APPENDIX

Calculation Strategies

Numeracy Skill by Year Group




Galcﬁlatlnn Strategies

pupils on entry to secondary school may still be using these earlier methods of calculation.

Addition & Subtraction

Below, you will find examples af problems involving the four operatars, how they are taught, and
approached by puplls at different stages in their school fives. Itis important to remember that,

Pupils are encouraged fo use mental calculations to support their written recordings.

rYur Addition Subtraction
a4 Example 1: 28+ 38 = 30+ 40 -2 | Example 1: 90-37 = 80-40+3
=70 -2 = 53
= B8 or
ar +3 +50
29+39=20+30+9+8 m
= 504+ 18
= 50+10+8
= G0+8 37 40 g0
= 68 S B0-37 = 53
Example 2: 287 + 45 Example 2; 567 — 243
200+ BOs+ 7 500+ 60 +7—
+ 40+ 5 200 +40+ 3
MD+120+12 = 332 300 +20 +4=324
or or
287 287 TET —619 By
+43 +45 | = exchangmg
200 12 700 +80+ 17  atenforten
120 120 GO0+ 10+ 8 unile
12 200 100+40+ 8 =48
32 332
56 Example: BS42 + 753 Example: 24710 - 482
BOOO + &S00+ 40+ 2 H 1305, 100 1D
700 +50 + 3 2000+ 400+ 38°% 0
2000+ 1300 + 90+ 5 400 + BO + 2
=9395 | 1000 + S00+ 20+ 8
or =1928
2000 + (B0 + TO0) + or
(40 50) + [2 + 3) 2410
=E000+ 1300+ 90 + 5 - 482  Using what they
= 8385 -2 know about
78 of =70 nagative numbers
B542 By this time they 2000
4783  understand 1528
8385  carrying | of
1 H;E” By now they
understand
- 482  barmowing
1928

By Year 5/6 pupils will be able to extend their experience of addition and sublraction into

a range of cantexts. including caloulations with money and measLrement with dacimals.



Multiplication

and Division

Muttiplication is usually associated with the idea of repaated addition, e.g.;

TAE=B+E+8+6+6+6+6=42

Division ie associated with repeated subtraction or sharing, e.g.:

42 = 7=42-T—-T—T=T-T—-7-7=0 (42 shared equally & times}

Year

Multiplication

Division

34

FPupils will be taught multipliaal:rnn
tables up 1o 10 ¥ 10 and associated
facts, e.q.:!

If Tx9 =63
then 9x7 =63
B3+8=7
B3+7=9

WA+ 44+ 44 = B4
8 + B + B =8x3

- Gx4d4 = 24
Exd =24

7x28 =(7x30)-(Tx1)
={(7Tx3%x10)=(Tx1)
=210-7
=203

20x 30
Lising
mudtiples
of 10

(2 % 10) x (3 x 10)
2x3x10x10

8x 10x10

GO0

Recognition that division is the
| inverse of multiplication, e.g.:

B3+9
became Vx 8

-
63

o

56

Example: 275 x 8
(200 x8)+(TOx8)+(5x 8
1600 + 560 + 40

= 2200
ar
275 x 2 =550
275 % 4 = 1100 {douhiad)
275 x 8 = 2200 (doubled)
or

x|200| 70 | 5 |Grid
8 [1500] 560 | 40 | method

= @00 + 560 + 40
= 2200

Working on the idea that division is
repeated subtraction. e.g.;

458 + 3
Since 3 x 100 = 300 and
3 x 200 = 600
the answer must be betwesn 100 and
200 {estimaticn).
32100 =300
2x 50 =150 thalving)
3 x 150 = 450
3x 2= ©
3x 152 =458
So: 458 + 3 =152 remainder 2




Year Muitiplication Division
58 | Example: 24 x 16 Example: 432 + 15
24 x 10 =240
24 x 1ﬁ< 20+8
24 xB6={20x8)+ (dx 15 1432 15x 10 =150
&) (sx200 300 15 x20= 300
= 144 132 15x 4= &0
240 + 144 = 384 psxm 120 15x B=120
or
(24 x 20)— (24 x 4) 432 + 15 = 28 remainder 12
=480 - 98
=384
or The above method is refamred to 85
— 0] 4 ‘chunking’, as they are subtracting
10l 200 | 40 chunks of 15 at a ime.
G120 | 24
26 2 16 =200+ 120 + 40 =+ 24
=384
Note: Thiv is a very popular method ix
krown ag the “hox" or “grid" method.
This ix an algorithmic method that does
require understanding bur is wrilived
very effectively my many pupils.
S8 Example: 24
g8
24 (Gx4)
120 {6 x 20)
40 (10 x4
200 {10 x 20}
|
This comes direct from the grid method.
Standard method - long multiplication | Standard method — long division
] 24 28r1i2
%16 15 432
144 (6 x24) %2
240 (10 x 24)
ot =

Many lower attaining pupils experience graat difficulty in understanding some farmal methods of
calculation. It is essential to build upon what the child knows, understands and cando. The
examples above are real examples of how puplis have approached the problems



Calculation with fractions, decimals and percentages

Non-CaLcuLaTorR METHODS

It is worth painting out that “of in
English translates to ‘<" in
mathematics

Calculating with fractions

e e
Example: Calculate 7 of £48

Solution:

MNow = =5x =, but before we can find % we need to find the value of ]E , then multiply by 5.

a
6

|t

To find ]E of 48 wa need to divide 48 by 6.
So, ]EnMB =48+ 6=8

Wile can now replace % with 8

So.2 of 4B =5x 2= 5xB=40.
6 5

=

%ianmrap!awdwimthas,

sinca];ufd-ﬂisﬂ

Final answer

%ME‘E=£4I]



Calculating with Percentages

Ezample: Calculate the VAT an £240 @ 17.5%
Solution:

Mating first that 17.5% = 10% + 5% + 2.5%

Mow 10% of £240 = 240 = 10 = £24

Since 10% = 'f4g, to find 10%
of £240 we divide 240 by 10.

Mow, since 10% is equal to £24

and
e of 10% is 5%
then
5% of £24
= ol £24
=£12
Similarly,
2.5% of £24 = €8,
We have then:
17.5% of £240
= [10% + 5% + 2.5%] of £240
=E24 + £12 + EG
=£42
Final answer:

17.5% of £240 = £42



We can of course use this method fo calculate any percentage but this method is best used when
the numbers are relatively simple. See the example below
Example: Caloulate 45% of £38
Solution: 45% of £36
= [4 x 10% + &%) of £36

il s Definitely worth reinforcing that 3.8
=36+ 10=36 means £3.60 and not £3.06
= £360,

and similarky

5% = £1.80

YWe then have

40% = 4 x 10%
=45 38
=144
=£14.40

Sa,

45% of £35

= [40% + 5%] of £36
=£14.40+ £1,80
=E£1B.20

Final answer: 45% of E3& = £16.20

Whilst it is possibla, it would be inefficient to calculate 23 608% of 406 87kg using this method.
For this a calculator is best used|



Calculator Methods

Calculator methods generally invelve changing the fraction or percentages into a decimal first
Decimals are often referred ta as “muliplying factors” since, having turned the fraction or percentage
into a decimal, we use it to multiply

Changing a fraction into a decimal
Ta change a fraction into a decimal, you ‘divide the top number (numeratar) by the bottom
number {denominator). To help pupils to remember this it is often useful to remind them

that a fraction looks like sign.

numerator | =
_— T
denominator =

This linge means “divide”

Changing a percentage into a decimal

Ta change a percentage into a decimal we aim to remember that parcentage means “per-nundred”,
Therefare 23% means 23 per 100. This is written as /g, and to change this fraction infa & decimal
wie divide 23 by 100, as above.

R

Lower ability students will
still have a problam with
this skill area.

Mote:
Mast pupils simply need to remember thal to change a percentage into a decimal, they should divide
tha percentage by 100.

A “starter” to a lesson where this skill needs to be utilised might look like this, where the
pupils need to fill in the blank spaces with the
appropriate value.

As this is 8 recurring decimal, how
many decimal places do we need (o
write down? It is worth pointing oul
that you woukd use all the numbers
on the calculator and round off at
the end of the calculation only.




Example:

Solution:

So,

Calculate 5 35% of 23 456kg

E 35% as a decimal?

£35+«100=0535
f—
-

This is the
‘multiplying factor

0.0535 x 23456 = 1,254.896

Final answar

5.35% of 23,456ka = 1,254.896kg

Depending upen the context, & suitable degree of accuracy would now be required.



r
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Numeracy Skill by Year group

The following are the basic skills a core pupil will have achieved by the end of the given year
— as outlined in the National Numeracy Strategy.

Pupils working at a level below their current year peers will be expected to, in most cases, ba
working at a level equivalent to one or two years below. E.g. a low ability year 7 will be
working at an equivalent year 5/ pupil.

Years 5 and & Skills

+ U=ze all four cperations to solve simple word problems invalving number and quantities based
on real life monay and measures

+  Multiply and divide positive whole numbers by 10, 100 and 1000

»  Order positive and negative numbars

= Use decimal and negative numbers

» Use decimal notation for tenths and hundredths

s Find basic fractions of quantities, e.g. % of, % of, "y of

+ Find simple percentages of quantities, a.q. 10%, 50%, 25%

« Basic calculator skilks but NO scientific caloulator skills taught at primary schaoal

« Round & number with one or two decimal places to the nearest whole number

« Uze, read and write standard metric units, incleding their abbreviations, and conversions
betwesn them

« Suggest suitable units and measuring equipment to estimate or measure length, mass or
capacity

» Measure and draw fines to the naarest millimetre

« Calculate area and penmeter of simple shapes

» Record estimates and readings from scales 1o a sutable degree of accuracy

+ Recognise perpendicular and paraliel lines

« Recognise whera a shape will be after reflection

« Read and plot co-ordinates in all four quadrants

« Usa a profractor to measure angles up to 180°

« Find the mode and range of a set of data and begin to calculate a mean of a set of
data

+ Able to extract and inferpret data in tables and bar charls

10
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Year 7 Skills

All of the above, plus ...

Know and usa the order of operations, including brackets, ie brackets, = and +, then + and
Mental methods to calculate simple decimals, fractions and percentages

Check a result by considering whether it is of the nght magnitude — estimation

Use a letter to represent unknown numbers

Simplify algebraic expressions, eg. s+ 2y + 3r—p =y + dx

Use simple formiulas

Calculate area, perimeter and volume for simple shapes

Design a data collection sheat or guestionnaire to use in a simple survey; construct
freguancy tables

Construct, an paper and using 1CT. graphs and diagrams to represent data including bar-
lime graphs, frequency diagrams

IUse ICT to ganerate pie charts

Compare data using tha range, mean, median and mods

Interpret diagrams and graphs (including pie charts) and draw simple conclusions based on
the shape of graphs and simple statistics

Year B skills

All of the above plus ...

Add, subtract, multiply and divide positive and negative numbers

Calculate any fraction of any quantity

Use squares, square roots, cubes and cube roots

Find any percentage of any quantity

Reduce a ratio to its simplest form

Lse a scientific calculator to carmy out more difficult calculations

Solving simple algebraic equations, eg. 2x+ 3 =15

Plot graphs of simple algebraic equations, including interpretation of the gradient of
a straight line

Use and read and write standard metric units to salve problems involving perimeter, araa
and valume

Calculate area, perimeter and volume of simple shapes including triangles




12

Linderstand and use the language and nofation associated with enlargement

Collect data using a suitable method, including data logging wsing ICT

Able to construct, extract and interpret data in tables, bar charts, pee charts, simple line
graphs and scatter graphs (NE — both on paper and using ICT)

Find the mean, median, mode and range of a set of data, both discrete and
continuous, and begin to calculate mean of a set of continuous data

Year 9 Skills

All of the above plus ...

¥

Begin to use numbers in standard form

Add, subtract, multiply and divide fractions

Make and justify estimates and approximations of calculations

Use farmulae frofm mathematics and other subjects including substitution of numbers inte
those formulae and changing the subject of those formulas

Construct graphs arising from real ife problems, for example: distance time graphs,
conversion graphs. e.g. temperature, currency

Circle facts - formulae for perimeter and area

Uee and interpret maps and scale drawings

Suggest a problem to explore using statistical methods, frame questions and raise
conjectures/hypathesas




