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Welcome to the February edition of our Secondary Magazine, with longer days, and the prospect of seeing
some daylight outside school hours! In this edition, we take the opportunity to visit a couple of the many
Maths Hubs Network Collaborative Projects, being run by local Work Groups of teachers at a Maths Hub

near you.

Don't forget that all previous issues are available in the Archive.

This issue’s featured articles

— Teachers Thinking about Mathematical Thinking
‘ - First, we visit the ‘Mathematical Thinking and the new GCSE’ Work Group, at
]

the East Midlands East Maths Hub. As well as providing a flavour of the work
| being done by the group, and of the depth of discussion, we show some of
é,- the ideas being tried out by the teachers in their own classrooms and
consider how their pupils attempt reasoning tasks.

"5""‘"‘3‘6““‘“‘:%“““2‘6“"""& Adding Meaning to Subtracting

X Robert Wilne, leading the ‘Improving Continuity Across the Y5-8 Transition’
4 |r \——— ' — - Work Group for the London Thames Maths Hub, reflects on the conceptual
[op 'y ™™ o ) [ | models of subtraction that we offer learners of maths. His article is inspired

f‘?z 5 2 .3>§ 18 ).'Si.m . by an episode with his Y11 Higher Tier group, when he unexpectedly
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uncovered cracks in the foundations of their understanding, and also by his

work with the project. He suggests models of subtraction that he believes should be taughtin a
continuous way throughout primary and secondary school.

And here are some other things for your attention:

)l

With renewed and enthusiastic backing from the DfE, the NCETM and Maths Hubs have launched
recruitment for new cohorts of Mastery Specialists in both primary and secondary phases. Find out
more, including details of how to apply. The application deadline for the secondary phase is 5pm
on Monday 19 February.

Continuity of fractions learning from Year 5 to Year 8 is the topic handled in the latest NCETM
podcast.

In case you missed this episode of BBC's The Life Scientific, it's well worth listening to. Eugenia
Cheng not only oozes a passion for maths, but also gets under the skin of why young people - in
particular girls - may be turned off the subject.

Do you have an exceptional and ambitious student who will be 16+ by the summer? Promys
Europe offers a six-week residential opportunity based at Oxford University, for a small number of
secondary school students to explore deeply the creative world of mathematics. Full/partial
financial aid is available. Applications close on 11 February, so hurry!

MEI has recently updated the curriculum mapping of its 130+ Maths Item of the Month problems.
Covering a wide range of KS4 and KS5 topics, they are great resources to promote mathematical
thinking, proof and problem solving.

Cambridge Assessment are researching how the current reforms to AS/A levels are affecting
schools/colleges. Heads of Department, please consider completing their survey. For 15 minutes
of your time, there is the chance to win a £100 book token. Closing date is 1 March.

Image credit: Page header by Rachel Kramer (adapted), some rights reserved
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Teachers Thinking about Mathematical Thinking

This is an account of a Work Group being run by the East Midlands East Maths Hub, but this is one of 35,
running in every Maths Hub across the country as part of a Maths Hubs Network Collaborative Project. To get
involved, contact your local Maths Hub.

“What could be on the hidden labels?”

—— Hide and reveal :54.
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The maths teachers present, all very familiar with graphs of this type, think for a while, and some lively
discussion ensues.

“I'm not going to show you all the labels. Why not? Because getting it right or wrong is not the point here - it's
the discussion we are having that’s important.”

So says James Thomas, Work Group Lead for East Midlands East Maths Hub, leading the first session of the
Work Group: ‘Mathematical Thinking and the new GCSE’, with a small group of teachers from local
schools.

What would your GCSE students make of this hide/reveal task?

James admits that if he was as evasive about the ‘reveal’ part of this task, with his Y10 class, “there would
be a riot”, but his point is made - that learners of mathematics often get very tied up with whether they
are 'right’ or ‘wrong’. This can be a crutch for those that are normally right, and equally powerfully,
something that makes maths terrifying for others (and not only those that often get it wrong). In a task like
this, James has taken a graph that you might find in any secondary maths textbook (usually with a set of
closed questions alongside) and created a rich and meaningful discussion, where students have to engage
with the data to argue why it could, or could not, represent the data suggested by their classmates.
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Hide/reveal is just one of the powerful techniques that the Work Group is discussing, for promoting
reasoning and problem solving in secondary classrooms. They form a toolkit with which teachers, even
inexperienced or non-maths specialist teachers, can adapt standard textbook questions to discourage
students from adopting a ‘learn the algorithm’ approach. The techniques are designed to adapt standard,
and readily available material in a way that promotes deeper thinking and therefore more connected
understanding. Teachers in the Work Group acknowledge that the content demands at GCSE means that
reasoning and problem-solving can easily get ‘tacked on’ to an already full curriculum. There is a danger
that it becomes the part of the curriculum that gets left out when time is short, or only accessed by higher-
attaining students, rather than being integrated throughout learning. The toolkit provides a way to bring
reasoning into every lesson.

Below, are a couple of examples of ‘generic’ approaches that can open up thinking on any topic, question
or context:

Example 1: Sequencing Lines of Working Out / Here’s the Calculation, What’s the Question?

A shop sells flour from large sacks at a rate of £1.20 for 750g. As an introductory offer the shop is
currently offering a discount of ___% on all sales of flour.

The working out a student used to answer a problem related to this information is shown mixed up, below.

60=-5=12 14.40 - 3.60 = 10.80 12 % 1.20 = 14.40

14.40 = 0.25 = 3.60

Can you construct what the original problem might have been, and can you rearrange the 'working out'into
the order you think the student might have had it?

Write a reason explaining the meaning of each line of working out in relation to the problem.
What was the discount on offer?

Example 2: Developing chains of reasoning and deepening understanding

Below is an Edexcel question from the June 2017 GCSE exam to which a number of the Work Group activities
could be applied to open up opportunities for reasoning and deepening understanding. Where pupils may
already be confident answering the question, we look here at opportunities to use the structure of the problem
to develop further chains of reasoning.
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18 Daniel bakes 420 cakes.
He bakes only vamlla cakes, banana cakes, lemon cakes and chocolate cakes.

”
% of the cakes are vanilla cakes.

35% of the cakes are banana cakes.
The ratio of the number of lemon cakes to the number of chocolate cakes 1s 4.3

Work our the number of lemon cakes Daniel bakes.

On another day Daniel bakes a different number of vanilla, banana, lemon and chocolate cakes but the
quantities remain in the same proportion.

Challenge:

1. If you knew how many vanilla cakes were baked could you work out how many banana cakes
were baked? Give a chain of reasoning (What about in reverse?).

2. Try something more challenging: if you knew the number of chocolate cakes baked could you
work out the number of banana cakes?

Choose any two of the items below, how could you work one of them out if you know the other? Explain
your chain of reasoning. What other discussion issues might arise out of the answers?
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