AVAYAN |
40 63 115 | 12ino
| Remaindersshoudasobe | 5 | 575

1
If moving to + 3digit number by a single digit, |
1
1

i (x5) 25
then the compact method should be used. i

1

TO+0 - HTO+ O —-ThHTO+0 — 0t+0— O.th+0 —- TO.t- UO - HTO+TO

' WIRERAL

1 a
2
7|9 =8

Answer: 14

432 + 5 becomes

Answer: 86 remainder 2






. . . e gﬁﬂm%ﬁ « Division can be sharing or grouping
PI‘O g ression in D|V ISION (long division) %o *eff * Division is the inverse of multiplication

15

Developmental Expanded . Compact Standard
| Algorithm
L . 432 + 15 becomes !
Secure division strategies for short :
division, recall and application of 2 8 r12 1501 2 9 110
known & derived facts and making 1 5 |74 3 2 : Ii
sensible approximations to support (X2003 0 0 il : 23"? 33]769
accuracy when calculating S — v P ax23) - 23 66
13 2 : R 1009
(xg) 1 2 0 i Gx23)- 115 %
1 2 | -
------------------- . 001

| Remainders should also be
| recorded as a decimal or fraction

1

__________________ 1

15into 4 1
won't go :
'

15into 43 is
2 remainder
13

At each stage children may
need to make jottings to
. support the use of known and :
i derived facts when calculating :

s < WIRRAL





Misconceptions

Models & Images

Linked Vocabulary

» Lack of understanding of ‘remainders’ and
their importance to the context of the
problem

* Insecure understanding of place value to
know what each digit is representing

« Unable to derive facts from known facts
and ‘play’ with numbers

» Approximations are wildly inaccurate so
answers cannot be judged in the context of
the problem/calculation

* No method to ‘fall back’ on where use of a
formal method won’t work

¢ Times tables

¢ Methods are muddled when not secure

* Showing remainder as a fraction or
decimal

6964
66666
EOGEGE

64 66,

GGG
6O

30+7=4R2

o (- X-) Lef tovcrs ',"" ®
© 00 AOX,E

T o

03

n
e
0 1 234567891011121314 5

15-3-3-3-3-3-0
15:3~5
3)73 or73—3 i = (XX r
-
=
-
- (X X' X)
n
kS
" '.OO
Trode a 10 for
ten 1"

be;
the 3 .
in
each :
s
% A
refore
divided by 3
e
over.

KS1

Divide
Group
Share
Sharing
Shared
Equal
groups

KS2

Divisor
Divisible
Chunk
Remainder
Columnar
Operation
Inverse
Fraction
Decimal

¥
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Supporting Materials
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National Curriculum 2014, Progression through the PoS: +/'

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Pupils should be
taught to:

= 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

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

Pupils should be
taught to:

* 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

[ 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
representations, and
mentally, including:

[ a two-digit number and ones
[ a two-digit number and tens

[ two two-digit numbers [ adding
three one-digit numbers

[1 show that addition of two
numbers can be done in any order
(commutative) and subtraction of
one 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.

Pupils should be
taught to:

+ add and subtract
numbers mentally,
including:

a three-digit number and ones
a three-digit number and tens
a three-digit number and hundreds

» add and subtract
numbers with up to three
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.

Pupils should be
taught to:

+ add and subtract
numbers with up to 4
digits using the formal
written methods of
columnar addition and
subtraction where
appropriate

+ estimate and use
inverse operations to
check answers to a
calculation

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

Pupils should be
taught to:

» 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.

Pupils should be
taught to:

« 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
to use and why

s < WIRRAL






National Curriculum 2014, Progression through the PoS: X/+

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Pupils should be
taught to:

* solve one-step problems
involving multiplication and
division, by calculating the
answer using concrete
objects, pictorial
representations and arrays
with the support of the
teacher

Pupils should be
taught to:

« recall and use
multiplication and division
facts for the 2, 5 and 10
multiplication tables,
including recognising odd
and even numbers

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

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

+ solve problems
involving multiplication
and division, using
materials, arrays,
repeated addition, mental
methods, and
multiplication and division
facts, including problems
in context

Pupils should be
taught to:

+ recall and use
multiplication and division
facts for the 3, 4 and 8
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

+ solve problems, including
missing number problems,
involving multiplication and
division, including positive
integer scaling problems
and correspondence
problems in which n objects
are connected to m objects.

Pupils should be
taught to:

« 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 0 and 1;
dividing by 1; multiplying
together 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

» solve problems involving
multiplying and adding,
including using the
distributive law to multiply
two digit numbers by one
digit, integer scaling
problems and harder
correspondence problems
such as n objects are
connected to m objects.

Pupils should be
taught to:

* 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

» multiply and divide numbers
mentally drawing upon known
facts

« 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

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

« solve problems involving
multiplication and division
including using their knowledge
of factors and multiples,
squares and cubes

« solve problems involving
addition, subtraction,
multiplication and division and
a combination of these,
including understanding the
meaning of the equals sign

* solve problems involving
multiplication and division,
including scaling by simple
fractions and problems
involving simple rates.

Pupils should be
taught to:

¢ 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 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

¢ 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

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

¢ 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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