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St Bartholomew's CE Primary School Calculation Policy

Year 1-6

This policy follows a Concrete, Pictorial and Abstract approach to Mastery Maths teaching.
Some images have been taken from NCETM PD Materials.

This is a working document and subject to change.
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Y1 facts

NOLLOVYLENS =

Adding | and 2 Bonds to 10 Adding 10 Bridging/
compensating
Doubles Adding 0 MNear doubles

+ 0|1 |23 |4|5]|6/|7|[8]9]10
0O |o+0o |0+ |0+2 | 0+3 | 0+4 | 0+5 | 0+6 | 0+7 | 0+8 [ 0+9 | 0+10
| I+0 | I+ | 1+#2 | 1+3 | I+4 | |+5 | |+6 | |+7 | 1+8 | 1+9 | |+10
2 | 2+0 | 241 | 242 | 243 | 244 | 245 | 2+6 | 2+7 | 248 | 2+9 | 2+10
3 | 3+0 [ 3+1 | 3+2 | 343 | 3+4 | 3+5 | 3+6 | 3+7 | 3+8 | 3+9 | 3+10
4 4+0 | 4+ | | 4+2 | 4+3 | 4+4 | 4+5 | 4+6 | 4+7 | 4+8 | 4+9 | 4+ 10
5 S+0 | 5+ | 5+2 | 5+3 | 5+4 | 545 | 5+6 | 5+7 | 5+8B | 5+9 | 5+10
6 |6+0 | 6+1 | 6+2 | 6+3 | 6+4 | 6+5 | 646 | 6+7 | 6+8 | 6+9 | 6+10
J | 7+0 | 741 | 742 | 743 | 7+4 | 745 | 746 | 747 | 7+8 | 7+9 | 7+ 10
8 8+0 | B+| | 8+2 | 8+3 | 8+4 | 8+5 | B+6 | 8+7 | 8+8B | 8+9 | 8+ 10
Q9 9+0 | 9+1 | 9+2 | 9+3 | 9+4 | 9+5 | 9+6 | 9+7 | 9+8 | 9+9 | 9+10
|Q Jo+o | 10+1 | 10+2 | 10+3 | 10+4 | 10+5 | 1046 | 10+7 | 10+8 | 10+9 | 10+ 10
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Objective, Strategy Concrete Pictorial Abstract
& Key Vocabulary
Comparing Objects, |People’s height, distance, mass. r;" LB
groups of objects Usz of pan balances using numicon to show i ﬂ L
i ki [ |
Length, weight, equivalence, < > ¥ / I . »
mass, heavier, light- | Comparing multiple objects n . 2
er, same, equal Use of concrete materials eg. Compare
bears, jewels, cubes etc to create groups of
different sizes to compare

Using < =and =

Fewer, more, less
than, more than,

equal to, fewer than

Use a multilink staircases

in two colours

L e o

- L]

Ll . |- L]
B Oa On
4 I P

=3 F .-3--1

Use wvarigtion with missing boxes and missing
symbaols.

3() 4 4 >[ ]

202 [J< s

Finding one
more, finding

ane less

1 1 1 1 1 i
meore more  more more Fricsne mare

N N N N VY

| | |
0 1 2 3 4 5 &
| | 1 1 1 1

less hzss less less less less

One more/less sentences — example one:
1 more than 3 is |:|

1 bess than 2 s

1 mare than is 1

1 bess than |isl

OLLIddy =
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Objective, Strategy Concrete Pictorial Abstract
& Key Vocabulary
Adding 1 gives 1
Farst Then M
mone
B +1 7
] 6+1=7
Augmentation— Use FIRST, THEN, NOW and range of N
INCreasing an practical situations fior showing augmen- | rrj 1104 4 +3 ._?
amount tation. [H:1A I
- - 4+3=7
E.g. first there were three chn on carpet
then 2 more came. Mow there are 5 chn
on the carpet.
Stories of numbers | Children should work with doubled sided T+0m?7
within 10 counters and ten frame. .l.l ! @ @0 1-11:_-1? fy1e7
Start with 7 red, turn one aver, tell me the . .ID . G i 2=7
5#2m7
‘story'? e | e ||e®
Cprphata for 4+3m7
Turn one mare over. What is the ‘story’? .I .I @ i
o |e ||e 34427
Continue.
2+#«5m7
1+6=7
Complete this for stories of all numbers up to
O«7=m7

10.

)ILIAdY =
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Objective & Strategy Concrete Pictorial Abstract
& Key Vocabulary
Combining two W 4+3=7
parts to make a £ -fgi
whols —

whole: part- whole — @@ @

model Use part part ’...... ' Use pictures to Use the part-part
whole model. P . add two num- 10= 6 +4 whole diagram as
Use cubes to % . .l.l. . bers together shown above to move
add two num- 2 =% e as agroup orin into the abstract.
bers together = a bar.
sigese | E——
in a bar. : ] x

Regrouping to make
10.

This is an essential skill for
column addition later.

2 more than 5.

T SR Wik TR

10 11 12 13 %4 15 16 17 18 19 20
Start at the larger number on the number

line and count on in ones or in one jump to
find the answer.

O
L -

3 +9=

7+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?

Represent & use
number bonds and
related subtraction
facts within 20

Start with the big-
ger number and
' use the smaller

number to make
) A 10.

Use ten frame

Use pictures or a number fine. Regroup or
partition the smaller number using the part
part whole model to make 10.

9+.5‘.=@ ”
alo
0 ¢V 2 3 4 8 2 7T a0 TRHOMUEMTTY YN
hJ A a2 10
SWWe@E < < X X O
s 2 A
5 +2 =

Emphasis should be on the language
‘1 more thon 5 is equal to 6.’
2morethen5is 7.”

‘8is 3more than 5.”

- NOLLIGQY =
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Objective & Strategy Concrete Pictorial Abstract
& Key Vocabulary
Adding multiples of 50=30+ 20 tens and tens |20+30=50
ten ' o o
makes __ tens 70=50+20
40+0=60
Model using dienes. and head strings Uise representations for base ten. O+ 30=50

Use known number
facts

Part part whole

Children ex-
| phore ways of
rnaking mum-

O+1=16 16-1=0

| bers within 20 D+|_|=g|:| gn_l_.=|_| 1+D=1ﬁ 16-0=1

(+[0=20 20-[J=[]

Using known facts oy = I+d4=7
d
I+ 1= 1y e
30+40="0
EE ,EE _@EE
m EE EEm Leads to 300 + 400 + 700
Bm

Children draw representations of H.T and O

3 things and 4 things is always 7 things”

Bar model

8

oy i, o, 07 0570 B0 05 0

30
14 16

3+5=8

14 +16=30
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Objective & Strategy Concrete Pictorial Abstract
& Key Vocabulary
Mastwde! | [oeeee ., sepnpan g7 4 (5)=2p |77 z
number and ones o, i :::l':eﬁ:':ﬁe 17| 5
ang; " ::Ek::ﬁ::fe::l o el Explore related facts
F|§ 174 5=22 32=174+5
Zﬂ 5417=22 22=5+1T7
Children explore the pattern. 23— 17=5 17=33 - &
17+5=22 +3 +2
yresoas 1? 2D 22 22—-5=17 5=22 - 17
Add a 2 digit num- 27 +10 = 37
ber and tens Hno 25+30=35 27+20= 47
Og f +10 +10 m 27+ 0= 57
. | 25 55 A 93 o+30 = 67
25410 =35
Explore that the ones digit does not change
Add two 2-digit Model using dienes , place value counters
numbers without | 2"d numicon - - - mj . 25 + 47
. ~ =, f w, v “\
bridging. Déoset il par-pre sl moc . i i Ta &7 10 7E 20+5 a0+7
"Friendly numbers’ 20+ 40 =60
Use number line and bridge ten using part 6+ 7 =12

whaole if necessany.

60 +12=72

ILIAAY <
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Objective & Strategy Concrete Pictorial Abstract
& Key Vocabulary
Add any two 2-digit | “mRTTERTInSemes
numbers Elu . [BEEVEE MY
= 5H B i = 244308 = 29 -51
g g Sl N
Bl R SEHEHE B L 4 ¢
By A
HHH ag )
2 3 HEdERE
S0 ' 13 - 63
Add three 1-digit Use language of fist, then, then, now
S Pictosiak e s
numbers k -ég Fies Then  Then  Now 4+ 7 +b)= +7]
3 -
Use part part @ B ! /10\ Combine the two numbers that make/
Combine to make magic 10 first where whole to show iaon bridge ten then add on the third.
relevant, or bridge 10 then add third magicten
10+3:=13
Adding two num- 0 @@ [O -3\ '/-_2
bers that bridge 10. r 5
o0 | M i i
7 0 2

Olo[o|o|o

Q| @0

Use double sided counters and ten frames.
Move counters to fill the ten frame and
make Magic 10

Vg sadl

+5

Show on a number line how 5 |s portioned into
adding three, then adding 2.

%
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Objective & Cancrete Pictorial Abstract
Strategy When moving from concrete to pictarial, show concrete alongside pictorial. Show pictorial alongside abstract when moving to abstract.
Key Vocab

C.nlumn ekl Model using Dienes or numicon Children move to drawing the counters using 248
man—na re- a tens and one frame.
p 5 [ +131
{friendly nurm- - I 7
bers) - BEEE B o0 0000 8%%%
fi
-1 E T $ a 3 79
3 O oo0 O
Add two or
three 2 or 3- 3 T g
digit numbers.
Add together the ones first, then the tens ones
tens.
@ | o] I . r Add the ones first, then the tens, then
Mowve to using . . the hundreds.
BODE place walue
@ counters
Column Addi- Children can draw a representation of the grid to Use expanded method ONLYWHEMN NEEDED
tion with re- Ex ] further support their understanding, carrying the Mo+ 5
Erouping. ten underneath the line. 40 + 8
15 . 6 + 13 =73
§ 4
: start by partitioning
Exchange ten ones for a ten. Model the numbers hefore 5 “;6
Use language of | using numicon and pv counters. formal cobumn to
‘toke and moke”

to describe car-
rying

+ 85
621

11

show the exchange.

OLLIdAY <=
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Objective & Strategy Concrete Pictorial Abstract
& Key Vocabulary
Y4—add numbers with Children continue to use dienes or pv | |
up to 4 digits counters to add, exchanging ten ones for L B :: e® o : 2634
a ten and ten tens for a hundred and ten o0 * ®
hundreds for a thousand.
s oo o 22, + 4517
oo oo 7141
7 1 5 1 11
) o Continue from previous work to carry
ones, tens and hundreds.
Draw representations using pv grid.
Relate to money and measures.
Y5—add numbers with 237 +8179 22 , 634
more than 4 digits.
onas en huedredpd .15 ! 673
556 5 3
Add decimals with 2 dec- e . 00 —m
imal places, including o P : - £127:67
money. + o0 oo + £ 38.45
£166-12
Introduce decimal place value counters (O 3
Y6—add several num- Some children may need to ruse manipula- 89 y 472
bers of increasing com- | tives and/or representations for longer. See 6 3 6 7 3
plexity years ’
+ 3,016 1..437
including adding money, 11_5_16_1111L1 0 . 6 O 0
measure and decimals + 3 0 2 0
with different numbers Insert zeros for ——
of decimal points. place holders. 4-057

1
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jecti ncr ictoria strac
Objective & Concrete Pictorial Abstract
Strategy
Represent and use i - - !
P @ Link to addition. ﬁ Move to using numbers within the

number bonds and Use FPW modal to part whole model.

related subtraction model the inverse.

facts within 20 . ﬁwj —_ e 12-5=7

Part-Part-Whole jﬁ 4 N 12-7=5
If 10 is the whole and & is one of the

model parts, what s the other part? e ? = 12 ) 5

5 ) 5=12-7
10—6=4 Use pictarial representations to show the part.

Subtract by making |15__g @ 15- 9 15-9 16—9

ten @ f’r ‘\
Make 15 on the ten 9 5 4 How many do we take off first to get to
frame. Take Saway g L . R 107 How many left to take off?
to make ten, then L] {,- "“H\'i,,-*" _-"'\-\.\
take 4 moreaway [gp -6=100 & 2 & 9 10 1 12 13 14 15 e
50 that you have $ 10=4 =5 11
taken 9. . Jump back 5 first, then another 4. Use ten

: 15-9 =6 as the stopping point. e o ? &

Compare numbers
by finding the
difference.

|'ﬁ e by ﬁ] There are 2 more

|-ﬁ =" i' red cars than blue
4 Cars,

-
L cary

5 Femoils

rirird

There are 2 more pencils than erasers.

. . .-,_ -
e —
2

$=3=2

Use a number line to count on..

Hannah has12 sweets and her sister has &.
How many more does Hannah have than her

sister?

"NOLLOVALENS =
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Objective & Strategy Concrete Pictorial Abstract
Subtracting by Make 15onthe 15-0 = 15- 9= 16 -9 =
: ten frame. Take (@@ 15-9 3 =]
making 10 ) -0y FAY ~ — __H“\' {H_..—-—_ _—-—-h_x How many do we take off first to get to
Sawaytomake gg 5 4 ! . : 107 How many left to take off?
tEl'l,. thEl‘I takE 4 ..... & 7 8 g m m 12 13 14 15
L L] 11
|more away so & | 15-5=10 Jumip back 5 first, then another 4. Use ten o
that you hawve .— T as the stopping point. 7 &
|
wens 87 s OXO
e |
Counting on to next |34-28= 93—-76=17
+10 +1
ten WG Foooro e — - — - :
TG &D an B3 . —
Progression showld be . o} Counang on’ ot “aiarance 76 80=4
Erossing ane ten, crossing g a2 ;J :;"I
more than ane ten, cross- 80 —93 =13
ing the veds. - Usl;le?hnu T:EF Iinte to count on to next ten
— and then the rest.
13+4=17

Use a bead bar or bead strings to model
counting to next ten and the rest.

2Bto3I0is2, I0to 3dis 4. 50,34 -28= b

Begin with bead line, move to landmarked
line then to EML.

Subtractions as

difference

Lo

Ban & wan yaars old Charlatte 5 threa years ald

| 10 years oid

|3:|IE'ETSUI\:||

A o r
dilfemence ol 7 years

The difference between 24
and 16is 8.

"NOLLOVALENS =
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Objective & Strategy Concrete Pictorial Abstract
Subtracting a multi- | & E{E [ 32-10=22 g Children draw  |88-10= [
al=l = 0 _
ple of 10 = Children use dienes, PV g |Thsandcu 64-20= 7]
=1 [ . bes and cross
— I counters or Mumicon. o Gd-30= D
ull off multiples
| They remove the cor- of ten. 64 - D. 24
ullm rect number of tens
- s0=1a
Subtract a single 1 O hg o @ f—:a_\\l 9-3=6
digit from a two dig- ] :ED : r .:'_: T $-3=6 19- 6=13
i number L g1 2 3 4 567 p{@mn
- oo e 3) @8 29-6=23ete
Mo regrouping 1H A8 L\
L] L I —— 1 | 1%-3= 18|
Explore that9-3=6 sa 29-3 =26 etc 10 11 12 13 14 15 (1817 18 (19 20
Regroup a ten into 20 -4= 16 :,M
ten ones 2 é ¥ L
g L ] J r . } 2[]_4 = 15
- /]
B
Use a PV chart to show how to change a ten inta :
ten ones, use the term “take and make’. [
Partitioning to sub- 34—13=21 - - —21= — =
hg [__ | 43—21=22 43—21=22
tract without re- — ==
Children draw representations of Dienes and
Erouping. Use Dienes to I | cross off.
“Frigmaly numbers show how to par- i
tition the number |:|
when subtracting
without - ] e | I:l
e -
regrouping. —  Mm

"NOLLOVALENS =
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Objective & Concrete Pictorial Abstract
Strategy
Column subtraction 11Tl — - Intermediate step may be needed to lead
without regrouping 1 ¥ - 47— 32 “nD (AR to dear subtraction understanding.
: ‘T1 0 [EEssansnnn} i
(friendly numbers) : T =2
=== =ocoamy = 47-2h= <3
Tt T E . =] n
1 Draw representations to support under- .-:_:E i

Use base 10 or Mumicon to model

standing

Leading to compact method.

23
-

e

Column subtraction
with regrouping

i f"’% 2t
Begin with base 10 or Mumicon. Move to
pv counters, modelling the exchange of a

ten into tten ones. Use the phrase “take

and make” for exchange.

L
Children may draw base ten or PV counters

and cross off.

Then move to formal method.

[ EFTIET TV |

&

¥
=
/

-

s s I KT
ﬂ“~|.h.1|:nl

<

-NOLLOWALENS =
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Objective & Concrete Pictorial Abstract
Strategy
Subtract ng tens 234 -179 Children to draw pv counters and show their
— 3
and ones exchange—see ¥3 [
Year 4 subtract with @E; E’E"{?@ ® .... 2 S 5- LJ_
up to 4 digits. - | 5§56 2
introduce decimal subtroc- ® 200 l l ('_1 2
tian through context of 250 9o9@®
money | @ L 1 1

Model process of exchange using Numi-
con, base ten and then mowve to PV coun-
ters.

Use the phrase ‘take and make' for ex-
chamge

Year 5- Subtract
with at least 4 dig-
its, including money
and measures.
Subttract with decitmal
wales, I'ﬂfn'uﬂ'f.ﬂg MixTUres
of integers and decimals

ond aligning the decimal
point.

As Year 4

Children to drasw pv counters and show their

exchange—see Y3

Il

13-»:{,,
-2
2 8

_,5“
2
2

0
|
9

%

—— A ex 0
holders. - 37 l ’ 5»
796 - 5

Year bB—5Subtract
with increasingly
large and more
complex numbers
and decimal values.

FEW, 6 99

- €9.949

60750
YRS 9k
-_ 36 - 080k
€9 - 339k

&

q

" NOLLOVYLENS
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Objective &
Strategy

Concrete

Pictorial

Double numbers

to 10

Use practical activities using manipultives in-
cluding cubes and Numicon to demonstrate

doubling o0

22

i F""l o
L] + e L

/’
' (I)+[1]=

double 4is 8
4x1=8

<+ =

Draw pictures and bar models to show how to double numbers

Double 4 is 8

pE8 goEm
. . 3 3

Counting in groups

of 2

Count In 25 using real life objects and contexts.

G 7 O O 7O
oSO

Children make representations to show counting in multiples of 2.Count in multiples of a

number aloud.
i ® 3

i 1 L i F
A T gy T e e --...-—\-.._--1'-._,_,—1._\_ Z

I_.J.—.,.'l T e o oe 8o aggio old o ﬂﬂﬁisal

OJORONOXONM At 2t it aatat i

-"T“" Show jumps of 2 on a

|1\._H_I WWFFFH
number lime

o1 F 1 4 B & T E ® B 1179 W ™ MWD

Counting in groups

of 10

Use real life objects and contexts ta count in groups of 10

W N 0 Y
Cal 4 |

Use and draw representations for counting in multiples of 10. Count in multiples of

Y Y Y YN

Show jumps of 10on a
number line

0 10 20 30 40 50

Counting in groups

of 5

Use real life objects and contexts to count in groups of 5

vy ¥ ¥ ¥ ¥

Use and draw representations for counting in multiples of 5.

OJUNUR

(Y Y Y Y YN

0 5 10 15 20 25 30

Count in 55 aloud.

X NOLLYOMdLLTN =
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Objective & Concrete Pictorial

Strategy

Understand and use | Use objects laid out in arrays to find the answers to 2 lots of 5, 3 lots of | Make and draw representations of arrays to show understanding

2 etc. oy - LI | =
arrays ;—'l FT; g ﬁ m g EIJ

J
= ) 13
P o ) ( 3 @S
LS & - O - v 4
3 . > - P
® & C e ©
> a5 ~ (O L &)
r D ( -
B W < > -
=y a3 ¢ P
- g

Eq ual/non equal Use real life objects and contexts to examine equal and non-equal Children make/match representations of real life problems to show

groups. equal groups and find the total.

groups

Which shows
equal groups?

There are 4 equal groups.

There are 2 in each group.

There are 8 altogether.

There are 3 equal groups.

There are 5 in each group.
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Objective & Concrete Pictorial Abstract
Strategy
Double a 2-digit Model doubling using dienes and PV | Draw pictures and representations to Partition a number and then double
number counters show how to double numbers each part hefore recomhining it back
RsipR togett 16
0 n © / \
10 6
le I x2
vee
Boo 20 + 12 =32
Bee
Lon
40+ 12= 52
Understand equal These are non— equal groups Make representations and drawings of

and non-equal
groups

These are

equal groups

/ o --\\. X
[\
— TN
o RN -
()| ."& |

There are 5 equal groups.
Each group has 3 cakes.

equal groups

I have 4 groups of 3

X NOLLYOIdLLINN =

&
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Objective & Concrete Pictorial Abstract
Strategy
Use repeated addi- |Use objects and real life contexts. Make and draw representations to show | Create number sentences using re-

tion for multiplica-

tions

4433

2+2+3+2+3=10

There are 5 groups of 2. There are 10
socks altogether.

e

3-!-34.-3

There are 3 groups of 3.
There are 9 altogether.

repeated addition
There are 3 sweets in one bag.

How many sweets are in 5 bags
altogether?

— 3+3+3+3+3

S N a N\ A N
I:-’- - - ) -
| _.,.f"' "‘x » ) F a\_ L _‘j

.\HH— .

Use bar models for representations of
repeated additions.

LINREINRLN R

peated addition to match representa-

tions.

343+3+3=12

Relate repeated ad-
dition to multiplica-
tion using the x
sign.

Write multiplication sentences to
match repeated addition.

LA
A A

1+1+7+17

iug

Children make and draw representa-
tions and record both an addition sen-

tence and a multiplication sentence.

I I IIC LI

1+1+1 +1+1+1=268

Bxl=6

Write multiplication sentences to
match repeated addition, without the
support of representations.

2+42+24+2+2=10

S5x2=10

X NOLLYOIdLLINN

&
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Objective &

Strategy

Concrete

Pictorial

Abstract

Understand the 2, 5
and 10 times table

Use objects and real life contexts for multiples
of 2, 5and 10

&
2 Fi .

10 20 3
1en lwesnly  Whirly
=10 =230

F
1888

AR

Make and draw representations for 2, 5 and 10
times tables

[Behu
1 et 30 40

ten twerty Sty forty
4% 10 =40

Mumber lines, bead strings, counting

sticks and bar models should be used

to show representation of counting in

multiples.

Understand the terms factor and product

3 2 = L
Tactar factor = product
L 3 = 2
produsct factor " factor

0o 2 4 6 B 10

5x2=10

s

Count in multiples of a number

aloud.

X NOLLYIdLLINN =
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Objective & Concrete Pictorial Abstract
Strategy
Multiplication is Create arrays using counters and cu- | Use representations of arrays to show different |19 — 3 x 4
commutative bes and Numicon. calculations and explore commutativity.
12=4x3

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

. ‘ L.

5x2=10 5x2=10

5 groups of 2 2 groups of 5

2, five times 5, two times

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000
00000

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

5x3=15
3x5=15

X NOLLYOdLLINN =

%
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Objective & Concrete Pictorial Abstract
Strategy
Understand the 4 | We can double our 2 times table to get the 4 12x2 =24
times table rimes table Dirjpjprjpr|)t)i|r|t|i
@9 29 90 86 & 4 4 4 4 4 4 bx2=24
IH ll ﬂl HI 'H IH
Pupils revise 2 times table from year 2 and
make link that this can be doubled to obtain
4 times table. There are 20 wheels.
@ ® @ & @® 5x4=20
How many wheels? Count in groups of 4, W _
rirrrirTrr o L IJI/’I‘JI_\EI 4 . 5 - 20
! .! . .! .! i 4 8 12 16 20
Understond the 8 |We can double our 4 times table to get the § 6 fours 6xd =24
tirres table times table ﬁmﬂmﬂ ﬂ
4 4 4 4 4 4 \_ﬁ Ix8=24
8 8 8 M
i 4 i i i §
i ] A

XX
iy

X NOLLYOdLLINN =
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Policy

Objective & Concrete Pictorial Abstract
Strategy
Multiplying 2-digit | Show the links with arrays to illustrate the | Children can represent their work with 4x10 =40
by 1 digit using par- PV partitioning place value counters in a way that they un-
titioning ] » [ 2] 4rows derstand. 4x3=12
anEr Ty f10
(distributive law) ‘ gg}g : AN They can draw the counters using colours to
\ +4444+ 3 40+ 12 =52
o show different amounts or just use the cir-
Move onto base ten to move towards 3 | in the different columns to show their
more compact method. thinking as shown below.
. I J
o
‘ slelw
Doo
— O C
Move on to place value counters to
show how we are finding groups of a
number. We are multiplying by 4 so
we need 4 rows
2 digit x 1 digitusing |23 x3 Children practice, drawing their repre-
PV counters sentations.
ones
25xX3
(no regrouping) ’. ®®®

OO0
OO0

Chn can see array in the ones and the
tens. There is a visual link to repeated

addition.

oo | 900
o o c0aQ
oo | @00

X NOLLYOTdLLINN =
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Objective & Concrete Pictorial Abstract
Strategy
Understand the 3 | Count in three using objects and representa-
times table tions of multiples of 3. . . . . There are 12 wheels,
T Ty X LN N NC N 4x3=12
0 3 b q 1)
® © © © 3x4=17
Understand the &  |'We can double our 3timestabletofindour | [« [ o [ s [ s [ a [ s [ s [ =] s [ 2] s] ] 12x3=36
times table 6 times table. L e 1 ¢ [ « T « [ o | o
6x6=36
o0 00 00 00 00 00
E3 &3 E3 B3 B3 EF
® i L L i i
Understand the 8 | Count in nines using objects and representa-
times table tions of multiples of 9. Make links 8 being .' '. . .' There are 36 Epph!ﬂ.
three groups of three. ,'/,—,\;(/,—\',/,—,\',/—,\3’ 4x9=3F
YW YW WWw WWw|0 g i ] 16
vew Wew wew wvew §x4=36
Yyeow vew vee Yvw

X NOLLYOMdLLINN =
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Objective & Concrete Pictorial Abstract
Strategy
Understand the 7 | Children use representations which show Linear models show jumps of 7. Th 14 ol
times tabie groups of 7 including real life contexts. ere are players.

oY
e

A Nl

=)

@ o] 3 o] ] s

2x7=14
7x2=14

X NOLLYOMdLLINN =

.
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Objective & Strategy Concrete Pictorial Abstract
e I 3x5=15
"%“%% e A ITTINT
. | :I,_,..--— —--..H.I_,d--'— _‘-H"'r"""-'_ _H“‘f
- o8 of five are fifeeen.’
-Ee.:mﬂuwmn' 0 - 10 15 5x3=3x5=15
: 15:3=5 |
+ Five groups of three are equal to fifteen.”

";I11ree groups of five is equal to five
groups of three.”

Understanding the 4%x5=3x5+5=20

distributive law
W
ﬁﬁ‘ﬁﬁ“ﬁ? ﬁ?tgr ; 10 15 20

ff—ﬁﬁ_415=515—5=2ﬂ

22 %5 JIE

X NOLLYOTdLLINW =

X4

S

&
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digit. {with ex-
change)

ololole
[ololelo’
ololole

@0 00
€0 00
@® 00

Regroup tem ones to make a new ten.

=
f——

09 Cooono0)| o
090 unanun'

500 * 20 + 2

+522

Objective & Concrete Pictorial Abstract
Strategy
Multiply 3 digit | Use place value counters to show how we are | Children can represent their work with place
numbers by 1 finding groups of a number. We are multiply- | value counters by drawing place value counters )
) ing by 3 so we need 3 rows Di 2 3 1 3 x1onesis
digit. (no ex- ar Lvenes th
change) 123 x3 = 369 K 3 ree ones
3x3tensis
. 6 9 3 nine tens
@ 2 QOO
® @ 'olo]o) 3 :c_E hundreds
300 + 60 + 9 is six hundreds
Add up each columm, starting with the ones.
Multiply 3 digit |224x3 261x2 4 times 1 anes s 4 anes
numbers by 1 T (] 2 4 1

4 times 4 tens (5 16 tens. |
puit & tens down and carnry

ten tens which is now a
Fuardred,

4 times 2 hundred's {5 8
hundreds. | add the

hundred | have carried to

make 9 hundreds
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Objective & Concrete Pictorial Abstract
Strategy
Multiply 3 and 4 digits = | Children may continue to be supported by Children may continue to draw their under-
1 digit. place value counters at the stage of multipli- | standing using place value grids. 3 U 2 4
cation. This initially done where there is no
regrouping. x 3
3024x3
60 9072
=H=H 17
e
900 + 0 + &0 #
Multiply up to 4 Manipulatives may still be used with the cor- 1% % 3 on the first
digits by 2 digits responding long multiplication modelled 10 -] 18 row
alongside. =112
18 x 3 =24, carrying
- 514 the 2 for 20, then 1
Begi with teen number x teen numkber. 1|8 |0 x 3]
23| 4 18 x 10 on the 2nd
 e——
row. Show mult-
plying by 10 by

Progress to any 2 =4 digit number x 2 digit.

100s| 108 |

3

B Pt

B lo & B

X NOLLYOTdLLIN

putting zero in units
first

31 x4
31 %20

-
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Objective & Concrete Pictorial Abstract
Strategy
Multiply decimals up 2 3 E
to2 decimal places by
a single digit X 3
7 14
1 2
First we lay out the calculation
Mext, we write the decimal point in
the answer (product).
Finally, we carry out the multiplication.
3 % 8 hundredths is 24 hundredths
3 x 3 tenths is 9 tenths, add 2 tenths
we carried is 11 tenths
3 x 3 ones is 6 ones, add 1 one we
carried is 7 ones
Multiply up to 4 digit

numbers by 2 digits.

.
3 1 2
X 2 8
2 4 9 6
6 2 4 0
8 7 3 6

il

X NOLLYOMLLINN =
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Objective &

Strategy

Concrete

Pictorial

Find half of numbers
to 20.

Real life and practical contexts are wsed to find half of numbers up to

- FRRARA

. g

Children use manipulatives to represent real life problems.

half of 6 = 3
double 3 =6
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Objective &

Strategy

Concrete

Pictorial

Understand division
as sharing into equal
Eroups

Use Gordon ITPs for
modelling

Children solve real life problems using real objects.

There are eight sweets. Daisy and Will share these equally. How
many do they get each?

| have 10 cubes, can you share them equally im 2 groups?

p

There are 2 equal groups. Each group has 5.

10

Children use pictures or shapes to share quantities.

4 4

8 shared between 2 is 4

10 shared between 2 is 5
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Objective & Concrete Pictorial Abstract
Strategy
Division as sharing | There are 20 conkers shared equally be- Children u=e pictures or shapes to share guantities. They ZD . 5 - 4
(partitive) tween 5 children. may use bar modelling to show and support understanding. - -
parnfive ; )
ﬂ ce 20
S
™ ZG S 2000 0000 0000 2000 0000
li ,ﬁg Mumber lines are used to show skip counting (counting
. 4 fives
Mk child gets 4 conkers. farwards) —_— il —
| ] *d *d a +1
L= - S
[ 1 T T
Gﬁ 1] 5 10 15 X0
l | i | and repeated subtraction (counting backwards).
ﬂ S | -5 -5 -5 s
Eﬁ = - - —
—9 £ NN NN
I T T
0 5 10 15 20
Division as grouping L!ZE cul:ll:le5. n:uudll'lters or real objects or to 2 fives
aid understanding.
(quotitive) - o
There are 15 biscuits, there are 5 in each __*ta B _5___ /___H__'_J
bag. How many bags? e re . o .
PR — , -\\", T\‘f R T\'I 15 divided into groups of 5
O ( J & & {:: @@ . y i 5 i} 15 is3
P 5y @ & Y e a+a+a=105
j "\. - |' :_.,.I LS I\._.-I 15 +C 3
3 fives 15+5=3
l__--'_'— B e —‘—\-._\
_L' -. -hch o~ '“-»\I{,/"F . /-' .
L L I 1
15
l-5-5-5=0
led=1]
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Show all & related fact family sentences.

Objective & Concrete Pictorial e
Strategy
:;F-Illtizztand'mgthe O@@O ?:f:jz
VAVAVIAY,
VAVAVAY,
QLOOQ B
VI,
QLOLOL
A 2x4=8 4x2 =8
HEIEEIN 8+2=4 8+4=2
DKD:D 8=2x4 R=4x2
HEINERN 2=8+4 4=8:2
L]=0]=0L]
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Objective & Concrete Pictorial Abstract
Strategy
Division with I divide 14 cakes between 3 I].Iah:_l-g_ Draw dots and group them to divide an amount and Complete written divisions and show the
cermainders. How are the cakes shared? clearly show a remainder. remainder using r.
ipartitivi)

- L] L] L3 L]
vV-U.-W.-W.W
W W W W -

OO

HEE

14+3=4r2
|

diicdend dreizar quotient  remaincler

Division with re-

mainders.

(quotitive)

13 eggs are put into boxes. Each
box holds 3 eggs. How are the
eggs boxed?

Children may draw representations to show their under-
standing.

(ece](ece)eee)eoe)e

Use bar models to show division with remainders.

13

13+3=4r1
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Objective & Concrete Pictorial Abstract
Strategy
Interpreting divi- | Bracelets are made using 4 beads. There | Bar model representations may be used. 23 s 4 - 5 r 3
sion with are 23 beads. How many bracelets can * -
remainders. be made? How many beads left over?

LA

re
""F“rw o ‘w"“
< ©0¢ ’ii.i_*”)
76 ¢

4alafalalal3]

Interpreting divi-

sion with

remainders.

4 scouts can fit in each tent. How many
tents needed for 30 scouts?

30

4

30:4=7r2

8 tents are needed.

Discuss with pupils the
need to round up in this
context.
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Objective

& Strategy

Concrete

Pictorial

Abstract

Divide 2 and 3 digit
numbers by 1 digit.

Shart Division

96+ 3

Use place value counters to makes groups of
the divisor, Etarting with the Iargest walue

digit.
! hil§ 1
! i 1
1 1 1 !
There are :]' groups of 3 tens.
There are 2 groups of 3 ones.
42+ 3

4
LD

LTI
(1] "'LII'J__I

3|7 -ra

There is 1 group of 2 tens. There is a ten left
over. We exchange this for 10 ones. 12 ones
divided by 3 is 4

432 4 4

1

B888|O

100
e

There is 1 group of 4 hundreds. There are no
groups of 4 tens and three tens left over.

There are 8 groups of 4 ones.

Students use drawn diagrams with dots or drcles to

show their understanding.

Begin with divisions that divide equally with

o 124
3 \ 372

Mowe onto divisions with a remainder. Return
to concrete if necessary.

138r3
4/527
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Objective Concrete Pictorial Abstract
& Strategy

Divide decimals by

a single digit, using Pupils use understanding of x and + 10 to make connections.

x and + by 10 ar

100
63 + 9=[07
10 } + 10
63 + 9 =7
Short division of Children build on work from year 4, now with decimals
decimals

0 4 1
6)2 24 6
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Division of 2 digits by 2 digits

Using x & + by 10, 100 etc and relating this to a short division method.

60 + 30 = 2 -
= 10 10 =
v L
6 - 3 = 2
o 2
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Long Division—2 digits divided by 2 digits

T

30 does not go into B.
So, combine the 8

30)8

L

5

—

tens with the 5 ones.

Subtract the 60 from
the 85 and this leaves

30)8

(@)

(Va RN\

o

N

LN

25.

H T O
2
30)8 5
6 0

H T O

2 r25

30)8 5

(@)

5

(.

30 goes into 85 twice,
which is 60.

85 divided by 30 is 2
with a remainder of
25
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Moving to Long division of 2 digits by 2 digits

Making a ‘useful’ list

N

%10

1

[

il il
FJ 62
3

4

5 155
G

7

S

3

10 310

1

Dauble 1x
s find 2 &

Halwe 10k
to find 5 x

®10 |

¥ 3l
1 3l
2 &2
3
4
5
L]
7
a
9
10

1 31

2 62

3

q 124
5 155
B

¥

g

9

10 310

™ Double 1x
& tofind 2 x

Double 3x
Lo Tind 4

Halve 10x
fto find 5 x

) Dauble 1k
o fimd 2

=10

®1L

¥ 3l
1 N
. B2
|
4
5
L]
7
a
g
10 310

31

62

93

124

155

| w] s w] e

136

7

-]

P

10

F10

Double 1x
to find 2 x

™ Double 1x
to fimd 2 x

Double 2x
to find 4 x

Hahwe 10x
tofind 5 x
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Long Division—3 digits divided by 2 digits

H T 0 H T 0 H T O '[*.] I ©
0 1 :
0 |:> |::> 314 3 4
Srme 4':> 314 3 4
31)4 3 4 3 1
3 1 1 2
31 does not go into 4 We combine the 4 hundreds Subtract to find the re-
(hundreds). with the tens to give 43 mainder. 31 from 43
tens. 31 goes into 43 once leaves 12.

which is 31, we record this

underneath.

H T O H T O H T O
0 1 0 1 0 1 4
31)4 3 4 ':> 31)4 3 4 |:> 31)4 3 4
3 1 3 1
21 v 1 2 4 1 2 4
bed 1T 2 4 1 2 4
We combine 12 with the 31 goes into 124 four b :}
next digit to give 124. times, which is 124. We subtract to show

there is no remainder
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LDI‘IE DiUiSiDﬂ—prugressing to 4 or more digits

TH H T O TH H T O TH H T O
2 2 1
23)4945—>23)4945 :'}23)4945
20 4 6
3 3 4
2 3
11

23 poes into 49 twice which

is 46. We subtract this from We combine the 3 left over with the next digit to

49 to give a remainder of 3. give 34. 23 goes into 34 once with 11 remaining.

T™H H T O

2 15
23)4 9 4 5

4 6
3 4 pmeripy
2 3 goes into 115 5 times with
,I 1 5 no remainder.
1 1T 5

o
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Long Division—procedural summary (remainder in the tens)

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to to t o
B 2 29
2)58 2)58 2)58
-4 -4
1 18

Two goes into 5 two times, or 5 tens
+ 2 = 2 whole tens - but there is a
remainder!

To find it, multiply 2 x 2 = 4 write that
4 under the five, and subtract to find
the remainder of 1 ten

MNext dmp down the 8 of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
29 29 29
2}58 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

Divide 2 into 18. Place 9 into the
quotient.

Multiply 9 = 2 = 18, write that 18
under the 18, and subtract.

The division is over since there are
no more digits in the dividend. The

quotient is 29.
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Long Division—procedural summary (remainder in any of the digits)

1. Divide. 2, Multiply & subtract. 3. Drop down the next digit.
BLe Bt LI
1 1 18
27278 2)278 27278
= =4
0 0¥

Two goes into 2 one fime, ar 2
hundreds + 2 = 1 hundred.

Multiply 1 = 2 = 2 write that 2 under
the two, and subtract to find the

remainder of Zero

Mext, drop down the 7 of the tens
next to the zero

Diwide, Multiply & subtraci. Drop down the next digit.
Ko BT L
13 13 13
21278 27278 27278
-2 -2 -2
07 07 07
- 6 - b
1 18

Divide 2 into 7. Place 3 info the

quotient

Multiply 3 = 2 = & write that & under
the T_and subtract to find the
remainder of 1 ten.

Mext, drop down the § of the ones
next ta the 1 kefover 1&n

1. Divide., 2. Multiply & subtract. 3. Drop down the next digit.
htao hito hto
138 139 139
21278 2)278 2)278
-2 -2 -2
o7 o7 o7
18 18 18
-18 -18
0 0

Divide 2 inta 18. Place 3 intd the

quotient

Multiply % = 2 = 18, write that 18
under the 18, and subiract to find the
remainder of zeno

There are no maone digits to drop
dowm. The guotient is 138
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Divisibility rules in ‘families’- 2,4 and 8

2 A number is divisible by 2 if the ones digit is
even.

4 If halving a number gives an even value, then
the number Is divisible by 4.

and

For numbers with more than two digits: if the
final two digits are divisible by 4 then the
number is divisible by 4.

8 If halving a number twice gives an even value,

the number is divisible by 8.
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Divisibility rules in ‘families’- 5 and 10

5 A number is divisible by 5 if the ones digit is
o or0.

10 |A number is divisible by 10 if the ones digit
Is 0.

2 A number is divisible by 2 if the ones digit is even.
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Divisibility rules in numerical order

2

A number is divisible by 2 if the ones digit is even.

3

For a number to be divisible by 3, the sum of the
digits of the number must be divisible by 3.

4

If halving a number gives an even value, then the
number is divisible by 4.

and

For numbers with more than two digits: if the final
two digits are divisible by 4 then the number is
divisible by 4.

A number is divisible by 5 if the ones digit is
5or0.

For a number to be divisible by 6, the number must
be divisible by both 2 and 3.

If halving a number twice gives an even value, the
number is divisible by 8.

For a number to be divisible by 9, the sum of the
digits of the number must be divisible by 9.

10

A number is divisible by 10 if the ones digitis 0.




