


As outcomes, Year 8 pupils should, for example:
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As outcomes, Year 9 pupils should, for example:
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NUMBER Mental calculation methods

Use vocabulary from previous year. 

Begin to recognise when an exact answer is not needed 
and an estimate is sufficient, or when an exact answer is 
needed and an estimate is insufficient.

Estimate large numbers by estimating a small 
proportion then scaling up, in mathematics and other 
subjects. For example, estimate:
•	 the number of clover plants on a lawn;
•	 the daily volume of water a typical person drinks.

Estimate the position of a point on an unmarked scale. 
For example:
•	 Estimate the number that the arrow is pointing to.

Estimate squares and square roots. For example:
•	 Estimate √30.
		  √25 < √30 < √36,  so  5 < √30 < 6,  and  √30 ≈ 5.5
•	 Estimate (3.718)2.
		  32 < (3.7)2 < 42,  so  9 < (3.7)2 < 16, and (3.7)2 ≈ 14

Know that:
•	 Sometimes there are different ways of finding an 

approximate answer. 
•	 More than one approximation to the same 

calculation is possible. 
For example:
•	 467 × 24 ≈ 400 × 25 = 10 000  
	 467 × 24 ≈ 500 × 20 = 10 000
•	 677 ÷ 48 ≈ 600 ÷ 40 = 15
	 677 ÷ 48 ≈ 700 ÷ 50 = 14

Recognise what makes a ‘good approximation’.  
Answer questions such as:
•	 Approximate: 	 127 × 31
			        19
•	 Explain how to estimate an answer to
		  (17.8 – 4.6) ÷ (11.4 + 9.7)
	 before you use a calculator to work it out.  

Check the position of a decimal point in a multiplication 
by estimating the answer, e.g.
•	 67.3 × 98.02 ≈ 70 × 100 = 7000
	 and, using a calculator,
	 67.3 × 98.02 = 6596.746

Link to rounding (pages 42–5), and checking results of 
calculations (pages 110–11).

Use vocabulary from previous years. Understand the 
difference between and when to use ≈, =, ≠, ≡.

Recognise when an exact answer is not needed and 
an estimate is sufficient, or when an exact answer is 
needed and an estimate is insufficient.

Find approximate areas by rounding lengths. For 
example, the approximate area of this trapezium is:

	 1⁄2 × (40 + 50) × 9 cm2

	 = 1⁄2 × 810 cm2

	 = 405 cm2

Know that 3, 22⁄7 and 3.14 are all approximations to π. 
Use these values to calculate approximations to the 
areas and circumferences of circles.

Make and justify estimates of calculations such as:
•	 (2095 × 302) + 396
•	 3.75 × (2.36 – 0.39)
•	 103 × 0.44
	    √(16.1)
for example, by rounding to one significant figure.

Recognise the effects of rounding up and down on a 
calculation. Discuss questions such as:
•	 Why is 6 ÷ 2 a better approximation for 6.59 ÷ 2.47  

than 7 ÷ 2?

Recognise when approximations to the nearest 10, 100 
or 1000 are good enough, and when they are not.

Check the position of a decimal point in a multiplication 
by estimating the answer, e.g.
•	 48.6 × 0.078 ≈ 50 × 0.1 = 50 ÷ 10 = 5 
	 and, using a calculator,
	 48.6 × 0.078 = 3.7908

Link to rounding (pages 42–5), checking results of 
calculations (pages 110–11), finding the area of a 
circle using an approximation to π (pages 236–7). 
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