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Welcome to another issue of our Primary Magazine. This magazine has been serving primary teachers for 74
issues with a varied collection of different 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 a new series of articles exploring how to design learning
for column addition.

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 Forces and
Magnets for Y3.

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 begin a series focusing in on the features of great teaching in the context of maths
which was explored in full in Issue 73. In this issue we explore Dialogic Teaching.

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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Mastery specialist teachers programme

Details of a new programme, to create 140 new Primary Mathematics Mastery Specialists, will be
announced at the end of this month. The two-year programme, run by the NCETM in conjunction with
Maths Hubs, is aimed at existing primary teachers, keen to develop their own expertise at teaching for
mastery, and also their capacity to pass on their knowledge to groups of other teachers. Details, and an
application form, will be published on the NCETM and Maths Hubs websites, but if you'd like to be notified
directly, please fill in this form.
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Classroom-based research

In Issue 72, Maths in the Staff Room featured the use of models and images to support learning. You may
be interested to read this article written by MaST graduate, Sarah Hughes, who shares her experience of
supporting learning through play alongside the use of models and manipulatives in her Y2 classroom. She
provides evidence for improved learning as a result of the models and manipulatives because the play was
purposeful as well as making the models and images more engaging, motivating and meaningful:

"The provision of carefully selected models and images triggered curiosity in the children and helped to
develop their understanding of number facts as well as other mathematical concepts.

"I'think it is important to stress at this point, that play, or ‘playful teaching’, cannot merely be a gesture,
it needs to be embedded in a curriculum with context and purpose at the heart".
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New ATM publication

In Issues 68 and 69, National Curriculum in Focus featured problem solving and reasoning in Geometry
(KS2). The Association of Teachers of Mathematics (ATM) has recently published a new resource book with
ideas for using Geoboards.

Read the editor’s review of Exploring Area and Fractions with Square Geoboards.

®

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? There are certain conditions that
need to be met and application deadlines for grants are 31 August, 30 November, 31 January and 30 April
each year. These grants are available for all teachers.
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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.
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Don’t forget that if you are looking for high quality providers of maths CPD in the next academic year, use
our Professional Development Directory to find CPD Standard Holders (gold rosette) or Accredited
Professional Development Leads (purple rosette).
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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 column addition

The new curriculum requires children to learn to use standard written methods sooner than has been
taught in recent years. In their 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 the written method of addition?

Let's consider the Y3 statement from the programme of study:

add ... numbers with up to three digits, using formal written methods of columnar addition

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 column addition with conceptual understanding:

e Visualise and understand how a three-digit number can be partitioned and recombined into
multiples of 100, 10 and 1 with both concrete and abstract representations (i.e. base 10 (concrete)
or arrow cards)

¢ Visualise the relative quantity of the numbers.

¢ Know the value of a digit because of its position in a number

¢ Know that addition is commutative

e Be able to say that a three-digit number is greater than a but less than b

e Be able to mentally add:

0 athree-digit number and ones
0 athree-digit number and tens
0 athree-digit number and hundreds.

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. Teaching with conceptual variation involves the comparison of static models and
images of a mathematical concept which enables pupils to compare by identifying things that are the
same and different about the representations which then help to reveal the essential and non-essential
features of a mathematical concept. For example multiple examples of different triangles will enable
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pupils to generalise that for a shape to be a triangle it has to be a closed shape with three straight sides
and three vertices (i.e. the essential features of a triangle). The non-essential features being side length,
angle size, and orientation with respect to a horizontal line. Teaching with procedural variation relates
directly to Bruner and Wood’s Scaffolding (1976) and involves teaching a mathematical process in such a
way that the process is gradually ‘unfolded’ through a succession of carefully chosen steps so as to
gradually enable the child to determine ‘what stays the same’, and ‘what changes’ in each successive step.
This enables the pupils to identify the variant and invariant features of the process, seeing connections
between steps and leads to a generalisation that can be applied to all situations when the process is used.

So what might conceptual and procedural variation look like in the context of teaching written addition of
three-digit numbers? Written addition involves two distinct processes: adding without regrouping and
adding with regrouping. Regrouping occurs when, for example, the sum of the two numbers in the 1s
place is greater than 9. We begin without regrouping.

An assumption is made that the key skills and concepts mentioned above have all been acquired by the
pupils working on this process.

Begin with a simple work problem. Eg. A sheep farmer has 253 ewes and 4 rams. How many sheep are there
altogether? Write the word problem as an equation/ number sentence, demonstrate the written method
using the base 10 resources and use these representations to discuss the same and different features of
this problem:

What's the same, what's different?

+ 4=
253 + 4 v T
H | T 1s
2 | 5 3
il
2 9 7
What's stayed the same, What's stayed the same,
what's changed? what's changed?

Vary the numbers in the same word problem. Eg. A sheep farmer has 253 ewes and 40 rams. How many
sheep are there altogether? Use this word problem as before to write the equation/ number sentence,
demonstrate the written method with the base 10 resources and use these representations to focus on
the similarities and differences of the representations for this problem and the aspects that have and have
not changed between this and the previous problem:
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253 + 40 =
H| T |1s
2|5 |3

4 |0
219 |3

What's stayed the same,
what's changed?

What's stayed the same,
what's changed?

Vary the numbers in the same word problem. Eg. A sheep farmer has 253 ewes and 44 rams. How many
sheep are there altogether? Use this word problem as before to write the equation/ number sentence,
demonstrate the written method with the base 10 resources and use these representations to focus on
the similarities and differences of the representations for this problem and the aspects that have and have

not changed between this and the previous problem:

What's the same, what's different?

H

1s

253 + 44 =
H| T |1s
2|5 |3

4 | 4
2 |9 |7

What's stayed the same,
what's changed?

What's stayed the same,
what's changed?

The variations from left to right draw the pupils’ attention to the concrete representation which helps to
reinforce the place value of the digits as well as providing an image for the vocabulary when a sentence

such as “we add the five tens and four tens”.

The variation in successive steps helps to draw the pupils’ attention to what changes when ones or tens

are added together.
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This sequence could then continue with the pupils working with the teacher on a few further successions.
Such as:

253 +45=
253 +46 =
253 +34=
253 +24=

Before pupils work independently on a task such as:

Use the digits 2 5 3 4 1 to make a three-digit number and a two-digit number.
What's the largest total you can make? What's the smallest?

Learning can be deepened by offering further questions such as...

What's the largest even total you can make? What's the smallest?

altogether?
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