Kingsclere C of E Primary School Progression in Calculations - Updated March 2023

Addition
Objective and Concrete Pictorial Abstract
Strategies
Matching and Everyday objects, buttons, Cards, five frames, hoops, stories
sorting jewels, pompoms, stones, N/A
pasta, people — anything!
One more Everyday objects, buttons, Birds in the tree, one more joins
jewels, pompoms, stones, Stories - 10 little pirates N/A
pasta, people — anything!
Songs and stories
Number bonds to Everyday objects, buttons, Five frame, part-part whole.
5 jewels, pompoms, stones, Coloured cubes. Numicon boards pictures. N/A
pasta, people — anything! Five
frames. Numicon.
number bonds | Everyday objects, buttons, jewels, Ten frame and coloured cubes.
to 10 pompoms, stones, pasta, people — N/A
anything!
Ten frame. Coloured
cubes. numicon
Adding more | Everyday objects, buttons, jewels, Number line, ten frame, part-part whole
pompoms, stones, pasta, people — N/A
anything!
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Combining two
parts to make
a whole: part-
whole model

tt%

Use cubes to add
two numbers
together as a
group or in a bar.

whole

7 FP P

- $ P

@90’2

3 Balls

v
2Balls

Use pictures to
add two numbers

together as a

group or in a bar.

4+3=7

10=6+4

Use the part-part
whole diagram as
shown above to
move into the
abstract.

Starting at the
bigger number
and counting
on (structured
then
unstructured
number lines)

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the
answer.

12+5=17

1l £ e 3l 4l

Start at the larger number on the number line and count
on in ones or in one jump to find the answer.

5+12=17

+1 L] [ 41

i S

Place the larger number in
your head and count on the
smaller number to find your
answer.
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Adding three

4+7+6=17
Put 4 and 6 together to make 10. Add

R s &8s

. .. +
single digits on 7. ‘9. ﬁﬁﬁ Ly7+6 -
oove  enemen v & | w60
0+7-17
" il ﬁ:@' 8 S P
T eneeaneeee
gs" o8 gg |+ 0
\lfzv(i)tltLogv I(;Ptk?g é:gn”; r(ri]fagtl)ns%it?é)r?r?gr? aldod Add together three groups of objects. Draw a Combine the two numbers
on the third digit. picture to recombine the groups to make 10. thathmake 10 3nd then add
on the remainder.
Adding 50 =30+ 20 )_'_6 + 30 =76
/

multiples of ten

Model using dienes and bead strings

3 ks

o b & @

Place the number in your
head and count forwards in
multiples of 10

Starting at the
bigger number
and counting
on
2-digit+2-digit

Dienes when not regrouping

W0 =

Unstructured number line
Partitioning 10s and 1s

63 + |6 79
ptw 6orws
+10

+! LA AN | R TR

63 7\3 71}7‘57'67'77‘8®

22+21

Start with bigger number, add
the 10s then the 1s (
unstructured number showing
jumps)
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=zl
29w
N

>
Sehog)

‘R

Regrouping to | e e rrasil
9 ping » Ow G Use pictures or a number line.
make 10. O&. o,,_Oa%: Regroup or partition the smaller If | am at seven, how many
. cewweesese - 02| number to make 10. more do | need to make 10?
34+9= How many more do | add on
now?
Start with the
bigger number
and use the 9+5=14 P
smaller number to " .l
' make 10. L L L L A A 1 l/ \i’///l L .\\"\,. A A A L A J
0 1 2 3 4 56 6 7 8(9)10 11 1213 (14) 15 16 17 18 19 20
Column 24 + 15= After practically using the base 10 blocks and place
Add together the ones first then add the value counters, children can draw the counters to help ;
method- no tens. Use the Base 1C|) blocks first before them to solve additions. . el eifion.
regrouplng/ moving onto place value counters. E 21 _
: T © 21+42=
exchanging T 0 | ® |
e Q00 00
e 0000 (0000 21
OO (EEmEm O O ’ "
.....3

NOTE: tens and ONES not tens and
units

a2
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Column Make both numbers on a place value Children can draw a pictoral representation of the Start by partitioning the
grid. columns and place value counters to further support numbers before moving on to
method - their learning and understanding. clearly show the exchange
regrouplng/ | ‘ ® 146 below the addition.
exchanging 900® 527 se % g0 oo 20 + 5
o oas | o | o 40 + 8
e 60 + 13 =73
0000 - - ! ; ;
000 T | o0 @ L R
*e . oe®
a®?
Add up the ones and exchange 10 ones L As the children
for one 10. ? 1 5 1 536 !'nove on,
_ introduce
® | | o} 146 + 85  decimals with the
+ 527 " same number of
g ?%1 decimal places
and different.
f Money can be used here.
®

Add up the rest of the columns,
exchanging the 10 counters from ones
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

728
+54.6
127 .4 £ 2 3 59
- % 7 5 5
11 £ 3 1 1 4

1 1 1
2 3 36 1
9 0 8 0

59 77 0

+ 1 30 0

9 3 51 1

2 1 2
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Subtraction

000

Q b 4

o0 piodof

x ¥ ;8 3 i

A 7 X
.i -E. .‘ by /‘

15-3=|12

Objective and Concrete Pictorial Abstract
Strategies
Taking away Use physical objects, counters, cubes Cross out drawn objects to show what has been taken 18 - 3= 15
etc to show how objects can be taken away.
ones away.
8-2=6

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

ones.
13-4 Figgosssese

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on a number line or number track

TN NN
2 10 11 12 13

14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

-10 -10

—
'

[y
1

—_

47 57

39)
=
%)
O

%)
=N
39)
Q

This can progress all the way to counting back using two
2 digit numbers.

Put 13 in your head, count
back 4. What number are
you at? Use your fingers to
help.
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=zl
19

M 58
‘R

Make 14 on the ten frame. Take away
the four first to make 10 and then
takeaway one more so you have taken
away 5. You are left with the answer of
9.

Find the Compare amounts and objects to find Hannah has 23 sandwiches,
. the difference e Countonto | Helen has 15 sandwiches.
difference _— find the Find the difference between

Use cubes to NN N difference. the number of sandwiches.
— ?nuellllget(t))\;vrir?oor 0123 456789 WN0DR
— find the Comparison Bar Models
12 :
s Pencils dlﬁerence Lisa is 13 years old. Her sister is 22 years old.
" Find the difference in age between them.
Use basic bar 13 ?
- -t models with Draw bars to find the e
b4l 4 items to find | difference between2 %0 L___]
-~ the difference | numbers. N >
22
Part Part Link to addition- use Use a pictorial representation of objects to show the part-
- the part whole model | part whole model.
Whole Model .| tohelp explain the
/ inverse between
l& b addition and
subtraction.
If 10 is the whole and 6 is one of the Move to using numbers
parts. What is the other part? within the part-part whole
model.
10 -6 =
Make 10 14-9= 16— e
= — ;; o e .. |Howmanydowe take offto
I e : c

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

reach the next 10?

How many do we have left
to take off?
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Counting back

Counting back using dienes by making

Unstructured number line

|

27-13

number first.

2 digit -2 digit the numinuend and removing the .P‘*:'"Hq ‘ , - { 59-32 =27 Taking away 10s follow by
subrahend using dienes. Take tens first L L r ones in small jumps
progress to exchange as necessaery.

Column o Use Base 10 _ Draw the Base

: to make the |:|:|:1:|:|:|:|:|:|:|| u . @m0 0r place _ 23
method /l/ bigger O |mEE SL}Z value counters L7—1h=

without number then | EEID - alongside the .

. take the B CC-o===oay i T — —~  written — 20+ 4
regrouping/ e smaller ~SEEEEEEERTT 22 caleulation to o1
exchange number help to show -

/ / l / away. working.
o o
| | Calculations This will lead to a clear

NOTE: tens and ONES not tens and QOB E 175-64- written column subtraction.
units LN 176

i 37

412
Show how o b
you partition //|_Z-_
numbers to
subtract. Z O
Again make
the larger



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPyKt_H6h8kCFUNEFAodiFAGCA&url=http://huppiemama.com/teaching-subtraction-using-manipulatives/&bvm=bv.106923889,d.d2s&psig=AFQjCNEr_xOQu7fhwvMOMFTIen6kpdc03g&ust=1447317198959935
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Column
method with
regrouping/
Exchange

Use Base 10 to start with before moving
on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

ee00 =

Start with the ones, can | take 'away 8
from 4 easily? | need to exchange one
of my tens for ten ones.

i Calculations

©0 [0e® |ee0® | 3¢
00000
00000

Now | can subtract my 8 ones.

Now look at the tens, can | take away 8
tens easily?

- 2 7 5
3 5 1

Draw the counters onto a place value grid and show what
you have taken away by crossing the counters out as
well as clearly showing the exchanges you make.

SEkep 3

i0 1 g 1
10 yryr =
“O ryre 4

When confident, children can find their own way to record
the exchange/regrouping.

836-254=582
3y 50 ¢
_ 200 50 L
500 80 2

Children can start their
formal written method by
partitioning the number into
clear place value columns.

F28-582= 46

H -
61 l2
5 8

8
2
Lk 6
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Column
method with
regrouping/
Exchange
(cont)

| need to exchange one hundred for 10
tens.

| | . Calculations
0000 234
CEOO@ @ ;- 88

Now | can take away 8 tens and
complete my subtraction

] | o
0000 | '#
CY ) - 88
L 146
® | st
o000 | ¢
00 =5

Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.

Just writing the numbers as shown here shows that the
child understands the method and knows when to
exchange/regroup.

Moving forward the children
use a more compact
method.

This will lead to an
understanding of
subtracting any number
including decimals.

5 12 1
2 6 3 .
2 6 .

2 3 606

hn

h

To ensure both decimal
numbers are written to the
same decimal place, put in
place holders before
calculating.
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Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Doublin Use practical activities to show how to
g double a number. Draw pictures to show how to double a number. 16
# Double 4 is 8 10 6
" | |
x2 x2
/ 20 12
double 4is B D Partition a number and then
418 double each part before
recombining it back
together.
Counting in Count in multiples of a
. | ber aloud.
R e e o Afln ol fn o num
multiples W2, N WM g
N O SR T O Write sequences with
multiples of numbers.
8 5 \'rl:lf :-5 0 % % 2,4,6,8,10

5, 10, 15, 20, 25, 30

Use a number line or pictures to continue support in
counting in multiples.

Count in multiples supported by
concrete objects in equal groups.
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= 61 3
Rays
“orpie®

Repeated - - . .
e There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there? erte addmon sentences to
addition describe objects and
pictures.
2 add 2 add 2 equals 6
Use different 5 o, 5 ##y g&
i 2+2+2+2+2=10
objecltsto add M S+5+5=15
equa groups' 0 1 2 3 4 5 6 7 8 9 10 11 12 13 1415
Arrays- Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
. show multiplication sentences. to find commutative multiplication sentences and
showing multiplication sentences. 0000 4x1-8 reinforce repeated addition.
commutative ooee
multiplication 00 1x4-8 00000
oo 00000
00 00000
4Pl

Link arrays to area of rectangles.

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

5x3=15
3x5=15
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=L
Wy

CE P

Grid (Area)
Method

Show the link with arrays to first
introduce the grid method showing the
area each part is represented by
clearly.

4 rows of 10, 4 rows of 3

X

Move on to using Base 10 to progress
towards a more compact method.
4 rows of 13

X T U

| E—
| —
| —
| —|

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.

@

i Calculations
4%126
Fill each row with 126.
® @ .

Add up each column, starting:with the
ones making any exchanges needed.

Children can represent the work they have done with
place value counters in a way that they understand.

They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

LT 5 -
i

Start with multiplying by
one digit numbers and
showing the clear addition
alongside the grid.

Moving forward, multiply by
a 2 digit number showing
the different rows within the
grid method.

X 30 5
7 210 35
210 +35 =245

23X\
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Grid/Area ..® ¢ - 10 8
OO0
Method (cont) g
[C]C)
0 00 e 10 100 80
Then you have your answer.
=__ 3 30 24
(=
) [

X 1000 | 300 40 2

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16
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Column
multiplication

Children can continue to be supported
by place value counters at the stage of
multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

Bar modelling and number lines can support learners
when solving problems with multiplication alongside the
formal written methods.

Start with long

multiplication, reminding the
children about lining up their
numbers clearly in columns.

271

X6 o f3

| 6 2 a2 (4x3)
o > (ux20)

If it helps, children can write
out what they are solving
next to their answer,
especially where 2 digit
numbers are the multiplier.

32
x 24
8 (4x2)
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768

This moves on to the more
compact written method

2 3 1

1342
x 18
13420
10736
24156
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10
/ \.
e

‘ ....O‘ ....'|..'..|"... ‘...OC ‘ eeeoe ‘..... ‘
0 5 10 15 20 25 30 35

96 +3=32
0® o® @

o 1 2 3 4 5 6 7 8 9 10 11 12

Think of the bar as a whole. Spilit it into the number of
groups you are dividing by and work out how many
would be within each group.

20

20+5="?
9 X ¥=20

Division
Objective and Concrete Pictorial Abstract
Strategies
Sharing Children use pictures or shapes to share quantities. Share 9 buns between three
. . | have 10 cubes, people.
objects into £ ‘ can you share
groups : them equally in 2 9+-3=3
groups?
8+2=4
Division as Divide quantities into equal groups.
. Use cubes, counters, objects or place Use a number line to show jumps in groups. The number | 28 + 7 =4

grouping value counters to aid understanding. of jumps equals the number of groups.

Divide 28 into 7 groups.
How many are in each
group?
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Division within
arrays

Link division
to
multiplication
by creating
an array and
thinking
about the
number sentences that can be created.

5x3=15
3x5=15

Eg15+3=5
15+5=3

Draw an array and use lines to split the array into groups
to make multiplication and division sentences.

Find the inverse of
multiplication and division
sentences by creating four
linking number sentences.

7%x4=28
4x7=28
28+7=4
28+-4=7

Division with a
remainder

14 +3 =
Divide objects between groups and
see how much is left over

2 JE 2 3t 2 J
l

"

Jump forward in equal jumps on a number line then see
how many more you need to jump to find a remainder.

N

12 13

Draw dots and group them to divide an amount and
clearly show a remainder.

HOOOL

Complete written divisions
and show the remainder
using r.

29 + 8 = 3REMAINDER 5
T T

dividend divisor quotient remainder
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Long division

Children are encouraged to jot WIKA (What | Know
Already) alongside the abstract long division method.
Not all multiplicands will need ot be calculated for
efficiency.

WlkA

X =26
2X

X 713D

‘65( - 20%
AX= 2%
10X=260

For some children, division by chunking is a more
workable method. Here children work out ‘chunks’ which
are factors of the divisor. They continue to subtract
chunks until there is nothing left or they are left with a
remainder.

36
762336

~ 208 Q(20)

|5G
V30

=W

WIKR

Io%: 260
Vo0 x=2(Q0

C\D_x: QBL\ O
gox= 2030

.SX: 130
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Short division Tens Ones Students can continue to use drawn diagrams with dots | Begin with divisions that
3 5 or circles to help them divide numbers into equal groups. | divide equally with no
remainder.
°e /00, /0000
3 ® e
® e OONOO OO 2 1 8
3
Use place value counters to divide
using the bus stop method alongside Encourage them to move towards counting in multiples 4 8 7 2
to divide more efficiently.
.. Calculations
42 =3
Move onto divisions with a
remainder.
42 + 3= 8 36 r2
Start with the biggest place value, we
are sharing 40 into three groups. We 514 3 2

can put 1 ten in each group and we

have 1 ten left over. . . .
Finally move into decimal

o0 places to divide the total
accurately.
() 1 4 . 6
16 77

We exchange this ten for ten ones and
then share the ones equally among the

grouns. 1% QOO
We ook 18 OO —
how

much in M

1 group so the answer is 14.
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Fractions

Objective and
Strategies

Concrete

Pictorial

Abstract

Recognise,

find and name
a half as one of
two equal parts
of an object,
shape or
guantity

1
2

A whole apple

W

Half an apple

k3| —

Half of 10 = ?

Half of 8 = ?

lof14=2
2

Recognise,
find and name
a quarter as
one of four
equal parts of
an object,
shape or
guantity

N

e

B

Half of 20 = ?

Half of 12 = ?

lofg=2
4
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Recognise,
find, name and
write fractions
1/3, Y4, 2/4 and
¥, of a length,
shape, set of
objects or
guantity.

R
¢4/

o | P

Write simple
fractions and
recognise the
equivalence of
2/4 and 1/2.

OO

2 ;
I have é a pie You have 7 of a pie

Count up and
down in tenths;
recognise that
tenths arise
from dividing
and object into
ten equal parts
and in dividing
one digit
numbers or
guantities by
ten.

f

! ofe=06
10

because
61006

1 of T=0T7

" becoute

T=10=07
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Al y H
Ny
CEpes

Recognise,
find and write
fractions of a
discrete set of
objects; unit
and non-
unitary
fractions and
use fractions
as numbers

<&

; B gt WOk
; @t >
gt Fgh
¥% Y
This would progress to using a bar model
Z 25 =10
‘rL_:, SIal 5]
25
25-5=5

1/5 of 15 sweets = 3
Because 15+5=3

2/5 of 15 sweets = 6 because 15 +5=3
and3x2=6

Recognise and
show, using
diagrams,
equivalent
fractions with
small
denominators

%

fousr quarters

two halves

d
4

oo | wn
i
o | wa

-
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Hs
W

Add and
subtract
fractions with
the same
denominator

oo | un
i
0o | w

o |~

Compare and
order unit
fractions with
the same
denominator

coir

L
o
00 |~

Count up and
down in
hundredths;
recognise that
hundredths
arise when
dividing an
object by 100
and dividing
tenths by 10.

082 0402 004 005 006 D07 DO DB QD

housands

hundredths

t
hundreds
® Decimal Point
tenths
-~

tens
ones

1 hundeedth = 001 =
100

1 of 60=06

104}

because 60 « 100 = 0.6

1 ef TO=07
m“'. of 70 = 0.07

e8]
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®

Sehogt

CEpis”

Recognise and
write decimal

equivalents to . =09
¥, Y4 and 3/4 . i
: =0.25
1028 J=05 1
4 - + =075
3
4
Recognise and
show, using L =01
diagrams, mm 3
- = =03
families of aess! v
common 1—1 =1:=05
equivalents 8 _
! 0.6 0.60 200 - 009
ﬁaf‘ the chocolate bar = 0.1 cix tenths sixty hundredths 2 _4
i 6
] i_86
— 5 10
y 2 _1
3 12 [
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Hs
W

Add and
subtract
fractions with
the same
denominator

Sam eats 2 of a whole pizza. How much
7 ces he have left?

Lucy and Ben both eat  of a cake. How
much have they eat E iltogether?

Solve
problems
involving
increasingly
harder
fractions to
calculate
guantities and
fractions to
divide
guantities,
including non-
unit fractions
where the
solution is a
whole number

2 off18

3
£18+3=£6
fox2=£12

Attention should also be drawn to the
parallel questions 2/3 of 33 and 2/3 x 33
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Solve simple

hundredths

measure and 100em = 1m
money :

BOem = - = 0.5m
problems Ul . m m=2
involving 26cm = - = 0.25m
fractions and E §§ g i ,
decimals to & 5 0cm =g = 0 m
two decimal 30cm =~ = 0.3m
places .

) . @@
|dentify, name
and write. | oy g | Abstract
equivalent - s e e
fr_actlons of a - T
given fractions, 3_ 75
represented 4~ 100
visually, 6 60 1.z
including = 5100 100
tenths and 10 100
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Compare and
order fractions fv: | > '?}ﬁ,
whose 4 25 7y
denominators - R
are all 8 s

. 20 20
multiples of the

same number

Recognise 4
mixed numbers g% )

and improper i“ ‘ v - 312
fractions. A : because 7 + 2 = 3 with 1 half left over
Convert from <

one form to the | - 7

other and write ii 3
mathematical , ' because 2 x 3= 6 with 1 third left to add
statements >1

as a mixed
number

P | =~
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Add and
subtract
fractions with
the same
denominators
and
denominators
that are
multiples of the
same numbers

3
20
2

5

o= Blw

Children learn that before adding or subtracting
fractions, all the denominators must be the
same.Teach that to do this, we find a common

denominator and what you do to the bottom,
you do to the top’.

A | Pk

Bl

| R

|

Multiply
fractions and
mixed
numbers,
supported by
materials and
diagrams

SO0 _
eeD

& lots nf rd

LT N

4% altogether

4

Change 1o a mixed number:

&

-43

2
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Recognise,
and use
thousandths
and relate
them to tenths,
hundredths
and decimal
equivalents.

&7.153

How marry thousandths does this number

waved How many more thousandths de you
need to add to make 67,167

Recognise %
symbol and
understand the
meaning; write
% as a
fraction,
decimal and
percentage.

SALE

§48

bebebdedebebeded
LTI TS
LIS L]

4- -
E-#ﬂ%-ﬂ.#

2 -32%:=032
Ty

IZ - 78% =075

100

2:2 -8%=008

25 100

Add and
subtract
fractions with
different
denominators
and mixed
numbers using
equivalent
fractions

o | o

R | =

ok




E 6‘5
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Compare and

order fractions | [ | Which iy groater?

including ] j> ' : 2,6

fractions >1 > —1 - B 18
' | M 11

Order the following:

A4

a 13
12'3"&
5 a8 10
TRaTRET]
Use common
factors to | =3 +6
simplify 3 - | | L "W o
fractions: use % B8, s gy S
common - = 2 - 3; ,,”.. ;
multiples to 1 6 ) 2% my
express f : 4
fractions in the 12 - Lidfif]

same
denomination
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Multiply simple
pairs of proper
fractions,
writing the
answer in the
simplest form.,

%:lt i— :%

:

— oy
R
al il

E rrvsltipdyy the
Tt

Recall and use
equivalences
between
simple
fractions,
decimals and
percentages
including in
different
contexts

Which would you prefer 75% o %

W

of a pie?

Jokn scored g in hiz spelling test and
Hanrah scored 4075, Who scored more®
Jehn = o o= 50%

HannaR®: 40%

One paving slab i5 0.3m long ard enother
is  of a metre, Which i longer?
= 0.25m

1

4

0.3m is Wrger than 0.25m
4
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Divide proper
fractions by
whole numbers

oo

1 1 _ 1
=X =
. 3 f

Associate ) o

fractions with 025 i 025 3 slices of pie out of' 8 ,

division and /- 4l 2

calculate | 3'out of & i the same as 3 ‘divided by 8

decimal ..

fractions 028 3+8=0-375

equivalents 3
S05=0375
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