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Aims of this policy

This policy outlines progression througalculationstrategies for addition, subtraction,
multiplication and division in line with the new National Curriculum commencing September
2014.1t also sets oua range of recommendations and effective practice teaching ideas for
outstanding teaching and learningmaths. Through the policy, we aim to link key
manipulativeqpractical methodsand (visual)representations in order that the children can be
vertically accelerated through eadt the fourstrands of arithmetic. A school wide polig helps
to ensure casistency of approach, enabling children to progress stage by stage through models
and representations they recognise from previous teaching, allowing for deeper conceptual
understanding and fluencyJsethe policy as the basis pfanningalong with the Wite Rose
Maths Hub Scheme of WarlAlways use Assessment for Learning to identify suitable next steps
in calculatiorand f, at any tme, children are making significant errors, return to the previous
stage incalculation As children move at the pace appropriate to them, teachers will be
presenting strategies and equipment approprigt2 OKAf RNBy Qa f S@gSt 27
it is expected that the majority of children in each class will be working atapgeopriate levels
as set out in the National Curriculum 2014 and in line with schoolypolic

Herts for Learning 20146outhwark Council 2013

Rationale for KSturriculum

Children in Years 1 and 2 will be given a really solid fournatithe basic building blocks
mental and written arithmetic. Through being taugiiace value they will develop an
understanding of how numbers work, so that they are confident-gig®t numbers and
beginningto read and say numbers above 100. A focupember bonds first via practical
handson experiences and subsequently using memaiosetechniques, enables a good
grounding in these crucial facts, and ensures that all children éaJyehowing the pairsf
numbers which make all the numbers up to 10 at ledbey will also have experiencadd
been taught pairs to 20. Their knowledge of number facts enables theaddseverakingle
digit numbers and toadd/subtract a single digihumber to/from a 2-digit number. Another
important conceptual tool is their ability tadd/subtract 1 or 1Q andto understand which digit
changes and whyThis undestanding is extended to enabéhildren toadd and subtract
multiples of tento and flom any 2digit number. The mosmportant application of this
knowledge is their ability tadd or subtract any pair of 4igit numbers by counting on or back
in tens and onesChildren may extend thte addingby partitioning numbers into tens and
ones Children will be taught toount in 2s,3s, 5s and 1Qsand will have related this skill to
repeated addition. They will have mand begun to learn the associatéd, 3x, 5x and 10x
tables. Engaging ia practical wayvith the concept of repeated additroand theuse of arrays
enables children to developmeliminary understanding of multiplication, and askihegrmn to
consider how many groupsf a given number make a total will introduce them to theadf
division. They will alsbe taught todouble ard halve numbersand will thus exerience scaling
up or down as durther aspect of multiplication and division. Fractiondl e introduced as
numbers andas operators, specifically in relationhalves, quarters and thirds.

Cliffe VC Bmary School, 204
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KeyTeachingPrinciples
a)5SPSt 2L OKAf RNBYyQa FfdsSyoOoeée gAGK ol &

Fluent computational skills are dependent on accurate and rapid recall of basic number bonds
to 20 and timegables factsSpending a short time every day on these basic fapisckly leads

to improved fluency This can be done using simple whole class chorus chaiitiigjs an

important step to developing conceptual understanding through identifying patterns and
relationships between th tables (for example, that the products in théx table are double the
products in the 5x table). This will help children develop a strong sense of number relationships,
an important prerequisite for procedural fluency. Children should learn their niigkifon

tables throughout KS1 and KS2 in this order to provide opportunities to make connections:

x10| x5| x2| x4| x8| x3| x6 | x9 [ x7

NCETM 2015
b)5308t2L) OKAt RNBY Q& FtdSyOe Ay VYS8yil

We recognise the importance of the mental strategies and known facts that form the basis of all
calculationsChildren must develop a good mental map of the open number line and be able

to visualise where numbers are locate®nowledge of proximity of nundss enabls children

to make choicebetween counting up and counting back when subtracting for example
Knowngwhere numbers lie between the multiples of tens helpidging.The following check

lists outlinethe key skills and number facts that childrare expected to develop throughout

the school.

To add and subtract successfully, children should be able to:
- recall all addition pairs to 9 + 9 and number bonds to 20
- recognise addition and subtraction as inverse operations
- add mentally a series of one digit numbers (e.g. 5 + 8 + 4)
- add and subtract multiples of 10 or 100 using the related addition fact and their knowledge of
place value (e.g. 600 + 700, 16070)
- partition 2 and 3 digit numbers into multiples of 100,and 1 in different ways (e.g. partition
74 into 70 + 4 or 60 + 14)
- use estimation by rounding to check answers are reasonable
To multiply and divide successfully, children should be able to:
- add and subtract accurately and efficiently
- recallmultiplication and division facts for 2x, 5x and 10x tables
- use multiplicationdivision facts to estimate how many times one number divides into another
- know the outcome of multiplying by 0 and by 1 and of dividing by 1
- derive other results from multiplication and division facts and multiplication and division by 10
- notice and recall with increasing fluency inverse facts
- partition numbers into 100s, 10s and 1s
- understand how the principles of commutative, asatiee and distributive laws apply or do
not apply to multiplication and division
- investigate and learn rules for divisibility Herts for Learning 2014
Usevisualisation activitiego help children build up mental aids to help them mathematical
processing.
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c) Move from the concreteto the visualand the abstrac{ CPA Model)
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visual and abstract representations of a concegring a topic or lessomoving between the

concrete and the abstract helps children to connect abstract symviadifisfamiliar contexts,

thus providing the opportunity to make sense of, and develop fluency in the use of, abstract
symbolsFor example:

Objective and Concrete Pictorial Abstract
Strategies
Combining two

parts to make ‘ ’ ‘w s/p:n &&@ 4+3=7
a whole: part- Bt

2
whole model ik pare % 10=6+4 (5
E two numbers =
together as a : Use pictures to .
‘ El gouporinabar. ||@ @|@|@ @ | 200 two numbers
l together as a
7 group or in a bar. Use the part-part
whole diagram as

l— = = shown above to
| 8 - move into the

abstract.

J. Knapp 2016

d) Anticipate difficult points

Difficult pointsor common misconceptionsieed to be identifiedand anticipatedwhen lessons

are being designed and these need toareexplicit part of the teachingrather than the

GSFOKSNJ 2dzali NBaLRyRAYy3I (G2 OKAfRNBYQA RATTFAOAA
teacher should be actively seeking to uneppossible difficulties because if one child has a

difficulty it is likely that others will have a similar difficulty.

Difficult points also give an opportunity to reinforce that we learn most by working on and
through ideas with which we are not fullgcure or confidentDiscussion about difficult points
can be stimulated by asking children to share thoughts about their own examples when these
show errors arising from insufficient understanding.

e) Use questioning to develop mathematical reasoning

Despite concrete and visual representations, understanding of mathematical concepts does not
happen automatically. Children need to reason by themselves and make their own connections.
Getting children into good habits from Year 1, in terms of reasomag@oking for pattern and
O2yySOlGA2ya Ay GKS YIFIOGKSYFGAO0&aAT Aa AYLRNIFYy(Go®
RATFSNBYy (K¢ OFy 068 dzASR FTNBIljdsSSyidate (2 YIS 02V

¢SIFOKSNBEQ ljdzSaidAazya Ay YFGKSYFGAOa fSaazyada | NEX
children can give the right answer to a calculation or a problemirBoitder to develop



OKAf RNByYyQa 02y O0OSLiidzad t dzy RSNEGIYRAYI YR Ff dzSy ¢

focus on questioning that encourages and develops their mathematical reasgn

This can be done simply by asking children to exjimiw they worked out a calculation or
solved a proble@and4 compare and contrast different metho@hat are describedThus
children quickly come to expect that they need to explain andifjugheir mathematical
reasoning, and they soon start to do so automaticalynd enthusiasticallyProvide as much
scaffoldng as thechildrenrequire.

P Rich questioning strategies include:
1 a2 KIFiQa GKS &l Y §Far exaripleidOussioRdf theFvaristBryinithese

calculations can help children to identify the relationship between the calculations and
hence to use the pattern to calculate the answers.

23 +10 [ 23+ 20 [ 23+ 30 [ 23 + 40 |

f dhRR 2 yWhictisithie ©dd one out in this list of numbers: 24, 15, 16 and 22? This
encourages children to apply their existing conceptual understanding.

T a1 SNBQa (UKS yagSNP 2 KI( ChOlfrdataie ashed ® 1) dzS & ( A 2y

suggest possible questions titaave a given answer.

GTrue or False: 13+20=2® DA @S @&2dzNJ NBlF a2y Ay3aT aL (y26

1
1 A&Which questions are easy/hard? 230,53 + 10, 54+ 1, 54+9.€ Explain why

1 Fact families& 2hich 4 calculations link these numbers; 15 3K €

dWhat else do you know? If you knoB=mné&X 6 G KSYy wn b yn T
1 Missing number/symbol questions

f  Making an estimate: which callationhas an answerdiweenm n | Yy R-164 3+ %p

1 & bmbers in 5x table are odds thisalways, sometimes arevertrueK €

NCETM 2015
f) Expose mathematical structure and work systematically

Developing instant recatlongside conceptual wierstandingof number bonds to B is
important. This can be supported through the use of images such as:

5
00000 5 0
00000
C0Tee
000
0000
2P0

Shanghai Textbook Grade 1 (aged 6/7)

The image lends itself to seeing patterns and working systematically and children can connect
one number fact to another and be certain when they have found all the bonds to 5. Using other
structured models such as tens frames, part whole models or baetaa@n help children to

reason about mathematical relationships.



10
<:>H 6+4 =10 © 4
@ | 6+4=10 10 ) 4+6=10
. 4+6=10 e ' 10-4=6
10-4=6 . 10-6=4 6+4=10
. 10-6=4 - 4+6=10
10-4=6
[ 10-6=4
Tens Frame Part Whole Model Bar Model

Connections between these models should be made, so that children understand the same
YFGKSYlFGA0a Aa NBLNBaSYyiGSR Ay RAFTFSNBYy( ¢l eao
RA T T ShaStlyeipdtential for children to draw out the connections.

lllustrating that the same structure can be applied to any numbers helps children to generalise
mathematical ideas and build from the simple to more complex numbers, recognising that the
structure stays the same; it is only the numbers that change.

9)5503St 2L OKAf RNBY QasymbflRSNE Gl yRAY3I 27

The = symbol is an assertion of equivalence. If we write:

3+4=6+1
then we are saying that what is on the left of the = symbol is necessarily equivalent to what is on
the right of the symbol. But many children interpret = as being simply an instruction to evaluate
a calculation, as a result of always seeing it used thus:

3+4= OX 7= C916
LT OKAfRNBY 2yfeée (GKAYyl 2F I Fa YSIyAy3d ag2N] 2
likely to get confused by empty box questions in Yeas&h as:
o b [y
One way to model equivaleacsuch as 2 + 3 =4 + 1 is to use balance scales.
NCETM 2015
h) Teach inequality alongside teaching equality

To help young children develop their understanding of equality, #isy need to develop
understanding of inequality through learning abouhequality before, or at the same time as,
equality. One way to introduce the < and > signs is to use dienes to make a concrete and visual
representations such as:

——
0 O
H = 5
(] [m}
O O
s I :
——

to show 5 is greater than 2 (5> 2),5isequalto 5 (56 =5), and 2 is less than)5 (2 < 5
NCETM 2015



1) Use empty box problems

Empty box problems are a powerful way to help children develop a strong sense of number
through intelligent practice. Theyrovide the opportunity for reasoning and finding easy ways
to calculate They enable children to practise procedures, whilst at the same time thinking
about conceptual connections.

A sequence of examples such as

r vy
r o
[ M
I.I

M M

O O 0O
oo o0

helps children develop their understanding that the = symbol is aartien of equivalence, and
invites children to spot the pattern and use this to work out the answers. Children should also
be given examples where the empty box represents the operation.

NCEWM 2015

j) Challenge thoughtfully variation

Insufficient challenge can lead to boredom and poor behaviour. By doingaspessment

before a new topic is due to commence, teaching can be better pitchedhendeeds of the
childrencan be better met.Subtle variation is a key strategyPresent pblems in different

ways which are underpinned by known understanding, whereby only 1 variable is changed. This
allows connections to be madehilst reinforcing the conceptual understanding.

Nonstandard, noAroutine, interconnected, inventive activitiedlow children to apply their
knowledge and understanding in a new context. This is Working at Greater Depth, and deeper
learning occurs when children are enjoying being stuck, being resilient and learning from their
mistakes. AMastery Curriculunpromotes an evegrowing development of understanding
within children. ltis not a to-do list of knowledge, but a way of beingthe skills and attitudes
to succeed in maths.

C. Quigley 2016



Key Learning Principles

a) Expect children to use correct mathematical terminology and to
express theireasoning in complete sentences

¢CKS ljdzr t AGe 2F OKAfRNBYQa YIGKSYIFGAOFE NBIFazyAa
enhanced if they are consistently expecteduse correct mathematical terminology and to

explain their mathematical thinking in complete sentences

Teachersganmodel a sentence stem for children to communicate their ideas with mathematical
precision and clarity. For exampl&Vhen adding 10toanumbEr 6 KS 2y Sa RAIAG ad
This is repeated in chorus using the same sentence, which helps to embed the c@aapthis

up with a visual classroom display.
Other agreedrocabularyto use:

a) Donotused Sljdzl f 8¢ o6dzi GA& Sldzrf G2¢ 2N aAra GKS al

b) TKS (i $aits¢ anddivholet should be introduced with addition and subtraction to
support transition from concrete/visual strategies to abstract

c) onegnotounitss a4 GKAa o0SUOGSNI NBflFGSa G2 RASYyS @I f
measurement

d) c¢zercE not coh/nought

e) RAIAGE NIYGKSNI GKIFIY aydzYoSNE 6KSy RA&AOdzaaAy3
tens or 20

b) Contextualise the mathematics

Relate the maths to real life situationStorytelling is an effective vehicle for introducing
mathematicalconcepts/vocabulary A lesson about addition and subtraction could start with

GKAa O2y(GSEGdzrt &0G2NEBY G¢KSNB FNB mMm LIS2LIX S 2y
YSEG aiG2L) ¢ LIS2L)X S 3ASG 2 Fhisthelpshaldreyi ey thdir NB  y 2 6 2
understanding of the concepts of addition and subtraction. But during the lesson the teacher

should keep returning to the story.

Before then now Before then now
A A
L Draw the middle picture and

Write the number sentence that

Write the number sentence that :
matches this story

matches this story

Slide 1 Slide 2

Before then now Before then now

A,

4-0=4 Finish the story and write
the number sentence

Slide 3 Slide 4




This can be part of the daily register routine, referring to the number of meals the school needs
to make considering absences and lunchbox numbers. NCETM 2015

c) Hierarchy of thinking

'a LI NI 2F | OKAf B&ydeed t6 beXaghtyhdwv torsylect@e beStdzt | G A 2 Yy =
method according to the numberswith an emphasis on mental arithmetiEncourage children
to give an approximte answer and check it using practical or written methods.

The hierarchy of thinking shoulze:

Can | do it in my
head?

Can | use some jottings

to help me?

Should | use a written

method?

Cliffe VC BPmary School, 2014

7

d)52y Qi O2 dzfMagic 1+ £ Odzt | G S

Young children benefit from beingelped at an early stage to start calculating, rather than
NBf &Ay3d 2y asd@aydhtaiculstitly. Rryeample, with a sum such as:

4+ 7=

Rather than starting at 4 and counting on 7, children could use their knowledge and bridge to 10
to deduce that because 4 + 6 = 10, so 4 + 7 must equal 11.

In particular is the importance of 10 and partitioning numbers to bridge through 10. For
example:

9+6 = 9+1+5 = 10+5 = 15

{ KIy3aKIA oY2 RSt 0 MSNI€GK S NE ANS KSNJILIFAZL & Yil23 AYO 1 S I
calculation easier.
NCETM 2015



Maths Mastery teaching

Maths

T

=

T

Mastery teaching at Coombe Hill Infants involves suppotgiaghers to:

know the Early Years/National Curriculutior their year group very well and know how
to find out whatchildren are expected to have learnedtire precedingyear.
understandthe importance ofa common vocabularyacrosshe school

aim for 3-5 minutes ofmental arithmeticat the start of every Issorievery day.
useplanning based on th€oncrete-Pictorial-Abstractapproachacross dearning
theme.

includel) fluency practice 2) reasoning practi@nd 3) problem solvingcross each
learningtheme.

strive to develop arunderstanding of thesmall steps ofrogressionthrough arithmetic,
referringto progressiorstepsin this policy, with the support of the Maths €o
ordinator/external training.

sharethe hierarchy of thinkingwith childrenwhichencouragsindependence.

Resource progression

Year | Models and Resources Written Methods Misconceptions
Group
EYFS |fObjects for fTNumicon 1 +andg 1 Language confusiol
counting (topic  fhands I combining Zgroupsy confusing addition
related) 1 pegs on hanger 1 pictures of objects and subtraction
T Physical jumps  {beads
fCounting Stick  {snakes and ladders
11-10 numberline qrulers
9 Pegboards
T Number Fans
Year 1| Counters T children 1 No. lines 1 Miscounting objects
9 Numicon T unifix i Pictorial 9 Starting on wrong
I No. line Irgrsml {beads 1 Whiteboards number
11100 square { buttons f ColumnAddforH{T 52y Qi &i?2
{ Other no. grids  pegs on hanger 1 closed numberling]  on/back, just keep
ffdominoes fTbundles of 10 1 bar model using going
T fingers straws cubes 1 language
1 partitioning 1 pictures i additionover 10s
farrow cards fjumping boundary
f dienes numberline I pictograms
f hands 1 coins 1 number bonds
1 counting objects fbar model
flarrays+squared flego bricks
paper fbean bags
fcubes ffmoney ting loud
counting
Year 2| Numberlines T Coin tin 1 arrays/pictures 1 Saying 1 on numbe
T Numicon fcubes T bar modelling they start on for
subtraction so




9 Counting beads 1 digit cards 1 open numberline answer is 1 out
9 Counting stick  fdice 1 word problems 1 inverse operations
1100 square T blank number 1 bar graphs 1 missing numbers
1 Open numberline frame 9 bridging over 10
i Dienes farrow cards 1 language
T Coins T hands/fingers
fTHuman number 9 Cuisenaire
line T Numbergrids
1 Click, clap, stamp (red/yellow)

Click here forWwhite Rose- Halifax Maths Hub CPA progression staps
reading this policy online, else see overleat.
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A) Rogression in addition and subtraction

Addition and subtraction are connected.

part

part

whole

Addition names thavhole in terms of theparts and subtraction names a missipgrt of the

whole.

Addition

Subtraction

Combining two sets (aggregation
Putting together — two or more amounts or
numbers are put together to make a total
7+5=12

o 0 O OOO
(0] o 0 @] 3 OO OO
OOO 0 0 00 O

Count one set, then the other set. Combine the
sets and count again. Starting at 1.

Counting along the bead bar, count out the 2
sets, then draw them together, count again.
Starting at 1.

0000000 000D

Taking away (separation model

Where one quantity is taken away from another
to calculate what is left.

7-2=5

ooﬁ
Oo@(

Multilink towers - to physically take away

objects. )
| X

o




Combining two sets (augmentation)

This stage is essential in starting children to
calculate rather than counting

Where one quantity is increased by some
amount. Count on from the total of the first set,
e.g. put 3 in your head and count on 2. Always
start with the largest number.

Counters:

Start with 7, then counton 8, 9, 10, 11, 12
Bead strings:

Make a set of 7 and a set of 5. Then count on
from 7.
Multilink Towers:

Cuisenaire Rods:

| 8 /
5 -

Number tracks:

‘o@ﬁmsm-mmmsomo

23\4|5|6| Iq@]
4@ RN

Starton 5 then count on 3 more

Finding the difference (comparison model
Two quantities are compared to find the
difference.

8-2=6
Counters:
0> o
0= o
O
o
@)
o
@]
O

Bead strings:

00600000) 00

Make a set of 8 and a set of 2. Then count the
gap.

Multilink Towers:

.

Cuisenaire Rods:

Number tracks:

R ——— -

| 2|3\4| 7*8|q
d‘gﬂh ‘(-"-

Start with the smaller number and count the gap
to the larger number.




Bridging through 10s

This stage encourages children to become more efficient and begin to employ known facts.

7 + 5 is decomposed / partitioned into 7 + 3 + 2.
The bead string illustrates ‘how many more to
the next multiple of 10?’ (children should identify
how their number bonds are being applied) and
then ‘if we have used 3 of the 5 to get to 10,
how many more do we need to add on? (ability
to decompose/partition all numbers applied)

Number track:

L EE0E

=

Steps can be recorded on a number track
alongside the bead string, prior to transition to
number line.

Number line
+3 +2
7 8 ? 10 1 12

0000000 000 U

12 — 7 is decomposed / partitioned in 12 -2 — 5.
The bead string illustrates ‘from 12 how many to
the last/previous multiple of 107" and then ‘if we
have used 2 of the 7 we need to subtract, how
many more do we need to count back? (ability
to decompose/partition all numbers applied)

Number Track:

Steps can be recorded on a number track
alongside the bead string, prior to transition to

number line.
3 -2
— . N
‘r ol ‘J .
7 2 ¥ 10 n 12

Counting up or ‘Shop keepers’ method

Bead string:

0000000 000 [

12 -7 becomes 7 + 3 + 2.

Starting from 7 on the bead string ‘how many
more to the next multiple of 10?7’ (children
should recognise how their number bonds are
being applied), ‘how many more to get to 127",

Number Track:

A

SO111213(0m 15

Number Line:
















