
While you’re waiting for the session to start, 
complete the questions below. 

Compare your answers to others around you –
did you use the same method?

1. Find the nth term of 5, 18,  35,  56, …

2. Find the highest common factor of 180 and 225

3. Factorise 8𝑥2 − 77𝑥 − 30

4. Divide 3𝑥3 + 8𝑥2 + 3𝑥 − 1 by (𝑥 − 2)

5. Work out 84 - 27
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What do we mean by a method?

•An approach to solving a problem?

•A layout or structure?

•A mathematical procedure?



Source: @studymaths
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•An approach to solving a problem?
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Tweaks to minimise cognitive load



What do we mean by a method?

•An approach to solving a problem?

•A layout or superficial structure?

•A mathematical procedure?





A plumber charges £120 for a 4 hour job. 

How much does the plumber charge for a 3 hour job?

Unitary Method

£120 for 4 hours
 

£30 for 1 hour

£90 for 3 hours

‘Rule of Three’

£120  4

£𝑥  3

£120 x 3 = 4𝑥 There are many 
international 
differences in 

commonly 
used methods





Factorise 𝑥2 + 10𝑥 + 21

𝑥2 + 10𝑥 + 21 = (𝑥 + 7)(𝑥 + 3) 

𝑥2 + 10𝑥 + 21

= 𝑥 + 5 2 − 25 + 21

= 𝑥 + 5 2 − 4

= 𝑥 + 5 − 2 (𝑥 + 5 + 2)

= (𝑥 + 3)(𝑥 + 7)



𝑥2 + 4𝑥 − 32

= 𝑥 + 2 2 − 4 − 32

= 𝑥 + 2 2 − 36

= 𝑥 + 2 − 6 (𝑥 + 2 + 6)

= (𝑥 − 4)(𝑥 + 8)
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Why care about methods?

✓Controversial ∴ interesting discussions.
✓We should explore methods with our pupils (they do in high 
performing jurisdictions) - it is revealing and insightful and 
leads to a deeper understanding.

✓Teachers should be able to offer a toolkit of approaches, not 
just their ‘favourite’ method.

✓This is what ‘subject knowledge development’ looks like for 
experienced maths teachers.

✓We need to understand the methods our students are taught by 
other teachers (including online!) so we can provide the right 
support and assess work accurately.

✓It’s fun to explore methods (teachers = curious mathematicians).



“Of course my method is the best 
method. My students always get 

their answers right”



What do we mean by ‘best’?

Most efficient

Most elegant

Most logical

Most applicable

Most widely used

Easiest to teach

Easiest to remember



Divide   𝑥3 − 3𝑥 + 2 by   𝑥 − 1

𝑥 − 1 𝑥 − 1  (𝑥 − 1)𝑥2 𝑥 − 1 𝑥 − 1  (𝑥 − 1)𝑥2 𝑥 − 1    +𝑥 𝑥 − 1  (𝑥 − 1)𝑥2 𝑥 − 1    +𝑥 𝑥 − 1  − 2(𝑥 − 1)

= 𝑥 − 1 𝑥2 + 𝑥 − 2





Some principles for method selection

1. Have an open mind – try new things.

2. You can’t stop students from seeing other methods (from 
other teachers/tutors/parents/online) so we must always 
acknowledge that alternative methods exist.

3. Know your homework platforms!

4. Department CPD is very important.



Sparx Hegarty



= 𝑥 𝑥 − 5 + 3(𝑥 − 5)





‘sausage/balloon/peanut’



Distributive Method

4𝑥 + 3 2𝑥 + 10
= 4𝑥 2𝑥 + 10 + 3 2𝑥 + 10

= 8𝑥2 + 40𝑥 + 6𝑥 + 30
= 8𝑥2 + 46𝑥 + 30



Factorise 15𝑥2 + 26𝑥 + 8

"The beginner will 

frequently find that is 

it not easy to select 

the proper factors at 

the first trial. Practice 

alone will enable him 

to detect at a glance 

whether any pair he 

has chosen will 

combine so as to give 

the correct 

coefficients of the 

expression to be 

resolved".  (1885)



Factorise 6𝑥2 + 17𝑥 + 12 by inspection 

(‘guess and check’).

(3𝑥 + )(2𝑥 + )



Factorise 6𝑥2 + 17𝑥 + 12 by grouping.

Popular in modern 
textbooks, and 

textbooks from the 
1950s and 60s

Issues
✓Retention (highly procedural)
✓Detachment from prerequisite skills

𝑎𝑐 = 72
Factors of 72
1, 72
2, 36
3, 24
4, 18
6, 12
8, 9 

Split:
6𝑥2 + 17𝑥 + 12 = 6𝑥2 + 8𝑥 + 9𝑥 + 12

Factorise each half:
6𝑥2 + 8𝑥 + 9𝑥 + 12 = 2𝑥 3𝑥 + 4 + 3 3𝑥 + 4

Collect (factorise):
3𝑥 + 4 (2𝑥 + 3)

MAFF = Multiply, 
add, factorise, 

factorise





Grid Method 

Factorise 15𝑥2 + 26𝑥 + 8

𝟑𝒙 + 𝟒

𝟓𝒙 15𝑥2 + 20𝑥

+ 𝟐 + 6𝑥 + 8





Factorise 6𝑥2 + 17𝑥 + 12 by Lyszkowski's method.

𝑎𝑐 = 72
Factors of 72
1, 72
2, 36
3, 24
4, 18
6, 12
8, 9 

(6𝑥 + 8)(6𝑥 + 9)

6

=
2 3𝑥 + 4 3(2𝑥 + 3)

6

= 3𝑥 + 4 (2𝑥 + 3)
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Factorise 6𝑥2 + 17𝑥 + 12 by the monic method.

𝑦 =  6𝑥2 +  17𝑥 +  12

Multiply by 6 6𝑦 = 6(6𝑥2) + 6(17𝑥) + 6(12)

a =  6𝑥 6𝑦 = 𝑎2 + 17𝑎 + 72

Factorise the monic 6𝑦 = (𝑎 + 8)(𝑎 + 9)

a =  6𝑥 6𝑦 = (6𝑥 + 8)(6𝑥 + 9)

Divide by 2 and 3 𝑦 = (3𝑥 + 4)(2𝑥 + 3)



Where’s the research…?



𝟖 𝟒

− 𝟐 𝟕



𝟕𝟖 𝟏𝟒

− 𝟐 𝟕



𝟖 𝟏𝟒

− 𝟑𝟐 𝟕



𝟕𝟖 𝟏𝟒

− 𝟐 𝟕

Decomposition
Re-write 84 as 70 + 14





𝟖 𝟏𝟒

− 𝟑𝟐 𝟕

Equal Addition
84 – 27 becomes 94 - 37





𝟖 𝟏𝟒

− 𝟑𝟐 𝟕

𝟕𝟖 𝟏𝟒

− 𝟐 𝟕
Decomposition
(my method)
Re-write 84 as 70 + 14

Equal Addition
(mum’s method)
84 – 27 becomes 94 - 37



Name Age

Neil 66

Mandy Mid 50s

Clare 50ish

Clare’s sister 50ish

Peter 51

Dawn 56

Stuart 49

Peter 30s

Michaela 25

Name Age

Mum 69

Gillian 61

Andy Mid 50s

Trevor 70s

Jo’s method Mum’s method

No idea
Name Age

Tony 68

Bec Late 20s

Tony Mid 20s



The relative merits of the 
methods of teaching 

subtraction
Large scale studies in the 1930s

“One of the most debated questions in the teaching of arithmetic is that 

of the method to be used in subtraction”

This report recommended the complete abandonment of  
the decomposition method.



𝟖 𝟏𝟒

− 𝟑𝟐 𝟕

𝟕𝟖 𝟏𝟒

− 𝟐 𝟕
Decomposition
Re-write 84 as 70 + 14

Equal Addition
84 – 27 becomes 94 - 37



• Subtraction

• Multiplication 

• Decimal multiplication

• Division

• Fraction division

• Highest common factor and lowest common multiple

• Reverse percentages

• Two-step linear equations

• Linear simultaneous equations

• Expanding double brackets

• Factorising non-monic quadratics

• Linear sequences

• Quadratic sequences

• Equations of linear graphs

• Quadratic inequalities

• Vertex of a quadratic

• Simplifying surds

• Angles in polygons

• Polynomial division





Let’s Talk!

Twitter: mathsjem
Bluesky: mathsjem
Facebook: resourceaholic

Blog: resourceaholic.com
Book: A Compendium of 
Mathematical Methods
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  8  x 2 − 77 x − 30


  3  x 3 + 8  x 2 + 3 x   − 1


  ( x   − 2 )


  £ 120  


  x


  x


   x 2 + 10 x + 21


   x 2 + 10 x + 21 = ( x + 7 ) ( x + 3 )


   x 2 + 10 x + 21


  =    (  x + 5 ) 2 − 25 + 21


  =    (  x + 5 ) 2 − 4


  =  (  x + 5 − 2 ) ( x + 5 + 2 )


  = ( x + 3 ) ( x + 7 )


   x 2 + 4 x − 32


  =    (  x + 2 ) 2 − 4 − 32


  =    (  x + 2 ) 2 − 36


  =  (  x + 2 − 6 ) ( x + 2 + 6 )


  = ( x − 4 ) ( x + 8 )


  ∴


   x 3 − 3 x + 2  


  x   − 1


   (  x   − 1 )


   (  x   − 1 )                     ( x   − 1 )


   x 2  (  x   − 1 )


   (  x   − 1 )                     ( x   − 1 )


   x 2  (  x   − 1 )


  + x  (  x   − 1 )                     ( x   − 1 )


   x 2  (  x   − 1 )


  + x  (  x   − 1 )     − 2 ( x   − 1 )


  =  (  x   − 1 )  (   x 2 + x   − 2 )


  = x  (  x − 5 ) + 3 ( x − 5 )


   (  4 x + 3 )  (  2 x + 10 )


  = 4 x  (  2 x + 10 ) + 3  (  2 x + 10 )


  = 8  x 2 + 40 x + 6 x + 30


  = 8  x 2 + 46 x + 30


  15  x 2 + 26 x + 8


  6 x 2 + 17 x + 12


  ( 3 x   +         ) ( 2 x   +         )


  6 x 2 + 17 x + 12


  a c = 72


  6  x 2 + 17 x + 12 = 6  x 2 + 8 x + 9 x + 12


  6  x 2 + 8 x + 9 x + 12 = 2 x  (  3 x + 4 ) + 3  (  3 x + 4 )


   (  3 x + 4 ) ( 2 x + 3 )


  15  x 2 + 26 x + 8


  𝟑 𝒙


  +   𝟒


  𝟓 𝒙


  15  x 2


  +   20 x


  +   𝟐


  +   6 x


  +   8


  6 x 2 + 17 x + 12


  a c = 72


    ( 6 x + 8 ) ( 6 x + 9 ) 6


  =   2  (  3 x + 4 ) 3 ( 2 x + 3 ) 6


  =  (  3 x + 4 ) ( 2 x + 3 )


  6 x 2 + 17 x + 12


  y =   6 x 2   +   17 x   +   12


  6 y = 6 ( 6 x 2 ) + 6 ( 17 x ) + 6 ( 12 )


  a =   6 x


  6 y = a 2   + 17 a + 72


  6 y = ( a + 8 ) ( a + 9 )


  a =   6 x


  6 y = ( 6 x + 8 ) ( 6 x + 9 )


  y = ( 3 x + 4 ) ( 2 x + 3 )
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