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Mission Statement:

At Glebe School we believe in an ethos that values the whole child. We strive to enable all
children to achieve their full potential academically, socially and emotionally.

Introduction:

At Glebe Primary School, children are introduced to the process of calculation through
practical, oral, and mental activities. As children begin to understand the underlying ideas, they
develop ways of recording to support their thinking. Over time, children learn how to use models
and images (such as empty number lines) to support the mental and informal written calculations.
As children’s mental methods are strengthened and refined, so too are their informal written
methods. These methods become more efficient and succinct and lead to efficient written
methods that can be used more generally.

The range of methods taught are designed to enable children to:
e Become confident, independent and efficient in their calculations;
e Choose the appropriate operation and methods (from a variety of mental and written
methods) rather than rely on formal written methods for all calculations;
e To solve a particular calculation;
e Develop strategies for checking accuracy i.e using the inverse to check their answers.

At whatever stage in their learning, and whatever method is being used, it must still be
underpinned by a secure and appropriate knowledge of number facts, along with the mental skills
that are needed to carry out the process and judge if was successful.

The overall aim is that when children leave primary school they:

e Have a secure knowledge of number facts and a good understanding of the four
operations;

e Are able to use this knowledge and understanding to carry out calculations mentally and
apply general strategies to special cases involving bigger numbers;

e Make use of diagrams and informal notes to help record steps and multi-step answers;
when using mental methods, that generate more information than can be kept in their
heads.

e Have an efficient, reliable, compact written method, for each operation, that children
can apply with confidence when undertaking calculations that they cannot carry out
mentally.

To add successfully, children need to be able to:
e Know the vocabulary which indicates addition: sum, total, greater, more etc.
e Recall addition pairs to 10 & 100 (suchas2 +8=10 & 20+ 80=100);
e To add mentally a series of numbers (such as 5 + 8 + 4);
e Add multiples of 10 (such as 60 +70) or of 100 (600+ 700) using related addition facts (6 + 7)
and their knowledge of place value;
e Partition two-digit & three-digit numbers, into multiples of 1, 10 and 100 in different ways.




To subtract successfully, children must be able to:

Know the vocabulary which indicates subtraction: less, fewer, difference etc.

Recall all addition and subtraction facts to 20 (such as 12 + 8 = 20);

Subtract multiples of 10 (such as 160 -70) using related subtraction facts (16 - 7) and their
knowledge of place value;

Partition two-digit and three-digit numbers into 1s, 10s and 100s, in a number of different
ways (such as partition 74 into 70+ 4 or 60 + 14)

To multiply successfully, children need to:

Recall all multiplication facts to 12 x 12;

Know the vocabulary which indicates multiplication: multiple, multiply, lots of, double, triple
etc;

Partition numbers into multiples of 1s, 10s and 100s;

Work out products (such as 70 x 5, 70 x 50, 700 x 5) using the related fact (7 x 5) and their
knowledge of place value;

Add two or more single digits mentally;

Recognise that multiplication is repeated addition;

Add multiples of 10 or of 100 using related addition facts and their knowledge of place value;
Add combination of decimal or larger whole numbers using formal written methods (the
column method).

To divide successfully, children need to be able to:

Understand the vocabulary which indicates division: share, groups, quotient, half, quarter
etc;

Understand the vocabulary of division (such as 18 +3 =6 18 is the dividend, the 3 is the
divisor & the 6 is quotient;

Partition two-digit and three-digit numbers into multiples of 1s, 10s and 100s.

Recall multiplication and division facts 12 x 12;

Recognise multiples of one-digit numbers and divide multiples of 10 or 100 by a single
numbers using their knowledge of division facts;

Know how to find a remainder, working mentally for example to find the remainder when 48
is divided by 5.

Understand that multiplication and division are inverse operations;

Understand division as repeated subtraction.
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CALCULATION PROGRESSION CHART Appendix 1

Addition Subtraction Multiplication Division
Year e Using concrete objects e Using concrete objects and e Using concrete objects to e Using concrete objects to
1 and other models and other models and images to understand multiplication understand division as
images to understand understand subtraction. as “lots of” and as arrays sharing and grouping.
addition. (with teacher support).
Year | ® Using concrete objects and Using concrete objects and e Using concrete objects and e Using concrete objects and
y) models and images including other models and images other models and images other models and images

number lines for U+1s,
TU+10s, U+U, TU+U (see
mental calculation for further
exemplification).

Using Base 10 apparatus for TU
+ TU (beginning to set out in
columns and recorded as
expanded column addition).

including number lines for U-
U, TU-U, TU - 10s (see
mental calculation in the
policy for further
exemplification)

including arrays and number
lines to multiply U x U and
understand its relation to
scaling including doubling.

including arrays and number
lines to embed
understanding of division as
“grouping” and “sharing” and
relate halving to dividing by
2.

Children continue to learn using concrete resources and models and images in Lower and Upper KS2 to help develop conceptual understanding

Year | © Consolidation of mental e Consolidation of mental e Using concrete objects and e Consolidation of mental
3 methods (see mental methods (see mental other models and images methods including using
calculation in the policy for calculation in the policy for including arrays and number knowledge of number facts to
further exemplification). further exemplification). lines to multiply and its relation derive related facts of TU + U:
to scaling. For example, using3x2 =6 for
e Expanded column addition for e Expanded column subtraction 30x2=60 and6+3=2,and
TU +TU, HTU + TU and HTU + with decomposition for HTU — e Consolidation of mental 60+ 3=20.
HTU where necessary. TU and HTU — HTU where methods including using e Use number lines to calculate
necessary. knowledge of number facts to TU = U where appropriate
derive related facts of TUx U : If (including remainders) by
2 x3=6then2x30=60. chunking on in groups of U.
Year | ® Consolidation of mental e Consolidation of mental e Consolidation of mental e Consolidation of mental
4 methods (see mental methods (see mental methods (see mental methods (see mental
calculation in the policy for calculation in the policy for calculation in the policy for calculation in the policy for
further exemplification). further exemplification). further exemplification). further exemplification)
e Use number lines to calculate
e Formal- Compact column e Expanded column subtraction e  Grid multiplication (using TU=U or HTU +U using chunks
addition up to 4 digits. with decomposition up to 4 arrays as starting point) for of 10 (chunking on using
digits. HTU x U and TU x U. repeated addition).
e Formal- Short multiplication
for multiplying numbers up
to 4 digits with U.
Year | ® Consolidation of mental e Consolidation of mental e Consolidation of mental e Consolidation of mental
5 methods (see mental methods (see mental methods (see mental methods (see mental
calculation in the policy for calculation in the policy for calculation in the policy for calculation in the policy for
further exemplification). further exemplification). further exemplification). further exemplification).
e Consolidate using number
e Formal- Compact column ¢ Formal- Compact column e Consolidate grid method. lines to chunk groups on a
addition including: subtraction with number line for TU+U & now
e Numbers up to 5 digits decomposition for subtracting e Consolidate formal short for HTU:TU- chunking as
e Same number of whole numbers and numbers multiplication. repeated subtraction.
decimal places with the same decimal places.
e Different number of Formal - Short division for TU = U
decimal places. (Bus stop method)
e Calculations with no
“carrying” (e.g. 96 + 3)
e (Calculations with “carrying”
(e.g. 72 +3)
e C(Calculations with “carrying”
and remainders (e.g. 5309 + 8)
e Remainders as fractions.
Year | © Consolidation of mental Consolidation of mental methods ¢ Consolidation of mental e Consolidation of mental
6 methods (see mental (see mental calculation in the policy methods (see mental methods (see mental

calculation in the policy for
further exemplification).

Formal- Compact column
addition to add several
numbers of increasing

complexity including numbers
with different number of
decimal places.

for further exemplification).

Formal- Compact column
subtraction with decomposition to
subtract numbers of increasing
complexity including numbers with
different number of decimal places.

calculation in the policy for
further exemplification).

Formal- Short multiplication to
multiply numbers with up to 2
decimal places by U.

Long multiplication for
multiplying numbers up to 4
digits and numbers up to 2
decimal places by TU.

calculation in the policy for
further exemplification)

Formal method- Consolidate
short division bus stop method,
with and without remainders as
whole numbers, fractions,
decimals.

Formal Long division with TU
as divisors.




Progression of Challenge-in Calculations Appendix 2

Addition

Subtraction

Multiplication

Division

Choice of method could be
mental or written (column
addition) based on the
calculation.

Choice of method could be
mental or written

(decomposition) based on the

calculation.

Mental methods to be used
where applicable.

Mental methods to be used
where applicable.

U+ U -below10(5+4)

U+ U - crossing tens
boundary (5+7)

TU+U-below20(15+4)

TU + U — crossing tens
boundary (35 + 8)

TU + TU — within tens
boundary (23 + 34)

TU + TU — crossing tens
boundary (26 +48)

TU + TU — crossing hundreds
boundary (78 + 34)

HTU + TU — within tens
boundary (134 + 25)

HTU + TU — crossing tens
boundary (235 + 68)

HTU + TU — crossing
hundreds boundary (483 +
35)

HTU + TU — crossing tens and
hundreds boundary (488
+47)

HTU + HTU — crossing tens
boundary (368 + 123)

HTU + HTU - crossing tens
and hundreds boundary (387
+477)

U-U below10(5-4)

TU — U below 20; not
crossingtens boundary (15 -
4)

TU - U crossing tens
boundary (15-8;35-8)

TU - TU within tens
boundary (37 -14)

TU - TU crossing tens
boundary (46 —28)

TU - TU crossing hundreds
boundary (105-17)

HTU - TU within tens
boundary (138 -25)

HTU - TU crossing tens
boundary (265 - 58)

HTU - TU crossing hundreds
and tens boundary (265 — 78)

HTU - HTU not crossing tens
boundary (365-123)

HTU - HTU crossing tens and
hundreds boundary (414
-126)

Continue asabove with
numbers that are 4 digits or
over.

Introduce decimal numbers
where appropriate (see

policy).

e Add numbers with same
decimalplaces

e Add numbers with
differentdecimal places

Introduce decimal numbers
where appropriate (see

policy).

e Subtractnumberswith
same decimal places

e Subtractnumberswith

differentdecimal places

ShortMultiplication

Numbers that are 2 digits or
over multiplied by U (34 x7;
237 x6;5673 x 8 etc.)

Numbers that have up to 2

decimal places multiplied by U
(34.7 x6;65.24 x 8 etc.)

Long Multiplication

Numbers over 2 digits
multiplied by TU ( 34 x 45;
456 x23;5643 x 34 etc.)

Numbers that have up to 2
decimal places (4.7 x 16;
15.24 x 28 etc.)

ShortDivision

Numbers that are 2 digits, or
over, divided by U with or
without remainders (78 + 6;
126+7;674+8;5642+3
etc.)

Numbers that have up to 2
decimal places divided by U
(34.2+6;65.28 + 8etc.)

Long Division

Numbers that are 3 digits or
over divided by TU with or
without remainders (245 + 21;
3654 + 35 etc.)




Number Bonds

Counting

e recall and use addition and subtraction facts to 20
fluently, and derive and use related facts up to
100.

e countinstepsof2,3, 5and 10 from0, from any
number, forwardorbackward.

Mental Calculations

Comparing Numbers

e addand subtract numbers using concrete
objects, pictorialrepresentations,andmentally,
including:

oTU+1;TU+10; TU-1;TU-10

o TU+U;TU-U

O TU+TU (begin with largest number first
e.g.change 23 +36to36+23and then
calculate)

oU + U + U (use number bonds to add first
e.g.3+5+7=10+5=15)

e Use known facts to and derive related facts up to
100 including:

onumber pairsto 100 (If 3+ 7=10then 30+
70=100)

olf 7+5=12then37+5=42

olf15+10=25then15+9=24

olf35-10=25then35-9=26

e Use knowledge of inverse to find missing numbers

[1-7=22

e show that addition of two numbers can be donein
any order (commutative) and subtraction of one
number from another cannot.

oE.g.

® read, write and interpret mathematical
statements involvingaddition(+),subtraction(-)
andequals (=)signs (appears also in Written
Calculation).

® compare and order numbers from 0 up to 100; use
<,>and =signs

Written Calculations

Identifying, Representing and Estimating
Numbers

® read, write and interpret mathematical
statements involving addition(+),subtraction(-)
andequals (=)signs (appearsalsoin Mental
Calculation)

o identify, represent and estimate numbers
usingdifferent representations,includingthe
number line.

Inverse Operations, Estimatingand Checking

Reading and Writing Numbers

® recogniseand use theinverse relationship between
addition and subtraction and use this to check
calculations and solve missing number problems.

¢ read and write numbers to at least 100 in
numerals and in words.

Problem Solving

UnderstandingPlace Value

e solveproblemswithadditionandsubtraction:

O usingconcrete objects and pictorial
representations, including those
involving numbers, quantities and
measures.

O applyingtheirincreasingknowledge
of mental and written methods.

O solvesimple problemsina practical context
involvingaddition/subtraction of money of
thesameunit,includinggivingchange
(copied from Measurement).

e recognise the place value of each digitin a two-
digit number (tens, ones).
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23p and 10p more is 33p
and 10p more makes 43p

Imagine one more spot

Extensive use of Dienes apparatus (Base 10 apparatus)

Use of Hundred square for
d for understandingof placevalue.

adding in tens and ones.
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Swap shop — exchanging 10 units for a Ten bar

55+37 =92
Estimate: 60+40=100
+30 +7
\/\A
55 85 92
54=50+4 50 +4="54 .
a—moomow_mxmmxmuum\o;m(\/ Use of bead strings to show
- i how numbers are partitioned
54=40+14 40+ 14=54
(_—o0000000000000000000000000000000000000: m/\) to add together to make the
5 number again.
54 =30+ 24 30 +24 =54
WJMUJL‘CW\/XXXXXXXXXLWE C
25+47 = Tens | Units Tens Units
Tens | Units Children use the Tens and Units chart
TITT] to use Dienes apparatus vertically to
prepare them for column addition.
—
—_—
20+5
40+ 7

T Tl 60+12=72
T m -
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Number Facts

Counting

e recall addition and subtraction facts to 20 fluently.
e recall number pairs that total 100.

e recall number pairs that total 1000 (multiples of
100).

e count from 0 in multiples of 4, 8, 50 and 100.
e find 10 or 100 more or less than a given number.

Mental Calculations

Comparing Numbers

® addand subtract numbers mentally,

including:
oHTU +1; HTU + 10; HTU + 100; HTU — 1; HTU
-10; HTU - 100
Consolidate:

e Use known facts to and derive related facts up to
1000 including:
olf 7+5=12,then 397 +5 =402
(crossing 100’s boundary)
olf95+10=105,then95+9=104
(crossing 100’s boundary)
olf 205-10=195, then 205-9=196
(crossing 100’s boundary)
e Use knowledge of doubles to derive related facts.
015+ 16=31because 15+15=30
and30+1=31
® Number pairs that total 1000 (multiples of 10)
0180 +50=230because 18 +5=23
0180-50=130because 18 -5=13
e Find the difference between two numbers, that are
close to each other, by counting on using knowledge
of inverse:
67-58 =9 because 58 +9 =67
e useknowledge ofinversetofind missing numbers
e round to nearest pound and compensate:
099p+99p=£1+£1-2p=£1.98

e add & subtract fractions with the same denominator.

e compare and order numbers up to 1000.

Written Calculations

Identifying, Representing and Estimating
Numbers

® add and subtract numbers with up to three digits,
using expanded column addition and subtraction.

o identify, represent and estimate numbers using
different representations.

Inverse Operations, Estimating and Checking
Answers

Reading and Writing Numbers

o estimate the answerto a calculation and use inverse
operationstocheckanswers.

e read and write numbers up to 1000 in
numerals and in words.
e tell and write the time from an analogue clock,

includingusing Roman numerals from I to XIll, and
12-hour and 24-hour clocks.

Problem Solving

UnderstandingPlace Value

e solveproblems,includingmissingnumber problems,
using number facts, placevalue, and more complex
addition and subtraction.

® recognisethe placevalue of each digitina three-
digit number (hundreds, tens, ones).

10



Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (SeeYears 1and 2)
HTU + 1 HTU + 10 HTU + 100
345+1=346 345+10=355 345 +100=445
34 34 -
St m I| : a3
ﬂ 3 m 1 I m m 33+
J j 4
Continue with expanded method with Then, cross the tens and thelhundreds
three-digit numbers: boundary: 264 + 159 =
HTU +HTU using partitioningand Dienes 100 + 50+ 9
apparatus +200 + 60+ 4
347+122= 300 + 110 + 13=423
300 +40+ 7
+100 +20+ 2 , | .
Rosie and Whitney are solving:
400 + 60 + 9 — 469 - Mo and Teddy share these chocolates.
C ) -
Rosie says,
We can use this model to calculate % + % = g A The answer iss ] Fivs Chaseetit
Draw your own models to calculate
They both eat an odd number of
) chocolates.
i + E = g %'l' % + % 28 % +8= 19—0 Whitney says, Complette this number sentence to show
The answer is 16_4 Wha|-t, fraclt‘;o: of thetchocolatesthey
Evaeats —of a pizza and Annie eats ~ of a pizza. '
12 12 Who do you agree with? = 4+ == 2
What fraction of the pizza do they eat altogether? Explain why. 12

Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (See Years 1and 2)

Recap calculating using number lines (as Year 2) — counting on and counting back.

HTU -1 HTU - 10 HTU - 100
345-1=344 345-10=335 345-100= 245
e
Wl
I
Introduce expanded method with three digit THEN, EXCHANGEfromnumbers: .
Expanded method using
398— 136 = othercolumn titionine & Di
HTU-HTU - 374—146 = partitioning iennes.
300+ 90+ 8 72-47
100 + 30+ 6 o ////
300 + 70+ 4 GO 4
200 + 60 + 2 - 100+ 40+ 6 Jo+2
— -40+7
=262 —_—
200+20+ 8 20+5 =25
=228
Jack and Annie are solving 45 - %
Complete the part whole models. Use equipment if needed. Use the models to help you subtract the fractions. ~ Jacks metho: [N |
Can you write fact families for each model? '

e
They both say the answer is two fifths.

Can you explain how they have found
their answers?

77 Annie's method: !
)

G Dy : s 0
® ® ; oo

[TTTTTTT] = —-==
9 9

ol
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Number Facts

Counting

e recall additionand subtractionfactsto 20
fluently (Year 1).
e recall number pairs that total 100 (Year 2).
e Recall number pairs that total 1000 (multiples
of 100) (Year3).

e count backwardsthrough zero toinclude
negative numbers.

e countin multiples of6,7,9, 25 and 1 000.
e find 1000 more or less than a given number

Mental Calculations

Comparing Numbers

e Consolidate:
HTU + 1; HTU + 10; HTU + 100; HTU —1;
HTU -10; HTU - 100
e Use known facts to and derive related facts
up to 1000 including:
- If7+5=12then 397 +5 =402 (crossing
100s boundary)
- 1f95+10=105then 95+ 9 = 104 (crossing
100s boundary)
- 1f205-10= 195 then 205-9 =196
(crossing 100s boundary)
e Use knowledge of doubles to derive
related facts:
023 + 24 =47 because 23 + 23 =46 and
46 + 1= 47
¢ Find the difference between two numbers
that are close to each other by counting on/
using knowledge of inverse:
E.g. What is 67 -58?
67— 58 =9 because 58 + 9 =67
o Use knowledge of inverse to find missing
numbers.

® Round to nearest pound and compensate:
£3.99+£3.99=f4+f4-2p=£7.98

e Add fractions, of the same denominator, when
the answer will be greater than 1 (a mixed
number).

e fractionfrom1 | ® Subtracta.

e order and compare numbers beyond 1000.

® compare numbers with the same number of
decimal places up to two decimal places (copied
from Fractions).

® Use strips of paper to show equivalent fractions.

Written Calculations

Identifying, Representing and Estimating Numbers

® add and subtract numbers with up to 4 digits
using the formal written methods of columnar
addition and expanded column subtraction
where appropriate.

e identify, represent and estimate numbers
using different representations.

® Investigate fractions greater than 1.

Inverse Operations, Estimating and Checking
Answers

Reading and Writing Numbers

e estimate and use inverse operations to
checkanswerstoacalculation.

e read Roman numerals to 100 (I to C) and know
that over time, the numeral system changed to
include the concept of zero and place value.

Problem Solving

Understanding Place Value

® solveadditionandsubtractiontwo-step
problemsin contexts, decidingwhich
operations and methods to use and why

® recognisethe place value of each digitina four-digit
number (thousands, hundreds, tens, and ones)

e findtheeffectofdividingaone-ortwo-digit
number by 10 and 100, identifying the value of the
digits in the answer as units, tenths and
hundredths (copied from Fractions).

Rounding

e round any number to the nearest 10, 100 or
1000.

® round decimals with one decimal place to the
nearest whole number (copied from Fractions).

12



Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (SeeYears1and 2)

Tens: Ones Tens  Ones Tons ones Tens Ones
5 215 l | Children use Diennes in a
" = > 5 vertical format, to
4 II" ! | : g prepare them for column
e b - a - addition.
|

Column Addition with up to 4 digit THEN, with “carrying”: 3517+396=
numbers: 159 +264 = Estimation: 3500 + 400 =3900
347 +122 Estimation: 150+ 300=450 LLa
Estimation: 350 + 100 =450 1 3IS117
159 & 39 6
347 —+264 3913
+122 423
469 :
Use and apply this method in the context of money and measures as well. Fractions:
Use the models to add the fractions: Alex is adding fractions. How many different ways can you find to
CTT T T T TR T T 111 §+ §= solve the calculation?
3 2 5
5t9=1g
0O 0 _11
Choose your preferred model to adad: O + m] = 9

2 1 3 6 7 4
St = 4= —+-
5 5 707 99 Is she correct? Explain why.

Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (See Years1and 2)

Continue expanded subtraction method with up to 4 digit numbers:

Children begin to estimate their 2|7|s(4l-|l|5]le|2|=[V][1[9]|2
: _ _ G000

answers: 2754 —-1562 2000 + \7\g\o+'5 O + I

Estimation - 2800 —-1500 =1300 - 1]O|O|O|+[S|0|0|+|6[O[+ |2

||0|O|O|+ ||0|O|+[9|0]+|2

Use and apply this method in the context of money and measures as well. Fractions:
How many different ways can you find to Jack ba del btract fract
N ack uses a bar model to subtract fractions.
Annie and Amir are working out the solve the calculation? Q
answer to this problem. 5_ 3_8 3_5_ 1 1
s 0_:.0,0 S
9 9 7 7 7 7
- Use Jack's method to calculate.
Annie uses this model. & 0O 3_0_0 3—32 3_22 3_3: 3_52
7 7 7 7 4 8 8 8
Dexter uses a number line to find the difference between 2 and g Dora is subtracting a fraction from a
Amir uses this model. &) ] L whole.
6 .3

9 3 2 2
6 7 &8 1 .2 .3 4 .5 &6 .7 8 —_— = - e
SIS IS IBILIEH B B 1o B8l 8 . B [5 3 TL‘

Use a number line to find the difference between:
2 and % 2 and g %and 4 Can you spot her mistake?

Which model is correct? Explain why.

Can you write a nurmnber story for each

?
model* What should the answer be?

13



MULTIPLICATIONANDDIVISION Appendix 5

Year2

Multiplication and Division facts

e countinstepsof2,3,and 5 from0, and in tens from any number, forward or backward
(copied from Number and Place Value).

e recalland use multiplication and division facts for the 2, 5 and 10 multiplication tables, including
recognising odd and even numbers.

e Knowthatdoublingis multiplying by 2 and halvingis divided by 2.

e |knowsignificantdoubles (eg10+ 10, 50+50=, 50p+50p=)involving doubling multiples of 5 up to
50.

Mental Calculations

e show that multiplication of two numbers can be done in any order (commutative) and division of
one number by another cannot.

¢ Find a half, a third and a quarter of an amount.

Written Calculations

e calculatemathematical statementsfor multiplicationanddivisionwithinthe multiplicationtables
and write them using the multiplication (x), division (+) and equals (=) signs

Inverse Operations, Estimating and Checking

e Understand thatdivisionisthe inverse of multiplication.

Problem Solving

e solveproblemsinvolvingmultiplicationanddivision, using: materials, arrays, repeated addition and
multiplication and division facts, including problems in contexts.

14



MULTIPLICATION - Year 2

:g;;uj;;ﬂpﬂupﬂup:sop %\n%% Qﬂ%% Q\W?%

f’r*\\/ﬁ‘\/’d"‘\/"\f’*‘\ 5 hops of 10 -
10 20 30 40 50 / \/ \/‘\/*\/*\/ ot
20 25 30
oooo 4x2=8 5%x2=10 Use arrays to show commutative property
oooo of multiplication
oo vw
2iaae 2% 5=10
oo 2x4=8
00 2x5=10
00
oo h o 4
=8 5x2=10

O0O000O0
QOO0 Q pxs=iy FEI=I+I=gaa=10
OO0OO00O0 3x5:5+5+5=15

3x5=15

5x3:=5+5+5

P

~000-
&\ l x2 lx 2 lx - Relate multiplicationtoscaling
000000 —g00000—_ 000000

| I 1 T T T 1 1 1
6 9 12 I5 18 21 24 27 130
f2

II T
0 |2I8243036424~85460

double 4 is 8 /—-( 12 x2=24

4x7=8 Twiceas |

o
-t —f
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DIVISION - Year 2

D @ @D @D @

How many 10ps are in 50p?

This represents 12 + 3, posed as
Arrays: @\ 00\ e how many groups of 3 are in 12? thei
einverse of
O O O 0 multiplication
@ \@0\9\@

12+3=Y

Introducingthat division is

Pupils should also show that the
same array can represent 12 + 4 =
3 if grouped horizontally.

6 sweets shared between 2 people, how many do they each get?

Know and understand sharing and grouping: m

There are 6 sweets, how many people can have 2 sweets each?
OO /00 /00

Children should be taught to recognise whether problems require sharing or grouping.

Grouping using a number line: Children to see
the link between multiplication and division
and begintorecall divisionfacts.

FIRGOSGRGRGS
0 3 6 9 12 IS

- A 6 2 43
(HowmanyBs\l 3 \\Pf IS I15+3=5
\_ inl5? %

T —— K

Children understand that halving means “divided by 2”.

Complete the stem sentences.

% % %

| have __ cubes altogether.
There are __in each group.
There are __ groups.

half of 8 is 4
E+1=4

| have 24p.
| divide it equally between 2 friends.
How much will they get each?

| have 24p in 2p coins.
How many 2p coins do | have?

Consider the two questions above.
What is the same and what is different?

16



MULTIPLICATION AND DIVISION Appendix 6

Year3

Multiplication and Division facts

e count from 0 in multiples of 4, 8, 50 and 100 (copied from Number and Place Value).
e recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables.

Mental Calculations

e writeand calculate mathematical statements for multiplication and division using the
multiplicationtablesthatthey know, includingforTUxU, using mental strategies.
o Through doubling & halving, they connect the 2,4 and 8 multiplication tables. X4 =x2x 2 or
+4=:2 +2 .
o Pupilsdevelop efficientmental methods, forexample, usingcommutativity and associativity
(forexample, 4x12x5=4x5x12=20x 12 =240)
o Childrenuse existingknowledge to find related facts:
For example, using3x2=6,6+3=2and2=6+3toderive related facts (for example,
30x2=60, 60+3=20and 20=60+ 3).
¢ relate division to find finding fractions of amounts ( for example 1/5 of 30 = 6) through using
diagrams, concrete resources and bar models.

Written Calculations

e writeand calculate mathematical statements for multiplication and division using the
multiplicationtables thatthey know, including for TU x U, using mental methods- using related
facts.

e Use number lines to calculate TU + U where appropriate (including remainders) by asking “How
many groups of U are in TU?” and chunking on in groups of U (inverse — repeated addition).

Inverse Operations, Estimating and Checking

e estimate the answer to a calculation and use inverse operations to check answers.

Problem Solving

e solveproblems,including missingnumber problems,involvingmultiplicationanddivision, including

positive integer scaling problems and correspondence problems (for example which n objects are
connected to m objects?)

17



MULTIPLICATION - Year 3

Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (See Years 1and 2)

Children represent calculations as arrays, repeated addition and use number lines to calculate.

Through doubling, they connect the 2, 4 and 8 multiplication tables.

Pupils develop efficient mental methods, for example, using commutativity and associativity (for example, 4
x 12x5=4x5x12=20x12=240)

Children use existing knowledge to find related facts:

There are 8 children would find the answer to 6 x 37

Each child has 3 sweets. e 5x3+6
If3x2=6then3x20=60 How many sweets altogether? 343
to scaling contexts. to show this problem. . 1546
I'm 3 times 3x6
as tall as you. |
I'm 3 metres tall. ‘\ { lain how you know.
_o R e --o_--_--"\._ _0---"\—/‘_ -0— —
o %3 | x3 |x3 Ix3
s -000— --m—---\-m--\-/‘000-;3----"—‘--\ ,\
i (" Three times
.‘,‘_Jﬁ_metre ta!?./’_" \ asmany
EEEEBEEYEEEREY i
§ =<3
e ) R N T R A L
0 3 [ 9 12 15 18 21 24 27 30

) »
— S oa-n (C.‘.o_- 93’

If 5 x 3 =15, which number sentences —

DIVISION — Year 3

Children continue to learn from concrete resources and other models and images to develop conceptual
understanding. (SeeYears1and 2)

Children use existing knowledge to find related facts: Jack has 18 seeds.

For example, using3x2=6,6+3=2and 2 =6+ 3) toderive related facts He plants 3 seeds in each pot.
(for example,30x2=60,60+3 =

20and 20=60 + 3). Which bar model matches the problem?
A 18
6 6 6
Children continue to use number lines to find groups of numbers B 18
including remainders: B e S S N
16+3=5rl Explain your choice.
i Vi VeV VA
0 3 6 9 12 15 16
Children find fractions of amounts and relate to division. Fractions:
Find % of Eva's marbles. é%ﬁ%%%@%ﬁ% Dexter has used a bar model and counters to find % of 12
| have divided the marbles intoDequal groups. |(_:)O O OO O OO O Oo O
There are D marbles in each group. Use Dexter's method to calculate:
1 1 1 1
% of Eva's marblesiis G marbles. e of 12 3 of 12 3 of 18 P of 18

18



MULTIPLICATION AND DIVISION Appendix 6

Year4

Multiplication and Division facts

e countin multiples of 6, 7,9, 25 and 1000 (copied from Number and Place Value).
e recall multiplication and division facts for multiplication tablesupto 12 x12.
e Doubles and halves of numbers up to 50.

Mental Calculations

e useplacevalue, knownand derived facts to multiply and divide mentally, including: multiplying by
0 and 1; dividing by 1; multiplying together three numbers.

e Recognise, and use, factor pairs and commutativity in mental calculations (appears alsoin
Properties of Numbers).

e Understand the impact on place value when a number is multiplied or divided by 10 and 100

e Halve whole numbers including odd numbers.

e Consolidate that x4 is doubling twice and introduce x8 is doubling three times & + 4 is +2 twice, +8 is
+2 three times.

Written Calculations

e Multiply TUand HTU by a U using grid method.
e Multiply HTU x U using the grid method then moving into formal written methods.

Properties of Numbers — Multiples, Factors, Primes, Square and Cube numbers

e Recognise and use factor pairs and commutativity in mental calculations (repeated).

Inverse Operations, Estimating and Checking

e Estimate and useinverse operations to check answers to a calculation.

Problem Solving

e solveproblemsinvolvingmultiplyingandadding, includingusingthedistributive law to multiply
two digit numbers by one digit, integer scaling problems and harder correspondence problems
such as n objects are connected to m objects.

e Solve area problems about rectangles.

19



MULTIPLICATION - Year 4

Children continue to learn from concrete resources and other models and images to develop conceptual

understanding. (See Years 1and 2)
Which representation does not show

e Children know that the digits move to the left when a number is multiplying by 100?

mUIti IiEd b 10 and 100 Explain your answer.
Ix = =“'p=30nes=y3 OO0 90

Complete: @@ BOHD

o =] = (o)
- e e = ©

A

£’

Children use mental strategies to find products and missing numbers. y ---
Use your knowledge of the 6 times table to complete the missing | am thinking of 2 numbers where the
values? sum of the numbers is 15 and the product

is 54
bx2=___ ___xb=12 bx2x10=___
f?
_ x20=120 20x__ =120 6x2x__ =1200 What are my numbers?
6 x —1200 200 x 6= 10 x % 6 =120 Think of your own problem for a friend to

solve?

Children use mental methods to multiply three one-digit numbers together using the “associate law”( it

doesn’t matter how we group the numbers). Make the target number of 84 using

- th f the digits below.
Choose three digit cards. ree ot the clgits betow

Arrange them in the calculation. 715131462
X X = X X =84
How many different calculations can you Multiply the remaining three digits
make using your three digit cards? together, what is the product of the three
numbers?

Which order do you find it the most
efficient to calculate the product?
How have you grouped the numbers?

Is the product smaller or larger than 847

Can you complete this problem in more
than one way?

Children then move on to using grid method for multiplying two and three-digit numbers by one

14 x 6=
Estimation: 10x6 =60

Link the layout of the grid to an array initially:

4 X 10 4 \ X 10 4
OOOOOOOOOCOO00
OOOOOOOOOO’QQOQ 6 60 24
¢ [QOOQ0) QOOQ<>Q8>< N
0000 QQOOOO\/O,%
0/0/0/0/6/0:0/0/0'6 949902,
\_ 000000000 0.0diing / 60 + 24 =84
234 x6
Estimation: 200 x 6 =1200 200 + 180 + 24 = 1404 using column addition if necessary
1200 Short multiplication for multiplying by a single digit
X 200 | 30 4 180 x |300 |20 |7 12100 32
= 327
24 4 | 1200 |80 |28 80 % I
_28
6 | 1200 | 180 | 24 1404 e 1[3]0]R
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DIVISION - Year 4

Children continue to learn from concrete resources and other model
understanding. (SeeYears1and2)

s and images to develop conceptual

Children use mental strategies to find products and missing numb

ers.

Children know that the digits move to the right when a number is
Eva and Whitney are dividing numbers by

10 and 100
They both start with the same 4-digit 3600 +10 O
number.
2,700 =100
They give some clues about their answer. 4200 =100

Q =2
= My answer has 8 ones

Eva and 2 tens.

~

My answer has 2
hundreds, 8 tens and O
ones.

|

Whitney

What number did they both start with?
Who divided by what?

Use <, > or = to make each statement correct.

divided by 10 and 100.

3600 =100
270+ 10 Use the digit cards to fill in the missing
digits.
430 =10
80/@06
170+10=_ _
_20x10=3_00
18_0+10=1_6

_9%x100=5_00

6_ =6400+100

Children begin to chunk on a number line: ( 2 or 3 digit number by a 1 digit number)

96+3=32
10x 3 10x3 10x3 2x3
0 30 60 90 96

Children learn that a factor is a number which divides into another perfectly and can identify factor pairs

which, when multiplied together, make the target number.

. Tommy says .
Here is an example of a factor bug for 12 T e How many other numbers can you find
Complete the factor bug for 36 1 - number, the that are equal to the sum of their
1. 12 more factors it factors?
2 6 i
ﬁ ~ will have. Which numbers are less than the sum of
their factors?

Are all the factors in pairs? Is Tommy correct?

Draw your own factor bugs for 16, 48, 56 and 35

Use arrays to explain your answer.

Which numbers are greater than the sum
of their factors?

Fractions:

Children find fractions of amounts, when the numerator is greater than 1 and apply this to more complex

problems.
. These three squares are = of a whole
The school kitchen needs to buy 4

@ carrots for lunch.

A large bag has 200 carrots and a

shape.

medium bag has% of a large bag.

Mrs Rose says,

How many different shapes can you draw
| need 150 carrots so | that could be the complete shape?
will have to buy a large

bag.

S

|s Mrs Rose correct?
Explain your reasoning.

True or False?

To find % of a

number, divide by 3
and multiply by 8

@_

Convince me.

Use a bar model to help you represent and find:
56

lf5656[j ' :
= of 56 =56 +
7 HEER

3
;Df 56

1

7
;Df 28

of 28

N

4
;01‘56

Jack has a bottle of lemonade.
He has one-fifth left in the bottle.
There are 150 ml left.

How much lemonade was in the bottle when it was full?
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