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Welcome to another issue of our Primary Magazine. This magazine has been serving primary teachers for 76
issues with a varied collection of articles related to maths education and mathematics professional
development - all of which are accessible through the Primary Magazine Archive.

Contents

In each issue we have a selection of interesting and useful articles. New National Curriculum in Focus is
dedicated to unpicking the new curriculum and how to understand and develop the requirements of the
new programmes of study. This edition focuses on exploring how to design learning for short division.

Where's the Maths in That? shares ideas for ensuring that mathematics is taught and experienced across the
curriculum. In the coming months, this series of articles that will explore opportunities for mathematics and
mathematical thinking within the new science programme of study. This month the theme is Evolution and

inheritance for Y6.

Finally, Maths in the Staff Room provides simple plans for CPD meetings in your school to be led by a
member of staff. These are short meetings that can be used exactly as indicated or adapted to meet the CPD
needs of the school. We continue our series focusing on the features of great teaching in the context of
maths which was explored in full in [ssue 73. In this issue we explore organising mathematical learning.

But first, we have a News section, bringing news from the NCETM and beyond to keep you up to date with
the fast-changing world of mathematics education.
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Sample KS1 and KS2 test papers for 2016 are now available

On 29 June the DfE published the final framework for KS1 and KS2 assessment for use by test writers.
There will be one performance descriptor for each key stage. No manipulatives will be permitted in any of
the papers for KS1 or KS2. Some measuring equipment and a mirror will be permitted for KS2. Sample test
papers for KST and KS2 are also available with accompanying mark schemes. If you are interested in
carrying out these sample tests with your current Y2 and Y6 before the holidays to see how they fair when
compared to the old levelled tests, then please do share your findings in the Primary Forum.

Qo

PISA assessments

We regularly hear politicians referring to the international comparison assessments such as PISA and
TIMSS. This document from the National Foundation for Educational Research (NFER) shares how data
from the 2012 PISA assessments shape up for the UK, with a number of examples of our position in the
international rankings for maths.

Qe

Rubbers

Last month this news item shot around social media after Guy Claxton was reported to have claimed that
“erasers are the instrument of the devil”. Whether you agree or disagree, this article can serve to help you
to stop and reflect on the use of rubbers in your maths lessons, and the value you place on pupil mistakes
as part of the learning process.

®

London Mathematical Society CPD Grants

Did you know that the London Mathematics Society (LMS) provides opportunities for schools/ teachers to
bid for grants of up to £400 to support teachers with maths-specific CPD? Although there are certain
conditions that need to be met, these grants are available to all teachers. Application deadlines for grants
are 31 August, 30 November, 31 January and 30 April each year, so you might like to start considering an
application over the summer.
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NCETM National Curriculum support

Have you explored our National Curriculum Planning Tool yet? This interactive tool will support you in the
following ways: your subject knowledge; making connections within and across the primary curriculum;
suggest helpful papers, pupil activities, exemplification of expectations, and links to the suite of NCETM
videos. There are also sections on the Bar Model, Teaching Fractions, Progression in Reasoning, and
Developing a Scheme of Work - all accessible via buttons on the main National Curriculum information

page.

Qo

Mathematics CPD and networking events

Don't forget to use our Professional Development Calendar if you are looking for courses or training run
by high quality providers of maths CPD, or indeed any events in the next few months where you can meet
and share experiences with other maths teachers. Look for CPD Standard Holders (gold rosette) and/or
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Accredited Professional Development Leads (purple rosette). A list of providers, classified by the same
system, can be found in the CPD Providers Directory.

Qe

Mastery

A reminder of the new section of the NCETM website that pulls together all the work the Centre, and the
Maths Hubs are doing in the field of mastery. The NCETM has also started three new threads of discussion
in the Maths Café community. Please contribute your views and experiences: constructive criticism is
always welcome.
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New National Curriculum in Focus

New National Curriculum in Focus is dedicated to unpicking the new curriculum and how to understand and
develop the requirements of the new programmes of study for mathematics. You can find previous features in
this series here.

Designing learning for short division

The new curriculum requires children to learn to use standard written methods sooner than has been
taught in recent years. In their 2011 report Good practice in primary mathematics: evidence from 20
successful schools, Ofsted identified that in the most successful schools pupils were moved to standard
written methods swiftly and once pupils were secure with interim methods were moved quickly on to
more efficient methods.

What is important is that, if pupils are to be expected to move to a standard written method more quickly
than previously expected, we need to ensure that that they do this not only with procedural fluency but
with conceptual understanding.

So can this be achieved for short division?

Let's consider the Y6 statement from the programme of study:

divide numbers up to four digits by a one-digit number using the formal written method

Appendix 1 of the National Curriculum suggests this method for short division:

Short division

98 < 7 becomes 432 + 5 becomes 496 + 11 becomes
i 4 8 6 r2 4 § rl
........ a s -
7.9 &8 514 3 2 11 4 9 &
Answer: 14 Answer: 86 remainder 2 Answer: 45 -

Before pupils can begin to learn to do this there are a number of skills and concepts that need to have
been developed in order to carry out short division:

9 recall fluently multiplication facts to 12 x 12, recognise multiples

9 visualise and understand how a four-digit number can be partitioned and recombined into
multiples of 1000, 100, 10 and 1 with both concrete and abstract representations. (i.e. base 10
(concrete), place value counters or arrow cards)

visualise the relative quantity of the numbers

know the value of a digit because of its position in a number

understand the effect of multiplying by 10, 100 and 1000

understand that multiplication and division are inverses and use this relationship to estimate and
check answers

=A =8 =4 =4
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9 decide when it is more efficient to calculate mentally
9 understand the concept of a remainder after division
9 understand that division is (left) distributive over addition,eg(@+b)+c=(@+c)+(b+¢)

Scaffolding learning through procedural and conceptual variation
One particular feature of the teaching seen in Shanghai has been the use of teaching with conceptual and
procedural variation. You can read in more detail what this means in National Curriculum in Focus from

Issue 73.

So what might conceptual and procedural variation look like in the context of teaching short division of
four-digit numbers by a single-digit number?

An effective representation of multiplication is to consider this as an array.

e.g. Looking at the columns we can see 7 x 14 = (7 x 10) + (7 x 4), but also reveals from the rows that 14 x 7
=7x14=098:

C00000
OoOdoo

o o [ o
0odoaoo
[]
]

This can help to understand the abstract notation of often referred to as the ‘bus stop’ method:

There is one lot of seven 10s and four lots of seven ones.
So how is this translated to a written method for division?

Firstly, in choosing examples we should be mindful of the different skills that need to be developed. In
previous articles we have separated out examples that require regrouping from those that do not. So
when dividing a four-digit number by a single digit number using short division we should begin with
examples that do not require regrouping to develop a secure method.

A Department for Education initiative to enhance professional
development across mathematics teaching


https://www.ncetm.org.uk/resources/46489

Primary ‘
& Early Years National Centre

MagaZIHE for Excellence in the

Teaching of Mathernatics
L [

Let’s consider the problem: A biscuit factory makes the same number of biscuits every hour. If it makes
3636 biscuits in three hours, how many biscuits are made every hour?

By Y6 we should expect pupils to recognise that this is a division problem. By first acting out the problem
with concrete resources, this will enable any uncertain pupils to see that the actions they are performing
are related to the abstract problem 3636 + 3 =7

Building 3636 with place value counters will present this:

T Y e W N T
L] 1 _OOICIOIO] ] ] 0/000l00

How many times can we share three thousand between three?

What's the same, ThiH|T|Ts

what's different?

ﬁ

How many times can we share six hundred between three?

What's the same, ThiH|T]|1s
what's different? 1] 2

ﬁ

What's the same, ThiH|T|Ts
what's different? 112 |1

ﬁ

What's the same, ThiH|T]|1s
what's different? 112 (1] 2

The variations from left to right draw the pupils’ attention to the meaning of the abstract representation.
Opportunities should be given for pupils to articulate these similarities and differences by posing
questions that help to reveal the pupils’ deepening understanding. For example — why do you think these
are different? Why do you think these are the same? Pupils should be encouraged to seek the similarities
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and differences and at each successive step compare what has changed and what has remained the same
(see Issues 75, 74 and 73 for further examples in the context of other operations).

Vary the numbers slightly in the same word problem. For example this sequence will enable pupils to
notice slight variations in each problem in terms of the recording:

3639 +3=
3669 +~ 3 =
3969 +3 =
6969 + 3 =

All of the above problems require simple division and no regrouping when dividing by three. Pupils
should then have the opportunity to practise for fluency in the context of problems with other divisors,
dividends and contexts, moving away from the need to use the concrete resources when pupils are
confident that they understand the method.

Pupils’ understanding could be deepened by asking them to finding possible answers for the numbers
hidden by the stars:

Th H T 1s

o

However another problem such as 3642 + 3 will then enable a shift in the children’s emerging thinking
and generalising of the procedure to situations where regrouping is required.

As before, build the number with place value counters:

000CCECELEOC0000 ()

How many times can we share three thousand between three?

What's the same, ThiH|T|Ts
what's different? 1

ﬁ
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What's the same,
what's different?

ThiH|[T]|1s

ﬁ

What's the same,
what's different?

ThiH|[T]|1s

ﬁ

At this point the children will discover that they can share four tens between three only once, and that

there is a remaining
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