Mental Calculations: Addition .and Subtroction

Mental .maths strategies are accepted wawys of working .maths out in youwr head that help ws take shortcuts .and
get to the correct answer in .an efficient way. Mental maths strategies .are the foundations for .most of the .areas
of mathematics that use numbers. Without efficient mental strategies, children can often struggle to quickly .and
fluerntly calculate. Mental strategies are also the foundation of ary written .or formal method in .mathematics.
Referring to it .as mental maths does not mean you cannot write anything down at all, but ary mwritten w.ork
would be quick jottings to help remember through multi-step problems.

At Air Balloon, we follow the CPA .approach- concrete materials; followed by pictorials and .models; then
abstroct. One or imore of these stages will be shown concurrently in a lesson. The examples shown start from
KSI and .move on to KS2. Howewner, teachers are encouraged to refer bock to previous Key Stages’ .calculation
strands to consolidate and reinforce fluency mwhen calculating .addition and subtraction problems. Base 10,
nrumber lines, place value counters and |0 frames are key resources which are used to reinforce calculations.
Missing .number problems should be included in lessons reqularly, to .check understanding.
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Fluent Mental Calculations: Addition .and Subtraction

Strand

Key Stage

Concrete

Pictoral

Abstroct

O b ioctives Modelling .and handling real .objects Modelling .and draw.ing w.ith other objects | Abstract
j and pictures algorithms .and
notations (such
«as the + -
symbols)
Counting . 1. 1. 27+60="?
Formw.ards .and KS , ) Add thatens: by counting on in
" 1. Counting on or back in FRel 8 = 2 E ! :
B.ackw.ards : g _ . . tens from 27
I give 20 cookies to my friends.
tens from any number
Counting forw.ards H
and bockw.aords is =
first encountered in
KS’; *bzg*u s J at How many cookies are left? "
one ond counting 19 +20 =39
O in ones.
Pupils’ sense of 2. 2.
by beginning .at T 45 50 55 by counting back in
different numbers back in fives from 1 | | | | | steps of 5 from 35
and counting H l I I T I I
any multiple of 5
formaords and y P f 4 5 4 10 5 45 50 55
backw.ards in steps,
not only of ones,
but als.o 0f wos, L KS 2 : Method 2 Add the hundrzccﬁ;. T ) 1' 570 + 300 =?
fives, tens, . . by ' y counting on in
hundrods. tonths 1. Counting on or back in | | . . hundreds from 570
and. handradih, hundreds from any A ,‘ =Z i
number - -
5y )
213 + 400 = 613 ’ )
There are 613 pupils in Lakeside Primary School. "
UKSZ. 1. 3.2+0.6=?
1. Counting on or back in 1.34 \/ 01 01 01 001 001 001 001 by counting on in
‘ 05+0.2= 05-0.2= ol I tenths.
tenths and/or &) B 5 P 1.7+0.55="?
hundredths — this POLDE = ' by counting on in
. . tenths and
includes in the context &l 7 e
134-021= hundredths.

of measure and
money problems.




Partitioning

This strand of
mental .addition .and
subtroction extends
from the ‘Make 10
and Then’ from
Nuwmber Sense
Maths. Lt is
important to
establish that when
adding or
subtrocting a |-
digit number,
mental methods .can
be used as opposed
Lo muritten column
method. Partitioning
strategies teach
children how to
break up larger
nwmbers into
smaller ones. Lt is
important that
children are aw.are
that numbers can
be partitioned .along
the place value
hboundaries
(canonically). This
can be extended
further in KS2
through other
methods .of
partition for
efficient .addition
and subtraction
(non-canonically).

2.17+6=23

KS, Add 24 and 7. W =
T by 17 + 3 = 20
1. Calculations with 2- Step1  Add the ones. e 3o A 20+3=23
diai d 1-diai 4 ones + 7 ones = 11 ones Step2  Add the tens.
Igit an -aigit Regroup the ones. lten+ 2tens =3 tens
whole numbers which 11 ones = 1 ten and 1 one 33 -7 =26
involve crossing place  — .
value boundaries. . ) .
-~ 54+ 8
12K 24+7=31 \\@é
So,
54+8=54+6+2
LKSZ. Al B and 236 1. 456 + 8=464
° an : e
i by 456 + 4 = 460
. . 8 +,7236\ =4 +240
1. Calculations with 3- Method 1 ” 460 + 4 = 464
digit and 4-digit ek @ @ ~
whole numbers with
1-digit numbers which ' : e 8 + 236 = 244
involves crossing § § .
place value i g
boundaries.
UKS2: 1. 1.4+1.7=?
: ’ 1.4 and 0.8 by1.4+0.6+1.1

1. Calculations with
decimal numbers
which involve crossing
place value
boundaries

. 0 | AT
What is the total cost of the } p . and § o l?
LIE .

£1.30 + £0.80 =

01, 01 01

01 01 01 01 01
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01 01 01

. /

& W W W

- W W W

and 0.8 + 0.35=?
by 0.8 +0.2+0.15




Compensating

Compensation
irw.olves adding
more than you need
and then
subtracting the
extra.

This strategy s
wseful for adding
rumbers that .are
close to .o multiple
of 10, such as
rwumbers that end in
| or 2, or 8 or 9.
The ruumber to be
added is rounded
to a multiple of 10
plus or minus a
small number.

For example,
adding 9 is carried
out by adding 10,
then subtracting |.
A similar strotegy
works for odding
decimals that .are
close to whole
numbers.

KSI

See Mental Calculations:
Number bonds within 20
for guidance.

See Mental Calculations: Number bonds within 20 for
guidance.

See Mental Calculations: Number bonds
within 20 for guidance.

LKS 2

1.

Compensating and
adjusting to 10

Use base 10 and 10 frames to add or take away
ones to ‘adjust’ the number to 10 or a multiple
of 10. ‘Compensate’ by adding or taking away
ones.

1. 34+9=?
by34+10-1

or34-11="?
by34-10-1=7

. 2. 138+69="?
2. Compensating and by 138 + 70— 1
adjusting multiples of -
10 7 or299-48="7?
_ by 300-48 - 1
UKS?2 Children to use white boards to draw 1.2%+1%
1. Compensating and thEII‘ own base 10 When (deUStlng by 2%+ 2%
adjusting multiples of 37 I numbers to 100/ a multiple of 100 (see | or5.7+3.9=2
10 0r 100 above). by 5.7 +4.0-0.1

2.

Compensating and
adjusting multiples
with decimals
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Calculating .near
doubles

When children have
an outomatic recall
of basic double
facts (see ‘Mental
Calculatiors:
Nuwmber b.onds
within 20°), they
can use this
information when
adding tw.o
rwumbers that .are
very close to each
other.

KSI:

See Mental Calculations: Number bonds within 20 for

See Mental Calculations: Number bonds

See Mental

guidance. within 20 for guidance. Calculations:
See Mental Calculations: qu/:"bezr :OHdS
Number bonds within 20 Wlfdm for
for guidance. guiaance.
LKS2: 20 + 30 = double 20 + 10 5+6 = 1. gg+ 70? iz:ouble
and a
1. Near doubles to 5+5=10+1 10 or double 70
multiples of 10 10 10 and subtract 10
5 or75+76is
0... double 76 and
50+60=110 subtract
10 10 10 1 or double 75
and add 1.
UKSZ 1. 18 +16is double

1. Near doubles to
numbers under 20

2. Decimal near doubles
to whole numbers

1.
QOO0
OOO0O

1 5
00000

If 15+ 15 =30

Then

15 + 1 7 =

QOO0
OOOOO

0OO00
e'e

3 2

Because 17 is 2 more then 15!

X X X X

BeL43426.3
6.3+\=6.9

18 and subtract
2 or double 16
and add 2

2. 25+2.6is
double 2.5 add
0.1 or double
2.6 subtract 0.1




