Maths in LKS2



Calculations Policy for Parents

Wheatcroft Primary School

When teaching Mathematics as Wheatcroft, we intend to use a variety of teaching methods,
strategies and resources that support all pupils and allow equal access to Mathematics.

This policy has been created to help you support your child at home with Maths. It shows the
progression through different strategies for addition, subtraction, multiplication and division
reflecting the Primary National Curriculum (2014). Recording in Mathematics is an important
tool both for furthering the understanding of ideas and for communicating those ideas to
others. A useful written method is one that helps children carry out a calculation and can be
understood by others.

While this policy focuses on written calculation in mathematics, we recognise the
importance of mental strategies and known facts that form the basis of all calculations.
Pupils are provided with frequent opportunities to compare and evaluate different
calculation strategies. This helps them develop an understanding that efficiency is personal
and based on the numbers involved. Written methods are complementary to mental
methods and should not be seen as separate from them. The aim is that children use mental
methods when appropriate, but for calculations that they cannot do in their heads, they use
an efficient written method accurately and with confidence.

You can help your child’s understanding by using practical methods and experimenting using
toys, counters or objects like those illustrated. It is important for children to understand that
Maths has a purpose and how it is used in everyday life. You can give them many of these
opportunities at home.

Encourage your child to explain what they are doing. This will enhance their mathematical
vocabulary as well as helping them to develop deeper understanding through enhancing
their reasoning skills.



Addition

Year 3

NC Objectives

%+ To add and subtract numbers mentally, including: a three-digit number and ones; a three-digit number and

tens and three-digit number and hundreds.

+* Toadd and subtract numbers with up to three digits, using formal written methods of columnar addition and

subtraction.

addition and subtraction.

s To estimate the answer to a calculation and use inverse operations to check answers.
» To solve problems, including missing number problems, using number facts, place value, and more complex

gol(;rgn Aogmgon (expanded) Column Addition (without regrouping)
+ +
3 5 1 7 3 4
+100+20+ 654+125=779 + 3 4 + 1 5 2
Column Addition (with regrouping)
Column Addition using Dienes 3 6 4 4 9 g
334;152=4§7 ; i N 5 g v 3 6 1
undreds ens nes 3 9 2 —8 5 6
g 1 1
a N Column addition using Place Value Counters
E 528+164=692
L% Hundreds Tens Ones
'V VY ¥ YAy
N o) (100} (100) (100) (100} [ 10 ) 10 )
: Pa@® o 0000
m© (100)
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3 00,
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>
(100) (100) (100) (100)[ 10 )
100/ 100,
937
lainl (10,
Regroup 10 ones for 1 ten
Compensating using a Number Line
8+5=13 18+9=27
2 +3 +10
/™ /[ R
8 10 13 18 27 28
8 Understanding of Place Value Miscalculations when Regrouping
o 41317
S 1/4|6
oy o +(1]9]2
5 s 51219
c 3176
S 1
Q The child does not understand what each digit he child has f dd th q
i) represents. The child has forgotton to add the regroupe
> hundred.
n Children should be secure in their knowledge of place value (hundreds, tens, ones)
9 Children should be encouraged to estimate first and check their answer using a mental method.
§ Key Vocabulary
sum hundreds tens ones equal




Subtraction

Year 3

N

C Objectives

To add and subtract numbers mentally, including: a three-digit number and ones; a three-digit number and
tens and three-digit number and hundreds.
To add and subtract numbers with up to three digits, using formal written methods of columnar addition and

subtraction.

To estimate the answer to a calculation and use inverse operations to check answers.
To solve problems, including missing number problems, using number facts, place value, and more complex

addition and subtraction.

Column Subtraction using Dienes(without regrouping) Column Subtraction (expanded)
278+145=133 849-316=533
Hundreds Tens Ones S00+40+
ag%% -300+10+
= 500+30+
Column Subtraction (without regrouping)
2 8 4 4 3 8
a ) : ) - 6 1 -3 1 ©
c Column Subtraction using Place Value Counters (regrouping) P ——
S 42-18=24 2 3 1 2 2
L Step Tens Ones
i 1)(10)(10) (10) (10)
© o Column Subtraction (with regrouping)
% 2 |(10) (10) (10) Regroup 80-24=
o o 1 ten for
O 10 ones 78 10
>
- 2 4
3 Subtract 5 6
18 i
There aren’t enough ones to be able to
subtract 4 without regrouping.
80 has been regrouped into 70 and 10.
It is important for children to start to
identify where regrouping is necessary.
" Putting the Smaller Number First Not Regrouping
< 2 7 8 Thechild has put the smaller 5 2 The child has not
O . e
st _ 7 1 g Numberon top before - 2 7 identified that numbers
8 — subtracting and then has not 3 5 needto be regrouped.
= 2 6 2 beenabletosubtract the 6710y 1g They have subtracted 2
8 hundreds digits. Children 2 7 8 4g 12 from 7 instead of
X2 must remember to put the _— - 2 7 regrouping 52 into 40
= larger number on top. 4 3 8 > g5 and12.
n Children should be secure in their knowledge of place value (hundreds, tens, ones).
9 Children should be encouraged to estimate first and check their answer using a mental method.
§ Key Vocabulary
difference subtract less minus take away column subtraction exchange estimate inverse




Multiplication

Year 3

NC Objectives

% To recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables.

% To write and calculate mathematical statements for multiplication and division using the multiplication tables
that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to
formal written methods.

% To solve problems, including missing number problems, involving multiplication and division, including positive

integer scaling problems and correspondence problems in which n objects are connected to m objects.

* 0

* 0

Counting Stick Arrays
12x3=36 12x4 = (10x4) + (2x4) = 48
0 3 6 9 12 1518 2124 2730 33 36 40
Numicon
7x3=21 Bar Model
7x8=56
H=REHEERE %
Dienes IEEE R
13x4=52 ~ Multiplying by 10
o When multiplying by 10, digits move in place
= value. As the number is getting bigger, we
= move the digits to the left. Digits move ONE
® .—q ﬂ .—H = = _ place as we are multiplying by 10. We have
= =H =1 =n ={ to put a zero in the gaps as a place holder
_8 Regroup 10 ones for 1 ten (keeping other digits in the correct place).
2 Cherry Trees 6x1=60
K0) 13x3= 25x3= 6 ones become 6 T 0
_8 tens and a zerois L 6
holder.
© oJo ok
114
Short Multiplication 1 4‘( 0
1 3 2 36 1 ten becomes 1
X 3 ¥ yil hundred, 4 ones become
X 3 7 5 1 4 2 4 tens and a zero is used
—_— as a place holder.
3 9 1 1 2 ’
3x3=9 5x5=15 6x4=24
1x3=3 2x3=6 6+1=7 3x4=12 12+2=14
2 Calculating - 5 1 5 2 30
_8 : 0 " 3 X 4 X 8 X 3
3 - °
R 5 5 2 4 4 1 8 22
= . 1 The child is not 4 1 The child does not
S | Thechildhas  The child has secure in The child is not secure understangl What happens
2 | addedinstead forgottentoadd  knowledge of place in knowledge of times When multiplying by zero
= |of multiplying. the carrying digit. value (51x4=204)  tables (2x8=16). (0x3=0)
- Children need to be secure in their knowledge of recalling 2, 3, 4, 5, 8 and 10 times table by the end of the
et year. Children not secure in this will find it difficult to apply this to bigger numbers.
§ Key Vocabulary
multiply times product groups of equal groups of multiple of multiplied by estimate inverse




Year 3

NC Objectives

* 0

* 0

formal written methods.

% To solve problems, including missing number problems, involving multiplication and division, including positive
integer scaling problems and correspondence problems in which n objects are connected to m objects.

% Torecall and use multiplication and division facts for the 3, 4 and 8 multiplication tables.
% To write and calculate mathematical statements for multiplication and division using the multiplication tables
that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to

Grouping using a Number Line Grouping using a Number Line (with remainders)
30+6=5 34+6=5r4
0 6 12 18 24 30 0 6 12 18 24 30 34
Dienes Cherry Tree
39+3=13
42+3=14
] ()= ()
[ +3=
[
[
- () ()
C
a .
i” /'\
o
= o
o Short Division (supported by place value counters)
(i 63+3=21
c % % % (10) (10) (10) (10) (10) (10) Create the dividend
2 3|16 3 "~ (number you are dividing)
0 o ‘ . . using place value counters.
5 Long Division
O 9=
S 74+2=37 2 Starting with the tens counters,
3 7 7+2=3 equal 3|16 3 group them according to the
217 i groups and 1 left divisor. Write the number of
- 6 over. (2x3=6) groups above the line in the
4 We have 1 ten tens column.
-1 4 remaining and 4
00 ones. 14+2=7 Next, group the ones counters
Short Division according to the divisor. Write
64+2=32 the number of groups above the
3 2 line in the ones columns.
2|16 4
n Known Multiplication Facts Calculation Errors
S 4 2 2 1r1 The child has not subtracted
'48_ 319 6 3|18 4 the known multiplication
o o _ - oy fact(2x3=0). The child
c Thg child is not secure in 0 4 needs should have divided
8 their knowledge of the _ 0 3 28 by 3 instead of 4.
%) 3x table. o 1
=
n Key Vocabulary
ot divided by divide dividedinto grouping divisor shortdivision remainder inverse
O
=




Fractions, Decimals Percentages

Year 3
NC Objectives
« To count up and down in tenths, and recognise that tenths arise from dividing an object into 10 equal parts
and in dividing one-digit numbers or quantities by 10.
< Torecognise, find and write fractions of a discrete set of objects: unit fractions and non-unit fractions with
small denominators.
++ To recognise and use fractions as numbers: unit fractions and non-unit fractions with small denominators.
% To recognise and show, using diagrams, equivalent fractions with small denominators.
. . ) . - 5 1 6
% To add and subtract fractions with the same denominator within one whole (; +o= ;)
%+ To compare and order unit fractions, and fractions with the same denominators.
% To solve problems that involve all of the above.
Counting in Tenths Equivalent Fractions
1+10=1/10
1 1 1 1 1 1 1 1
Sall I el e ) Nt el (i el 1 1 4 4 88|88
10 | 10| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 2 2 1 1 1111
0 1 4 4 8|8[8]s8
Fractions of Numbers (Bar Model) 1 2 4
3 =2 _-CZ
" of 12=9 2 4 8
12 Fraction of Numbers (total unknown)
3 | 3 | 3 3 Sam bought some apples. He ate 5,
§ 2 3 which was i of how many he bought.
o Fractions of Numbers ; +h?
= FR— 1. Divide the number by How many apples did he start with®
® 10 N the denominator 5
- 1 (bottom number). 1 1 T 1 1
'8 1.F|ndEof40—>40+10=4 - - - -
S 2. Multiply the answer 4 4 4 4
X2 2. Now find —of 40 %4 x 2 =8 bythe (top > > > >
[} 10 20
o] number).
o Adding and Subtracting
= |5 z_7 6 2 4
8 8 8 8 8 8
sisl= <
(S U N S S LN
%) Understanding of Fractions
S (1.1 2 1 1 2 1 whole
=0 A T [1]1
@ | The child believes the numerators 4 4 4 4
LC) and denominators can be treated 1 1
8 as separate whole numbers rather g8/8/8/8/8|/8!|s
2 | than a fraction being part of a When comparing fractions, children 3 6
= | whole. must see 1 whole as the same size L a
n When adding and subtracting fractions with the same denominator, the denominator will always stay the
8 same
§ Key Vocabulary
numerator denominator divide equivalent part whole half quarter tenth




Year 4

NC Objectives

% Toadd and subtract numbers with up to 4 digits using the formal written methods of columnar addition and
subtraction where appropriate.

* To estimate and use inverse operations to check answers to a calculation.

To solve addition and subtraction two-step problems in contexts, deciding which operations and methods to

DS

K/
’0

)

use and why.
Column Addition Column Addition (Decimal Numbers)
5 4 8 . 0 4
5 1 8 5 8
+ 6 7 8 5
+ 36 1 + 37
1 1 1 1
The decimal point always stays in line. As with
Column Addition (Money) normal column addition, starting with the column
" £ 2 4 5 7 on the right, add each column in turn.
Ko Regroup/exchange as required.
2 |+ £ 1 3 3 8
5 O t h
@©
= £ 3 7 9 5
- ! 6 7 3 -
c gits must be
3 8 0O 9 placedin the correct
) Bar Model 7 5 3 place value columns.
© I — .
®) The Bolton family are going on holiday. Mr Bolton’s Zeros can be used in
> suitcase weighs 21kg, Mrs Bolton’s suitcase weighs blank spaces as
22kg, Sarah’s suitcase weighs 13kg and Peter’s O t h place holders
weighs 11kg. How much do they weigh altogether? .(I.<ee.p|ng t.he other
6 7 3 digits in their correct
Total 3 0 9 places).
22kg | 21ke | 13kg | 1lkg
7 5 3 9
67kg
22kg | 21kg | 13kg | 11kg
22kg+21kg+13kg+11kg=67kg
n Understanding of Place Value
5 41521
B + (1|17
§ 56191
8 The child does not understand the place value of each digit.
D
=
Children are able to use manipulatives such as dienes and place value counters to support regrouping in
4 column addition
Ie) Key Vocabulary
pd add total plus sum more altogether column addition regroup exchange estimate inverse




Subtraction

Year 4

NC Objectives

subtraction where appropriate.

+» To add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and

s To estimate and use inverse operations to check answers to a calculation.
% To solve addition and subtraction two-step problems in contexts, deciding which operations and methods to

use and why.
Column Subtraction using Dienes(multiple regrouping) Column Subtraction (1 regrouping)
404-226=178 8
1
Hundreds Tens Ones 7 4°8 3
9 - 4 2 6 5
93
3 2 2 8
Column Subtraction (multiple
regrouping)
7g 10 4 1
|oa 8 10 +8 4
2 - it s 3 2 4 9
a o FTTIT
£ | XXX X 4 8 0 5
= 1 Pl
PO el il 4715 1
L . L hundred i Regroup 1 ten £ °F £ . 25
o< | | SSSSSSSE egroup undare for 10 _
% for 10 tens orsones £ 28 . 70
K%) £ 2 7 . 5 5
(]
§ Column Subtraction (regrouping with zero) .
5 7 0 1 Itisnotpossibletosubtract 8 from 1 and regrouping 5 67 ", 11
. 3 2 5 g is needed, but there are no tens. R(.egroup the next 3 2 §5 g
column (hundreds) before regrouping the tens.
701 has been regrouped into 600, 90 and 11 2 4 4 3
Hundreds Tens Ones
Pren 000000
/% “'/l‘ \H/ B ‘ ) “
(o0 o0} (1010 o 90000
2 Calculations involving Ze.ro as a Place Holder 599 14 The child has perceived the zero to
o 4 0 7 The child has not .
= ) i - 7 8 represent 10 and tried to regroup
Y - 2 6 5 identified that they e .
R 5 2 g it.Theyneed tounderstand that it
8 2 6 2 cannot subtract from zero =< 2
o and need to regroup 59}& means there are zero tens
) 3410 7 ) 4 present, so they need to move
O They need to regroup the
K% - 2 6 5 i - 7 8 onto the hundreds column and
400 into 300 and 100. _—
> 1 4 2 4 2 6 regrouplhundredas 10 tens.
n As the children move on, decimals with the same number of decimal places can be introduced.
9 This method can also be used when adding money.
§ Key Vocabulary
difference subtract less minus take away column subtraction exchange estimate inverse




Multiplication

Year 4

NC Objectives

R/
*
@,
*

X3

8

X3

8

X3

o

» To recall multiplication and division facts for multiplication tables up to 12x12.
* To use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1;

dividing by 1; multiplying together three numbers.

To recognise and use factor pairs and commutativity in mental calculations.

To multiply two-digit and three-digit numbers by a one-digit number using a formal written layout.

To solve problems involving multiplying and dividing, including using the distributive law to multiply two-digit
numbers by one-digit numbers, integer scaling problems and harder correspondence problems such as n
objects are connected to m objects.

Cherry Tree Place Value Counters
531x3=1593 316x4=1264
Hundreds Tens Ones
X3 = P \
w@im . HOOODO
wmmiv OO0
x3 = 5 :_i:::i'\ | - E
f @ | @
y e essls
%3 = v D \‘
o |\t ) x= ") =
B oo &
&
©
Ll>j .
- Grid Method Short Multiplication (Expanded) Distributive Law
% 64x8=512 4 7 2 24x7=168
n X | 60 4 20 4
3] 8 480 |32 x 9
E 1 8 (2x9) x 7 !
o 187x3=561 X T 1 o 5 3
= X | 100 80 7 6 3 0 (70x9)
3 | 300 240 21 3 6 0 0 (400x9) 1 4 0
4 2 4 8 + 2 8
1 1 &6 &
Short Multiplication
31 2 1 4 0 5 3 4
X 3 X & X 7
9 3 & 8 4 0 3 7 3 B8
2 2
Calculating 5 1 3 1 0
Z 1 7 4 8 3 5
9 & 5 1 « 5 X 4 x 6 X —?
o | *x____ & 5 7 0 2 4 5 0 1 5 21 7 7
r 5 5 9 B o R — 3
= - 32 The child is not 5 2 3 _
8 The Chi_ld has  The child has secure in The child is not secure Thz child ddoeshno';
£ |addedinstead forgottentoadd knowledge of place in knowledge of times ur;] erstar|1 ) \?/,at bappens
= | of multiplying. the carrying digit. value (51x4=204)  tables (5x6=30). EA(;;TOTU tiplying by zero
%) Key Vocabulary
% multiply multiplied by product short multiplication partition distributive law  groups of
— | times multiples inverse




Year 4

NC Objectives

%+ To recall multiplication and division facts for multiplication tables up to 12x12.

< To use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1;
dividing by 1; multiplying together three numbers.

«» To recognise and use factor pairs and commutativity in mental calculations.

< To multiply two-digit and three-digit numbers by a one-digit number using a formal written layout.

% To solve problems involving multiplying and dividing, including using the distributive law to multiply two-digit
numbers by one-digit numbers, integer scaling problems and harder correspondence problems such as n
objects are connected to m objects.

Short Division with Regrouping (supported by place value counters)
423+3=141
o Short Division (with regrouping)
32 2 3 Create the d|V|den('j' . 97:6-16 r1
(number you are dividing) 1 611
using place value counters. 69 37
1 Group the hundreds counters
314 2 3 according to the divisor. Write 272+8=34
" the number of groups above 0 23 34
Q the line in the hundreds 8127772
Q 1 column.
S 3[4 12 3
c>t<5 )(10) Exchange the left over
[ 10 (10 hundreds counters for Long Divist
ge) “—" " tens counters and Long bivision
c (TN (N o
© ‘. ‘ A represent this beneath 42612—137 . 4:3=1equal
— (10)(10) the line in the tens
(] O\ group and | left
3{4 2 6
_8 (1010 column. -3 ¢ over. (1x3=3)
> R We have 1
Group all the tens counters - 1 2 hund.re.d
according to the divisor. 0 0 6 remammg and 2
Write the number of - g rens. (12:3=4)
groups above the line in 0 We hfa\{e 6 ones
the tens column. remaining. (6+3=2)
Group all the ones counters
according to the divisor. Write
3 m the number of groups above
the line in the ones column.
Forgetting to carry the remainder Ignoring O so losing place  Forgetting to subtract 582+3=194
8 over value 582+3=120 1 9 4
(@) A= 146+2=23 408+2=24
i~ 64+4=12 1 2 0 3/5 8 2
o 12 2 3 2 4 3|5 8 2 -3
S | af6 4 2[1 4 6 2[4 0 8 ER ! > %
) 8 2 -2 7
S | 64:4=16 146+2=73 408+2=204 6 2 0 1 2
S 1 6 0 7 3 2 0 4 ] 1 9
416 24 211 4 6 214 0 8 0
%) Key Vocabulary
% factor divisor divided by dividedinto remainders divisible by equivalent short division
= derive quotient inverse remainder multiples exchange




Fractions, Decimals Percentages

Year 4

NC Objectives

% To recognise and show, using diagrams, families of common equivalent fractions.

% To count up and down in hundredths, recognising that hundredths arise when dividing an object by a hundred

and dividing tenths by ten.

%+ To solve problems involving increasingly harder fractions to calculate quantities, and fractions to divide

guantities, including non-unit fractions where the answer is a whole number.

% To add and subtract fractions with the same denominator.

< Torecognise and write decimal equivalents of any number of tenths or hundredths.

< Torecognise and write decimal equivalents to i, % and Z.

% To find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in the

answer as ones, tenths and hundredths.

%+ To round decimals with one decimal place to the nearest whole number.

% To compare numbers with the same number of decimal places up to two decimal places.

% To solve simple measure and money problems involving fractions and decimals to two decimal places.
Counting in Hundredths Adding and Subtracting Fractions with
1+100=1/100 the same Denominator

1 1 1 1 1 1 1 1 1 1 4, 3_7 6 4_2
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 oot 777
%quivalent Fractions S I O B | |
1 Whole | | | — —
12 ‘ 12 — 1 [ — e
n 1/3 | 1/3 | 1/3 1+t = _— T
Q I O T B
o wa | aw | s ] - -
e 1/5 ‘ 1/5 ‘ 1/5 ‘ 1/5 | 1/5 — 1 - —
L% 1/6 ‘ 1/6 | 1/6 ‘ 1/6 ‘ 1/6 | 1/6 1 1 [ ] — —
- vi | yr | | | | o | o — 1 [
% 1/8 ‘ 1/8 ‘ 1/8 | 1/8 ‘ 1/8 ‘ 1/8 | 1/8 | 1/8 1 1 ]
K% 1/9|1/9|1/9|1/9|1/9|1/9|1/9|1/9|1/9 -
% 1/20 | 120 | 110 | 110 | 110 | 1710 | 1710 | 1710 | 110 | 1710 Decimal Fraction Equivalents
o 1.2_3_4_5 o 2 3 4 5 6 ERRNCIN
> Rounding Decimal 2 4 6 8 10 10 10 10 10 10 10 10 10 10
ounding Decimals
g 3.248 rounded to 2d.p = 3.25 - rrrrrrr
3.248 rounded to 1d.p = 3.2 . T 1T 11
. 3.248 (The 4isworth 4 0 02 0304 05 06 08 09 1
3.248 (The 2is worth 2 . : e o : :
; ) hundredths and is the
tenths and is the first )
decimal place.) second decimal 1
place. - place.) —=0.5(1+2=0.5)
3.248  (Look at the next digit- - 2
hundredths. 4 q 3.24 (Look at the next digit- 1 3
undreaths. 4 rounds thousandths. 8 rounds 5 = 0-25 (1+4=025)  —=0.75(3+4=0.75)
down —stay at 3.2
up —go to 3.25
&2 LandeSrstan7ding O; Fraitions PR Understanding of Fractions Place Value of Decimals
O [S42-L Z-—  —i2-—  --040r14 :=0260r26 0.2<0.19
e 8 16 24 8 16 16 16 16 ; ; The child sees 2’ as
8 The child believes the numerators and The Ch'ld may m|.SL.m.ders.tand the bioger than 19
S | denominators can be treated as separate  function Of t‘he leldeg line. They Engcgoura o Use c;f extra
S | whole numbers rather than a fraction being  MaY add digits, combine them or . &
D | bart of a whole. get confused about the position of 05 in spaces
> the decimal point. 0.20>0.19
” Children should recognise 2/2, 3/3, 4/4... etc. is equal to 1 whole.
Q| Key Vocabulary
§ numerator denominator divide equivalent part whole half quarter tenths hundredths
convert round compare
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