Notre Dame Du Rosaire
Catholic Primary School

Calculations Policy
Whole School
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PROGRESSION OF NUMBERLINES

Number track Has the numbers inside
the sections, rather than n H H n
on the divisions
Calibrated, Equal divisions marked
numbered on the numberline and
numberline each division Is
numbered
0 1 2 3 4 5 6 7 8 9 10
Calibrated, Equal divisions are
unnumbered marked, but left

numberline unnumbered for children ﬁ_|_|_|_|_[_|_m_|_|_|_r

to add relevant numbers
to

Blank numberline No divisions or numbers
marked for the children




Background to policy.

This policy contains the key pencil and paper procedures that will be taught within Notre Dame du Rosaire Catholic Primary. It has been written
to ensure consistency and progression throughout the school and reflects a whole school agreement.

Although the focus of the policy is on pencil and paper procedures it is important to recognise that the ability to calculate mentally lies at the heart
of mathematics. The mental methods for teaching mathematics will be taught systematically from Reception onwards and pupils will be given
regular opportunities to develop the necessary skills. However mental calculation is not at the exclusion of written recording and should be seen
as complementary to and not as separate from it.

In every written method there is an element of mental processing. Sharing written methods with the teacher encourages children to think about
the mental strategies that underpin them and to develop new ideas. Therefore written recording both helps children to clarify their thinking and
supports and extends the development of more fluent and sophisticated mental strategies.

During their time at this school children will be encouraged to see mathematics as both a written and spoken language. Teachers will support
and guide children through the following important stages:

Developing the use of pictures and a mixture of words and symbols to represent numerical activities;

Using standard symbols and conventions;

Use of jottings to aid a mental strategy;

Use of pencil and paper procedures;

Use of a calculator.

This policy concentrates on the introduction of standard symbols, the use of the empty number line as a jotting to aid mental calculation and on
the introduction of pencil and paper procedures. It is important that children do not abandon jottings and mental methods once pencil and paper
procedures are introduced. Therefore children will always be encouraged to look at a calculation/problem and then decide the best method to
choose — pictures, mental calculation with or without jottings, structured recording or a calculator. Our long-term aim is for children to be able to
select an efficient method of their choice (whether this be mental, written or in upper Key Stage 2 using a calculator) that is appropriate for a
given task. They will do this by always asking themselves:

‘Can | do this in my head?

‘Can | do this in my head using drawings or jottings?’

‘Do | need to use a pencil and paper procedure?

‘Do | need a calculator?




Addition

Guernsey Curriculum — Early Phase (E1g) Guernsey Curriculum — Middle Phase (M1g)
- To understand the concepts of more than and less than, progressing onto concepts of addition - To use appropriate written methods of addition and subtraction with whole numbers up to
and subtraction. 1000.

- To use appropriate written methods of addition and subtraction with whole numbers.

Stage 1 Stage 2 Stage 3
+ = signs and missing numbers + = signs and missing numbers Partition into tens and ones and recombine
-:l Consolidate:.
ComiNiig o paris o riskia am (use other Adding three numbers 36+53=53+30+6
resources too e.g. eggs, shells, teddy bears, cars) 34 + 5 — 30 - EI + D - - 83 + 6
00 o O 32+ +[=100 35=1+[+5 M+ =[] =89
® T ® Partitioning into tens and ones Part_it_ion into hundreds, tens and ones and recombine
> J)J/ T Partition the second
PIIPPP 1]2]3]a]s]e 8]a 10 number only e.g. 70
X1 21 EE Y £ 728 ) X P 358+73 =358+ 70+ 3 3
Children to represent the cubes using dots and then in j21132 2924 é 30| | " ig? +3 \/\A
numbers. So four is a part, 3 is a part and the whole is 7. [31]32(33|34 40 65 + 30 = 95 =
0 |41]42 | 43| 44|45 ,g‘ 49 (50 1 358 428 431
o addition 51[52 | 53 |54 | 5% 57 |5¥]59|60| 95+4 =99 Adding 9 or 11 by adding 10 and adjusting by 1
O | 61|62 | 63 |64 (65 %6 |67 |68 [ 69|70
7|7 7|76 77 79 10
O OO R RHRERR :
‘ 4| as 86 65 + 34 =99 T
91|92 | 93| 94 (as)a6-97 49-100 " . 35 4-4“‘:1-"/45
3+4=[ 1=3+4 @ - T 36=30+6
3+0=7 7=01+4 43=40+3
0+4=7 7=3+10] TO + O using base 10. Continue to develop understanding r” T0=70+0
N+v=7 7=01+V of partitioning and place value. 1 -
10= 149 248 347 4+6 o 1 ‘l":' i
. . . e Leading to:
3 + 4 is the same as 7 as modelled using Numicon 10s 1s Adding 3
Use Numicon to further understand the equivalence in a ‘ a H.q = '00 + bo + ‘1 4——\ digit
number sentence. Promoting covering up of operations and 35 = 20 + / numbers
numbers. “ ® S Make Sune Yoo
= 184 = 100 + line up the H,T40
T 84 = 100 130 + | lne wpthe
L+ (1] 443 A bar model encourages Use of place value counters t_o add HTO + TO, HTO + HTO 4h\--I.' Able to use columnar addition
—— : etc. When there are 10 ones in the 1s column- we exchange
? the children to count on, .
. for 1 ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred.
Using Number lines -Teacher model number tracks and lines 243
with numbers and with missing numbers) 100s | 10s 1s
[+ 2 s 0 = [ - 1 5 | R " pom +368
o 1 2 3 4 5 8 7 8 9 10 (-I-1- % ﬁ
7 + 4 =11 Children go up in 1s L 83 -
6 1 1




HTU Remmber ts _ £CF

161 |62 |63 |64 |65 123 =100 + 20 +3 bs the 123 fing. up the HT0 + 215 Because #+5=12
(M= 202 2 Children to use a hundred + 45 = Y0 +5 sameos:-+ 45 G Q2 We hove to cary the
N71 |72 |73 |74 | 75 square securely for addition. I8 = 100 +QC0 +§ ’QS ‘ ‘*—lj_

100 square (67 + 12 = 73) I ‘
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% cx - - I+ ]=[]+[]=> |:|+|:|=D'|:|

™

(Partition the second number only)

23+12=23+10+1+1=33+

+10 +1 +
33
-+ = * = +

Conceptual variation; different ways to ask children to solve 21 + 34

Word problems: : =
In year 3, there are 21 children and in 21 H {“f
year 4, there are 34 children. i t H1 ;
How many children in total? +34 | 't [ ol &
ww + Httin
6 o 21+ 34 =55 Prove it 21+34=
E---= =21+34 Missing digit problems:
--'
2 | = 10s 1s
21 [ 34 1 Calculate the sum of twenty-one (w X ] ®)
‘ and thirty-four.
| © ’)
(4 9)




Guernsey Curriculum - Bridging Phase (B1g)
- To use appropriate written methods of addition and subtraction

Stage 4

Pencil and paper procedures

Stage 5

Stage 6

Leading to formal method, showing numbers carried

underneath

500 + 4o 100 = [000. TkHTo /—:{%MRP the
Garvy Hhe 1000 inkd 581 4 Te0
the thouwsends +415

wlmn- N L] 0 6 24

As 80+70710 = 160, [ ] okt ores.
Hhe 100 it j As #+5=12

indinds colama. the G ko
the z:ﬂmi'w{w.

Find two square numbers that total 45

Wirite in the missing dighs.
LY | | . | . | | = o0
O . 43 7 hundreds | tens | ones tenthe | bundredthe
. o || 1 5

0.4

Qs 0| e

Pencil and paper procedures
Extend to decimals (same number of decimals

places) and adding several nhumbers (with different
numbers of digits).

Adding decimals using column oadition. TO. 7 .
fidd O oae

35. 2
ot
6.0 i

512

bekod
bhe ling .
|

'Pencil and paper procedures
Explore addition of numbers through games, puzzles,
arithmagons Extend to use of decimals.




Subtraction

Guernsey Curriculum - Early Phase (E1g)

- To understand the concepts of more than and less than, progressing onto concepts of addition and subtraction.
- To use appropriate written methods of addition and subtraction with whole numbers.

Guernsey Curriculum — Middle Phase (M1g)
- To use appropriate written methods of addition and
subtraction with whole numbers up to 1000

000 - @

Pictures / marks
Sam spent 4p. What was his change from 10p

§fodecceee e

Understanding subtraction is finding the ‘difference’

alculate the orfference between & an 5 O Oooooo
Calculate the diffi between 8 and 5 08000 .
3

? i
7-3=[ 0=7-3
7-0=4 4=[]-3
0-3=4 4=7-[
0-v=4 4=0-V

¢ " ) numbers are
Record by - drawing jumps on prepared lines

A A A -l A A
A 5 6

9-4-=

Understand subtraction as take-away
10-3 =

A
7

om
N

Establish

counting back
as a strategy.

1 2 o N 5 6 @& 8 9 w0
- .

3 2 1

Constructing own lines, if appropriate: -5
-—
|
S NN
0 14 19

Leading to counting back, first in 10s then 1s

25 27 37
-1 -1 -10
37

Stage 1 Stage 2 Stage 3

Counting back on a number line.
il Same it = Beabii
beenbags vkl e Usled]‘ L NP T % ?M\Mnm ﬂw& nimber
R 0t 2 34 536 7 8 9 UL o b p/- ‘"""h‘l'f{j

C%#-32 =35
35 37 67
-2

-30
' \ _x '
Then Gt

w%‘ N OI ws-
Expanded method of subtraction.
¥ -32=235 .
Pt st
beth numbers. g:f=go+'+../0m5.

N -22=30+ 2

5 =30 +5
) NN
S‘LWJ t\G0~3o 2
ansirer,

Expanded method with carrying.

/—0-50 -1—2__“\
G2

L= 50 +12 = -G’% t’z iw‘ M{F*wge
ke bhage ~ 38 5 dta
w S 3 1o Ones.

wmbers abave. 2.F = 20 4

67




Conceptual variation; different ways to ask children to solve 391 - 186

Raj spent £391, Timmy spent £186. ™71 =391-186 Missing digit calculations
° How much more did Raj spend? L
_ 391 3 9
Calculate the difference between 391 and
O = = -00
391 What is 186 less than 3917 N




Subtraction

Guernsey Curriculum - Bridging Phase (B1g)
- To use appropriate written methods of addition and subtraction

Stage 4 Stage 5 Stage 6
Formal Method for Subtraction. Formal Method for Subtraction using more
Than 4 dl l'fs Choose digits to go in the empty boxes to make these number sentences true.
HTO Place Value titles to be 9 147816 |53=8528
79 shown in all calculations. TThTh H T O el Jeasn
5 4 2
1 1 | Ones to be Used. 67/ 1f8/ 13 Two numbers have a difference of 2-38. The smaller number is 3-12.
2 5 4 What is the bigger number?

Formal Method with exchanging.

8 Subtraction must start
9 from the right.
9

Bar Method

608

249

11576
4 1157

Formal Method for Subtraction involving
decimals up to two places.

HTO . o w
597 .40
2 4 1
3 5 6

OB

Bar Method

598.00

241.48

Two numbers have a difference of 2.3, They are both less than 10.
What could the numbers be?

Can you use five of the digits 1 to 9 o make
this number sentence true?

0.0 -0 =238

Two numbers have a difference of 2.38. What could the numbers be if:
the two numbers add up to 67
one of the numbers is three times as big as the other number?

Two numbers have a difference of 2.3.To the nearest 10, they are both 10.
What could the numbers be?

For other examples see Mastery documentation
NCETM and progression maps for reasoning.
(Upper KS2.)




Multiplication

Guernsey Curriculum — Early Phase (E1i)

Eli. To understand the concept of multiplication as repeated addition through arrays, diagrams or pictures.

Guernsey Curriculum — Middle Phase (M1i)

- To multiply a 2 digit number by a single digit number

and 10, using an appropriate written method.

Stage 1

Stage 2

Stage 3

X =signs and missing numbers

o Finding doubles
4+4+4 m

There are 3 equal groups, with 4 in each group.

88 % % gur;\ber lines to show repeated groups-
= T
E : : : - 4 8 &

!

Cuisenaire rods can be used too.

Use bead strings, bars & Numicons to model groups of

m \-H,\(
\.— ..— .a\.u.

00000
i 2424242
“ x 3
number in | | number of groups
the group |
& whaet

.....................

= 4x2

= 12
totat

ol 13

- 12

~N BRI

X =signs and missing numbers

Tx2=0

O=2x7

Ox2=14

Shows equal

Tood s, 111
BRE
g%

1" wme®

=M
% Ml
< Tehew

Arrays and repeated addition

® o 0 00 £
e o o o0 S5x2

14=2x01

HN‘ﬂYS e
qunn.

3
lﬂ'llb

el e,
aset that iHvmmay o P22sv

Sy

111, e 200 Siyeq
el A A Qg

e L angna
AL pen

5 ‘lots of/groups of’ 2 is...

2+2+2+2+12

2 ‘lots of/groups of’ 5is...

2x5
5+53

3
3

Understanding multiplication as repeated addition is crucial to developing a
secure understanding of formal methods of multiplication.

X =signs and missing numbers

Cuisenaire rods to model and scaffold learning

Use Cuisenaire rods and number tracks alongside blank
number lines to scaffold learners understanding of
multiplication.

Repeated addition on a number line (7 x 6 = 42)
+6 +6 +6 +6 +6 +6 +6

LY Y Y Y Y YN

(o] 6 12 18 24 30 36 42

Number line using known facts (73 x 6 = 78)
+60 +6 +6 +6

N YT YT N

(o] 60 66 72 78




Conceptual variation; different ways to ask children to solve 6 x 23

‘|23 |23 [23 [23 [23 |23 |

?

Mai had to swim 23 lengths, 6 times
a week.

How many lengths did she swim in
one week?

With the counters, prove that 6 x 23
=138

Find the product of 6 and 23

6x23=

-~ ——

L_)=6x23

6 23

x 2 x

What is the calculation?

What is the product?

Ws

000000 ‘i

000000
[000000




Multiplication

Guernsey Curriculum —Bridging Phase (B1i)

- To use appropriate written methods of multiplication with whole numbers and decimals.

Stage 5

Stage 6

Stage 4

Partitioning TU x Uusing agrid (23 x § = 184)

23 x —>>(20x8) +(3x8)
x_20 3 0
8 160 24 =184 23
) x 8
| | 20 x 8=160
> 3x8=_24
184

Partitioning in columns (23 x 8 = #34)

;n.aia.l'nm the
nawmber unllo
(23 x4= 4ql H, T&W

[loo + 20 + 3~
(,J'Lb|q'00+ 80 + 12 =492

J.Dl.ﬂ_"ﬂ':p, f J_.‘\
-il,a;t hare . oo

Recombung o 7

5‘5 = a3 = 3 a8

Eecombine
Tk the rows
both. | S = J
fumbers. o 2ooco + 2%c = 2240
3| 1se + |z =T 168
2hO8
Nu‘t&gl-l-' tha i
e s W iha
£ T
fatal .

fi}nzc. t‘\lq-vj \

x = signs and missing humbers
Pencil and paper procedures

THTO
Muﬂdp[ﬁb'r\.e.‘tgp 32 L (3xYy)+(3x20)+(3%300)
o er ]'J\lj bhe Ores. X 23

o} the bothom. __/" 12

ety /,?480

uumboer bﬂ m&m

(20% )+ (20%20)
3 + (20x300)

o} the second. number., -i\dd.’ﬂbjut
the ansuer.
Th HT U
5 3
x 26 123
1 8 <— Ansverline 1 X 45
TH 6D —aasn ——o(18x?)
0 (123 x 40)
13 7 8 «—hewerines  BH35 (615 + 4920)
628
X 237
4 39 6 ones

18840tens
125600 hundreds
148836

Multiplying decimal numbers using the grid method.

><| 5 + 0.2

Take cane

G| 30 + |.2o = 3 20 4 dine up tae
al 1.5 + 006 (.5¢ 4. A

03| 1.5 :*gm dedug
oaxos)  32.7%C Al halg

x = signs and missing numbers
Pencil and paper procedures
3.77x 2.8

3.77 (2 decimal places)

2.80 (2 decimal places)
Remove the decimals and multiply, then
add the decimal point after counting the
decimal places in the question.

377
x 280
30160
75400
10.5560
2 7 8 3:1 7 x
0 2 2
6|1 4|3 11505355
1 2 /10,715 /| ¢
90828324814868
1 4 5 2 318 6
278 x 34 = 9,452
(6-9)x10=+3 =7

(6—-9)x10+"3
3 x10=+-3

BODMAS Pendas

= 3 x10 =3 BODMAS Prmd

= 30 =3 —

= *10 8 ;J D A

= 10 v s |

p m ex or power) Fl 5 :' = L - 20
.6 = GRNGHE = =
Eai_‘__\ [T‘...[ ]+[_|= 20

o o s




Guernsey Curriculum —Early Phase (E1j)

- To understand the concept of division through grouping, sharing and repeated subtraction.

Division

Guernsey Curriculum — Middle Phase (M1j)

written method.

- To divide 2 digit numbers by a single digit number and with remainders, using an appropriate

Stage 2

Stage 3

Stage 1
Pictures / marks
. . L B

6 mince pies are

shared equally 1 23456 {

between 2 people.

How many does \)

each one get? st ree
123 123

6+2=] 0=6+2
6+0=3 3=6 =+
0+2=3 3=0+2
0+v=3 3=+V
s
=ap
afes | T
wSps
4 fish Divided into 2 tanks 2 fish per tank
. G BOBER.
[ e bt
15+3=15m§§£%&ﬁ&%13= F¥ ‘ AL}
o 2 h o 2
b = 2 =

é

equal groups

o 1 S-S 4 5 6 T4 8 © 10 11 12

+ = signs and missing numbers

Understand division as sharing and grouping

(A X X X ] )
o000 (X X X X J )
oo @®
Y YY) (A L X X ] )
factor factor  product divicte na divisor  quaTient
3 X 6 =18 18 = 3 = &
7 T A 7 T A
number number in numiber number number number in
ofgroups  each group inall inal of groups  eoch group
24 + 3=

20 + 3 = 6r2

20+ 5=4

20 =+ 8 = 2r4

20 + 7 = 2r6

+ = signs and missing humbers
Continue using a range of equations as in Stage 2 but with

appropriate numbers.

Understand division as sharing and grouping

Use repeated subtraction. Subfract & repeatedly

48 + 6 =
0 6 12 18 24 0 36 42
6 6 6 -6 6 -6 6 -6 48
8 Lots of 6 has been faken
Take

awRiy Toke lo
Stz of 8, / awny
(:;s-a-mlv 25 |ox%=80%q 8.

3 Le‘lrsogg 105
UThissthe . aimgin .

573
-50  (10x5)
2 10+4=14
=20 Lok
ax9)
3
BY196 |
How many 53 have been subtracted?
20 BD 5 X1D 14 3ets of 5, with 3 left over.
1 36 Answer: 73+5=14r3
- B0 Bx10
76 1o

- B0 Bx10 5 5’47‘{\\)//?
16 A \
- 12 Bx2 \

4 a3

Answer: I32R4




Division
Guernsey Curriculum —Bridging Phase (B1j)
- To use appropriate written methods of division with whole numbers and decimals, expressing remainders as a fraction or a

decimal.
Stage 4 Stage 5 Stage 6
= = signs and missing numbers Remainders + = signs and missing numbers
The disridand 369+ 14+=26r5
-9=8
F2=9 /_ gous heve . 0.8—"-0.&()’:80%
/"‘Q|_+2_ /—E““"H::'&m 14 [ 369 ¥ " Subtrackt in 4 s5yao
g ~4 5 (5% 2t ar g nzss;g@oxf@ bhe Long sk 5 a0
9ous hese. 23 chunk poesible o0
-_%0 x
~ 23 (@Ex9) l—q(s “")
o
- Ix{
— VA o () 2 ke b 8|4 8.3 2.4) 38.4
Chunking w{th remainders. ?G *3=1r ) k/ iy .
T s |'Iw. Quotients expressed as fractions or decimal fractions
8176 /—bf:;;f*”‘« 676 + 8 = 84.5 48 + 8 =6
T“T - -~ F 2_ (q v.g) Expressing the grnuinde[:us a lr(ilrnt:?ﬁc:n.2 . :_ssn 0_sso= 66
remandyr O+L = r remanelec. = =
N - 12 g_// 0.48 + 0.08 = 6
Chunking using fimes table facts. This can —; I - Tha dinvisar
Childrenwill continue to explore division as repeated subtraction. They 1:;:" Mld-
will use their increcsing knowledge of fimes tables to subtractin larger . . ! e . . .
i st BN W = 5 This le‘::d.s t;uszg short division using decimals 30-5+4x2+14="7?
Use -
=T T5% /mmu — 137 r5 30+ 5+4x2+14 BODMAS
- 20 (lox¥) Aoy F. 3/ 4. 1 4 7| 92654 = 6 +4x2+14 BODMAS
58 i | = 6 + 8 +14 BODMAS
~ 35 (5*?) u.gmjknm 01.375 = 6 + 8 +14 3‘?,3‘,’5;2?5},3'5??1?:35?°"
e W-‘A‘JLZ L _ - 1. z. B A
- %?I’ (3" :7') Wit % 0-4445 81 I1 306040 - 14 -':/1;4 B 0 B A
2\ The remainder: 9/4.05 = 0 M s
Chunking is best used for 2 or more digit divisors,
whilst short division is better for 1 digit or simple 2 e I
digit divisors eml
115 r4 7+63+9= (=7
8 91244




1 7r7 Long division

14 12 4 105
1216

24294
24
4514

48
6




