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#mathscpdchat 1 October 2019 

 

‘Structural arithmetic’: helping pupils use what they know in a way that exploits 

underlying mathematical structure, rather than calculating ‘blindly’. 

Hosted by Gerry McNally 

 

This is a brief summary of the discussion – to see all the tweets, follow the hashtag 

#mathscpdchat in Twitter 

 

 

 

Some of the areas where discussion focussed were: 

 

• that the term structural arithmetic as used in this discussion is explained, 

exemplified and discussed by Tony Gardiner in his book Teaching Mathematics at 

Secondary Level (links provided below); 

• that ‘mental calculation work should not end with Key Stage 2 … it should continue in 

Y7, but should increasingly use what pupils know in a way that exploits 

structure, rather than calculating blindly’; 

• that ‘from KS2 onwards, calculation should begin to move beyond bare hands 

evaluation, and should concentrate on developing an awareness of the algebraic 

https://twitter.com/mcnally_gerry
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structure lurking beneath the surface of so many numerical or symbolical 

expressions’; 

• that helping students to ‘calculate smart’ rather than ‘calculate blind’ is not only 

about seeing lots of examples, but also involves drawing attention to structural 

aspects of numbers and number combinations … how to do that? 

• a real example (provided by the chat host) of the actual steps used by two 

different Y7 pupils (during a diagnostic quiz) when they had to evaluate a product of 

three numbers … the example illustrated the difference between ‘blind’ and 

‘structural’ approaches; 

• that pupils’ responses to items in a diagnostic quiz can give the teacher ‘lots to work 

with going forward’; 

• pupils learning to resist the temptation to evaluate every numerical expression 

that occurs part-way-through a problem-solving process … learning to wait until 

they have a final unevaluated expression, and then to use ‘structure’ to simplify 

that final unevaluated expression … that foundation-level GCSE students who do 

this are at an advantage over students who evaluate expressions ‘as-they-go’; 

• that, for students who are struggling in ‘Foundation-level groups’, finding factors is 

hard… for example, they would struggle to see 25 × 16 as 25 × 4 × 4 = 100 × 4; 

• that pupils who have had plenty of opportunities to notice the structure in 

arithmetical expressions are more likely to use structure to simplify calculations 

than to calculate ‘blindly’; 

• that challenges of the kind ‘Find a quick way to calculate, e.g. 4 × 51 + 3 × 102’ are 

usually challenges to use ‘structural arithmetic’; 

• challenging pupils to work out mentally lots of very simple examples (such as 14 × 

5 as 7 × 10), and share their mental methods; 

• that when pupils share their methods for calculations the object is not simply to 

‘say’ the calculations but more to reveal the structures they used; 

• students being in a position to be surprised by less obvious ways of using 

structure … for example, that GCSE Higher-level students should be able to see 

and do this kind of simplification-using-structure: √(4 − 2√3) = √(1 − √3)2 = 1 − √3 ; 

• that pupils need to be always on the lookout for ways to use structure in 

arithmetic, so building for themselves a sound base from which to learn 

(understand and use) algebra; 

• that ‘algebra copies the structure of arithmetic exactly, and applies it to a new 

‘mixed universe’ of symbols (or letters) and numbers… it is not the structure of 

arithmetic that is generalised, but the universe to which the old structure is 

applied’; 
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• students benefitting from choosing their own numbers (eg for dimensions) with 

the aim of making contextualised problems more manageable … that students like 

being ‘put in control’ rather than always doing the book’s/teacher’s examples; 

• that KS1/2 pupils may learn to use structure in numerical expressions by engaging in 

‘Number Talks’; 

• that the weekly #mathstratchat (which originates in the USA on a Wednesday 

evening, USA time, and so can be conveniently reviewed in the UK on Thursday 

mornings) promotes and discusses ‘creative approaches to processing numbers’. 

 

In what follows, click on any screenshot-of-a-tweet to go to that actual tweet on Twitter. 

 

This is part of a ‘conversation’ of tweets, about finding out to what extent pupils are using 

structural arithmetic naturally, making efforts to support pupils who struggle with it, and why 

facility with structural arithmetic lays foundations for understanding and using algebra. The 

conversation was generated by this tweet from Gerry McNally: 

 

including these from Mary Pardoe, Gerry McNally and Heather Scott: 

 

 

https://twitter.com/mcnally_gerry
https://twitter.com/mcnally_gerry/status/1179095522004668421
https://twitter.com/PardoeMary
https://twitter.com/mcnally_gerry
https://twitter.com/MathsladyScott
https://twitter.com/PardoeMary/status/1179096897140727810
https://twitter.com/mcnally_gerry/status/1179097965723553792
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and these from Heather Scott and  Mary Pardoe: 

 

 

 

https://twitter.com/PardoeMary/status/1179098911958556673
https://twitter.com/MathsladyScott/status/1179101760977326080
https://twitter.com/PardoeMary/status/1179103076738842625
https://twitter.com/MathsladyScott
https://twitter.com/PardoeMary
https://twitter.com/MathsladyScott/status/1179104065768378368
https://twitter.com/PardoeMary/status/1179105106089910272
https://twitter.com/MathsladyScott/status/1179105563994656770
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(to read the discussion-sequence generated by any tweet look at the ‘replies’ to that tweet) 

 

Among the links shared were:  

 

Teaching Mathematics at Secondary Level by Tony Gardiner which is a free downloadable 

copy of a very valuable, and influential book which offers a broad view of secondary 

mathematics. It should interest both seasoned practitioners and those at the start of their 

teaching careers. It was shared by Mary Pardoe  

 

Teaching Mathematics at Secondary Level by Tony Gardiner which is a purchasable real-

book copy of this very valuable, and influential book which clarifies certain crucial features of 

elementary mathematics and how it is learned – features which all teachers need to consider 

before deciding ‘How to teach’. It was shared by Mary Pardoe  

 

 

 

 

 

 

 

http://education.lms.ac.uk/wp-content/uploads/2014/07/DMG_6_no_1_2014.pdf
https://twitter.com/PardoeMary
http://education.lms.ac.uk/wp-content/uploads/2014/07/DMG_6_no_1_2014.pdf
https://twitter.com/PardoeMary

