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Addition
Objective and Concrete Pictorial Abstract Mental
Strategies
- Progression taken from
?@?gg‘s‘&gf 0 3 %% % 3 + 2 — 5 Add?ﬂve Facts Guidance.
make a In order:
whole: part- o %
1
whole model O0=8+1 PG and 1+
Use objects to r 9
?\g\cr‘nm‘r)s G .|.|. G Doubles of nurbers to
1-oge1-her as a o = Use the PGH"POﬁ' S (e'g H+ 4
e whole diagram as
%E?P orina shown orga bar Adding 2

Use pictures to add
Two numbers
together as a
group or in a bar.

representation to
move into the
abstract.

(eg.‘-l+2 and2 +¥)

Number bonds to 10
(eg8+2 and2+8)

Alongside:
Partitioning 2. 3.4, 5,6
and 10
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Progression in Calculations *{(EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Starting at Adding 10 fo cij nurmber
— (eg 5+10 and10 +5)

the bigger g, 5+12=17
number and A Adding 0 to a number

counting on.

@!.J ‘| L 1P ]

Start with the larger number and
then count on the smaller number 1
by1 to find the answer.

Ten frame activities to help become
fluent.

Moving on to spotting and applying
known mental recall facts to sc?{‘ve
calculations.

M0 7 12 13 14 15 16 17 18 18 2D

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

Encourage and discuss the use of
tal recall facts, t i\

Place the larger number in
our head and count on the
smaller number to find your

answer.

Moving on to spotting and
applying known mental
recall facts to solve
calculations.

Eg:

2+5=7
2+5=1

OR
5=2+3

12+3=15
15+2=1

(eg3+0 and 0 + 3)

Near doubles (eg. 3 +4
and4 +3)

The ones without a
’r‘am\lyl 5+33+56+
3,3+6

Alongside:
Partitioning 7.8 and ©
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Progression in Calculations *{(EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Regrouping
_ Doubles of numbers to
to make 10. g T+4=1 10(eg 7+D
a’r ar;rrv:\\l’;trwn’g;er = If' 1 am at seven, how man Near doubles
ar? partition more do | need to make 10 (eg S+6and 6 +5)
the smaller
Partition the 4 into 3 and 1 Bridgin
nurmber o 3 (eg% yandu+®
7+3=10
Use pictures or a number line.  |10+1="1 Compensating

Spotting and applying known
mental recall Fac’rz\’ro 10, to solve
calculations.

Rename or partition the smaller
number to make 10.

(eg 9+4=10+4-D
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Objective and Concrete Pictorial Abstract Mental
Strategies
—- Find bonds to 10; rearrange To become mentall
Add“ng dTh:_ee T+2+3=12 calculation If necessary. J 4+ 7+6 = [0+7] | uent children should
single digits - - look for patterns and
Put 7 and 3 together to make 10. S © = 7 use partitioning and
Add on 2 R | - known additive facts to
(Make 10 with 2 of the digits Gif 10 5 make calculation
possible) then add on the third I Combine the two numbers | simpler.

digit

a1 B

Exploring other methods involving
regrouping eg:

9+3+2="1
Put 3 and 2 fogether to make S.
Group with 9 using previous

strategy.
® o
:. (Y N
e -oo ©
o0 00 cL e
®oe [

Renam\ng one number to make

7+4+9 20

7T+ L +9
‘!+§D\+°\
g

+ +”‘?
v
10 + 10 :=20

Find bonds 1o 10 within
calculations.

eg. partition 4 into 3 and 1,
then apply 7+ 3 and 1+ 9
which becormes 10 + 10 = 20.

that make 10 and then add on
the third number.

Find bonds 0 10 within
calculations.

Look for patterns and use
partitioning and known
additive facts to make
calculation simpler.
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Progression in Calculations P (eor Acavemy TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
_ Mentally partition into
Pc‘x_{:‘momng 2‘4 + 13 - 37 20 + 4 tens anz ‘L)m\’rs then add
with no 10 +3 and recornbine/regroup.

regrouping/ R
re?\am‘\)ngg l x n ala
29

EEE 20| 0 +7 = 3]
\ l TR
i

Jotting alongside use of
apparatus.
Numicon...

24 +13 =37

Other resources can be used such
as Base Ten.
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Progression in Calculations & (EB0R AcADEMY TRUST

Objective and Concrete Pictorial Abstract Mental
Strategies
Pgmﬂang
\F/’VC‘X.{;\ﬂomng = Mentally partition into
— = fens and units then add

recombining/ 28 + 39 = 67 = and recormbine/regroup,
regroupmg including ‘exchanging

Other resources can be used such
as Base Ten.

28 + 39
50 + 17

S0 + 177 = 6/

Jotting alongside use of
apparatus

This could also be shown using a

similar structure to the
part/part whole model above.

units for tens.
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Progression in Calculations “;QBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Column - After practically using the base | It Is important that children | Mentally partition into
thod - no 2"‘ + 15 - 10 blocks and place vaglue understand the expanded hundreds, tens and
me n counters, children can draw the | method of column addition | units then add and
regrouping.  |Add together the ones first then counters/dienes 1o help them to | before they move onto the recombine/regroup.

add the tens.
Use the Base 10 blocks first before
moving onto place value counters.

T 4]
OO (pEse
OOrrTm

0000

O
0]

solve additions if requ\red.

formal written method. This
also applies to the method
below.

Calculations

521+42=

21
e
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Progression in Calculations ‘“:‘\EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Column Make both numbers on a place value | Children can draw a pictorial Start by partitioning the Mentally partition into
method - grd. representation of the columns | numbers before moving on to | hundreds, tens and
€ and place value counters to clearly show the exchange units then add and
regrouping ©| © | ® | 145 further support their learning | below the addition. recombine/regroup.
5 loooe leaee L 4507 and understanding, including ‘exchanging
%% lge 536 um’rg fog ’rc:.jns or tens
for hundreds.
%%@ o0  |ggge oo 3¢ "' 3 + 85 ¢
o0 -
Add up the units and exchange 10 ones :: » : o : : g H
for one 10. 4 o® . & o4 B
©o| © ® | 14 7 . | 1 5 : : {1] E .
e 1 . 3 0 0
@@E}@@.“éﬂ o 9 3 5 1 1
gg°[>e |
] As the children move on,

Add up the rest of the columns,
exchanging the 10 counters from one
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 o support
learning.

introduce decimals with the
same number of decimal
places and
different. Money

can be used here. 728

+54.6
127 .4
11

i

i |

J P Y
.
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Subtraction
Objective and Concrete Pictorial Abstract Mental
Strategies
Use physical objects, counters, cubes etc | Cross out drawn objects 1o show _ Progression taken from
Tang GWGY to stfow how oéjec’rs can be taken what has been ’raké‘n away. 6 - 2 - q Add%\-\ve Facts Guidance.
away.
XA . In order:
. LA P 18 -3=12 Adding 1
/\ [ 9
i . 9 "/)"fl

4

(eg 7+1 and\+7)
Both additions eqpa\ 8.

Children should apply
what ’rhey know by
using the inverse
calculation.

eg.8-1=7and
8-7=1

Doubles of numbers to
SgH+H

Add\ng 2
(eg4+2 and?2 +4¥)

Nurber bonds 10 10
(eg 8+2 and 2 + 8)

Alongside:
Partitioning 2. 3.4, 5,6
and 10




10 Qﬁhﬁg 0%0 a
2%% 20>
v
Progression in Calculations " (EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Coummg Use counters and move them away | Count back on a number line or | Put 13 in your head, count

back

from the group os you take them
away counting backwards as you

go.

number track

P A <. .

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

1 -1 -1

34 35 36 37 47

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

57

back 4. What number are you
at? Use your fingers fo help.
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Progression in Calculations “j}\EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Compare amounts and objects to find Hannah has 23 sandwiches,
Find the the difference. 2 " Helen has 15 sandwiches. Find
difference —— the difference between the

Use cubes 1o
build towers
or make bars
i to find the
difference

Use basic
bar models
with items
to find the
difference

3 Erdn sri

Count on to find the difference

Comparison Bar Models

Liscr is 1.3 yeors old. Her sister is 22 years old.

Find the difference in age befween them
13 r

22

Draw bars 1o find

the difference between 2 numbers.

number of sandwiches.
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Objective and Concrete Pictorial Abstract Mental
Strategies
Part Part Use a pictorial representation of
objects to show the part part whole
Whole L\nk*’;\o adc::r\or\: ‘ m“c‘> del. partp E
model use the part whole
model to help 10
explain the inverse — & &
between addition A R
and subtraction.

I£10 Is the whole and 6 is one of the
parts. What is the other part?

10-6=

—

Move to using numbers within

the part whole model.
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Objective and Concrete Pictorial Abstract Mental
Strategies
M-9=
MQKe 10 ° 13 — 7 = l_‘ . 16 - 8 s

m m

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

3] [4)

i H i
i - 3 £l (- n [ RAT " wFi

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.

"~ | How many do we take off 1o

reach the next 10?

How many do we have left to
take off?
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Progression in Calculations *{(EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
CO‘Umn Taea Omal CIIIIITITT | [ ] Caloulations
- Use Base 10 : g P | Nt P
method - no /// Loe Do esssssnusll 1) X 4 _5215 h7—-14
regrouping the bigger S — = q40+ 7
| | ] L H number — : e )
' ) » then take 20+ 3
1 ‘ e
number
away © | @ | © | e | This Will lead to a clear written
©] QOB 7s-64= | column subtraction.
2 e%ju ol
Show how you - 1622 |1 g
partition T_m 3 ' _2) /7 L
numbers to | Draw the Base 10 or place value -

subtract. Again

make the

larger number

first.

counters alongside the written
calculation to help to show working,

s
SN
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Progression in Calculations ":‘KEBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies

Use Base 10 to start with before T .
Column moving on to place value counters. [Fr— 836-254 uj 82 '
method - Start with one exchange before moving : & 13 6 '
regroupmg onto subtractions with 2 exchanges. 1999 <) i

Make the larger number with the place s - ‘

value counters )

| @ | [0 %L'.i!tula’.m-u. 3 5 1 F21B-587= ke
@0 [000 [e00® 234 % 13 8

i. 88

Start with the ones, can | take away 8

from 4 easily? | need to exchange one
of my tens for ten ones.
@ | @ | . : Calculations
e |60 |900® i 2
0000 -
290000 |

Now | can subtract my ones.

@ ‘ © | e Elilfm-!m
e le® |eee® @ **

(T 2

Now look at the tens, can | take away
8 tens easily? | need to exchange one
hundred for ten tens.

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

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

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

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.

Hh 7 4
T;E

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

Moving forward the children use
a more compact method.

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

5 12 |

- o

s,
—

&
6
6

Lh

-
Tk | 2 'f.':.-"\.

L
Ly
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Now | can take away eight tens and
complete my subtraction

e o | ®

@ ‘oooo g
0 |oe® - 88
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Progr_essmn in Calculations " (EBOR ACADEMY TRUST
Multiplication
Objective and Concrete Pictorial Abstract Mental
Strategies
Make, find Use different objects to make. find and | Representing and finding equal Link pictorial representations to | Count in equal groups
' See equal groups. groups using pictorial methods. abstract examples using names | according 1o year group

and see eg, take 4 plates and place an equal and nurmbers without expectations.

equal groups

group on each.

r

Which
activity has groups of 3? Or groups
of ¥?

mentioning of operational

symbol () eg,

Draw circles to group.

*000¢
0000
o000

3 fives

*e000e
(222224
(222222

b threes

%00
%00
o090
000

8 twos
*o00 ¢
*o00e

*e00
+o00¢

5 fours
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Progression in Calculations © J(EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Doubhng Use practical activities to show how to | Draw pictures to show how to Partition a number and then Multiplying numbers by 2.
double a number. double a number. double each part before Using addition of single
recombining it back together. digit, two-digit and
Double 4 is 8 three-digit numbers
16 depending on year group
expectations.
mpEE gpE® / \
] n 10 6
I u2 2
double 4is 8 20 12

4x%2=8
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Progression in Calculations * ((EBOR ACADEMY TRUST
A
Objective and Concrete Pictorial Abstract Mental
Strategies

Coun’r\ng in _ Count in multiples of a number | Phase 1:

e e U VIR M N, oW 1, aloud. Skip counting in numbers
multiples ! N S \ relating to the year group

Write sequences with multiples | expectations.
A S of numbers. This should be forwards

Count in multiples supported by
concrete objects in equal groups.

EEFEEE

eg. solving 6 x 4 by drawing / making
6 groups of 4 and skip counting to find
the total

ohe two three 4s four 4s

4

A
45

i

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

2,4.6,810

510,15, 20,25, 30

and backwards.
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Progr_essmn in Calculations " (EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
e s s s s s 2 s on e | VVIE addition sentences to Relate repeated addition
Repem-ed . | describe objects and pictures. o multiplicative facts.
addition - - Phase 2:
e Derlving answers using
A L ’ , ’ ’ ’ reasoning strategies
P EETETE LTI I based on known facts.
i Sl Bl eg solving 6 x4 b
Children can record this as a bar thinking that S x 4 =20
Use different | | model: Children can then record this and adding one more
objects o add onto an empty number line: group of 4.
equal groups.

5+5+5+5+5+5+5+5=40

0 5 11 20 25 30 35 40
The dotted line shows the unknown

uantity. Children could then replace —_
the qulyst\on mark with the 8 X 5 - L‘O

numbeyr HO.

2+2+2=3x2

3+3+3+3+3+3=18

6 x 3 = 18

|

Factor Factor Product

Read :6 times 3 equals 18
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Progression in Calculations J}LEBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategles
Armys— Create arrays using concrete Draw arrays In different rotations | Use an array to write Phase 3:
apparatus to show multiplication to find commutative multiplication | multiplication sentences and Instant recall - efficient
ShOng sentences. sentences. reinforce repeated addition. production of the answers
commutative - knowing the 6 x 4 =24,
Children should be able to
mU‘T‘P“CGﬂO“ 00000 explain this i asked.
00000
00000
S+5+5=15

3+3+3+3+3=15

5x3=15

‘. 3)(5:15

Link arrays fo area of rectangles.

b

«% 3 Takumi

~  sxe=[]
8X6< : e
__Jxe=[__| 8xs64

Altogether _

=t
|
X
o
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Progression in Calculations J}@OR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Grid Method |Show the link with arrays to first Children can represent the work Start with multiplying by one | Children to use knowledge
introduce the grid method. they have done with place value digit numbers and showing the | of multiplication facts to

" 10
2090900000

3
a0
| 9000000000 008
& L 4 @
SHE

4 rows of 10
4 rows of 3
Move on to using Base 10 to move
towards a more compact method.

® T u

| E—
[ ) [
e nae
(e

Y4 rows
of13

Move on 1o place value counters to
show how we are finding groups of a
numberWe are multiplying by 4 so we
need 4 rows.

@ @ @

P ax126

Al each row with 126.

counters in a way that ‘rhey
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.

clear addition alongside the grid.

x 30 5
7 210 35

210 + 35 = 245

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

10 8
10 100
3 30 24

] :mwi 300 | 40 | ]

10 Ejocm'm 4u0| 20

8 | 8000 |Jﬂﬂﬂ | 320 | 16

increase number sizes e,
x 10,100, x 1000 and + 10, +
100, +1000.

eg ifl know 6 x4 =24,
then | also know 60 x 4 =
240, or 6 x 400 = 2H00.




23 va0707

a
f-\ 177 .
U € EBOR ACADEMY TRUST
® ® @ '\

Caltulasions

@mﬁémm

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

@ @

(0]0]
190]
[@20]

D@@'@ @

ﬁ:@ﬁg e

e

Then Yyou have your answer.
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Progression in Calculations " JLEBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategles
Column Children can continue 1o be supported | Bar modelling and number lines can | Start with long multiplication. | Applying knowledge of
(t))z place value counters at the stage | support learners when solving reminding the children about multiplication tables and
multiplication | of muttiplication problems with multiplication lining up Their nurmbers clearly [ using instant recall for

It \s \mportant af this stage that they

always multiply the ones first and
note down their answer followed b
the tens which ’rhey note below.

alongside the formal written
methods.

in columns. Use as an
opportunity to reinforce
understanding of place value.

If it helps, children can write out
what they are solving next to
thelr answer.

32
¥ 24
8 (dx2)
120 (4% 30)
40 (20x2)
600 (20 x 30)
768 7 4
¥ & 3
1 2
2 1 (1]
2 4 Q

This moves to the more compact
method.

efﬂdency.
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Progression in Calculations e
Objective and Concrete Pictorial Abstract Mental
Strategles

1342
x 18
13420
10736

24156
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Progression in Calculations
Objective and Concrete Pictorial Abstract Mental
Strategies
Shcmng The counters are shared (individually Children use pictures or shapes to | Share 9 buns between three Applying Inverse of year
. moved, one by one) equally into two share quantities. people. group multiplication facts.
objects groups In this exarmple.
equally 9@5%, E§§§§ 9+3=3

}gfji%} ® 8

$$ &3

8+2=4
Sharing

SeaS

coos (M M D

| have 10 % o
cubes, can i

ou share e
hem equally =
in 2 groups? RS

P
SR (g8 G heockin
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Objective and Concrete Pictorial Abstract Mental
Strategies

Divide quantities into equal groups one | Use a number line to show jumps . _ Using understanding of
Division as group ér{\ot \nd\V\dually)(}rr a%\me‘_) In groups. The number of Ju‘énpsp 28 - 7 - q repeg‘red sub’rmct\orga to
grouping Use cubes, counters, objects or place | equals the nurmber of groups. find how many groups of

value counters to aid understanding

ey

I |l I | | |
| SRS BRORE RSN SERER ([ FORED FESEE BOOOE|

96 + 3 = 32
ce ce Je
‘e “o Ze
o® o® o

Ten divided into two equal groups

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

20 +5=7
Sxy?"=20

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

This can then be recorded on an
empty number line:

28-7-7-7-7=0

4 groups of 7 are in 28,

a number are in the
whole.
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Progression in Calculations QCEBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies

How many S's in 40?

Children can use Cuisenalre or Numicon
to work this out using grouping

Children can then take the Cuisenaire
from the rod track and rearrange it
into an array.

Children should be taught to
represent this as a bar model:
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Progression in Calculations G“rj\EBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Division . . Find the inverse of multiplication
= k= d disi i b
within bl A AN
GWOYS sentences.

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

15+3=5
5x3=1
19+5=3
3x95=15

Draw an array and use lines to
Split the array Info groups to make
multiplication and division
sentences.

7Tx4=28
Yx7=28
28 +7=4
28 +4=7
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Objective and Concrete Pictorial Abstract Mental
Strategies
Division with Jurmp forward in equal jumps on a | Complete written divisions and

a remainder

H+3=

Divide objects between groups and
see how much is left over.

&% &5 8
& 28 28

=
8

number line then see how man
more Yyou need to jump to find a
remainder.

6% 13

Draw dots and group them to divide

an amount and c\early show a
remainder.

HOOOL

show the remainder using r.

dividersd  dbvisor gucthent

Challenge children to convert
remainders into fractions eg.
29+4=Th

Remainder becomes numerator
and group amount becomes
denominator.

These can then be converted into

decimals eg,

29+4=T%
% =025

29+4=725

refruinder
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Progression in Calculations Uj}kEBOR ACADEMY TRUST
Objective and Concrete Pictorial Abstract Mental
Strategies
Short _ Students can continue o use Begin with divisions that divide
Teng Units drawn diagrams with dots or equally with no remainder.
division i 4 circles to help them divide numbers
into equal groups. 2 1 8
e e e e s 3
3 OO0 0@
@0 eoe il el bt 4‘8 7 2
20 '\080/'¢60
Use place value counters to divide using Move onto divisions with a
counting in multiples to divide more
efficiently.
G}@@{B .‘.‘ Lasulalony \/ 8 6 r 2
4243 3
| 5 ‘ 4 3 2

Finally move into decimal places
1o divide the total accurately.

42 + 3=

Start with the biggest place value, we

are sharing 40 into three groups. We 1 1% - 5'_

can put 1 ten in each group and we

have 1 ten left over. 3 5/511 .0
® e®

060
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Objective and Concrete Pictorial Abstract Mental

Strategies

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

110

We look how much is In 1 group so the
answer Is 4.




