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Introduction

During the academic year 2007/8, the Devon team of primary maths
consultants worked with pairs of teachers and teaching assistants in
fourteen schools on an intervention project. This project focused on
supporting children who had the potential to be working in line with age-
related expectations by the end of KS2 (and so attain Level 4) but who were
at the time working below age-related expectations. In each school a
consultant worked closely with the teacher and teaching assistant to support
intervention work with two groups of six pupils in upper KS2 for the period of
one term. The pupils were identified through analysis of data and diagnostic
assessments. Participants also came together to observe one-to-one
sessions in a mirror room and discuss emerging issues.

This project was a rich experience for all involved and provided us with the
opportunity to examine and interrogate the misconceptions and gaps in
understanding that hinder the progress of such children. It also allowed us
to create, develop and test out materials and it is these materials that have
been brought together in this publication. It is important to recognise that
these materials do NOT form an intervention programme to be followed from
beginning to end. They are a collection of assessments, teaching activities
and guidance around key aspects of mathematics that should be dipped
into and used when they match a need.

It was inevitable that many of the barriers we exposed were built during
much earlier experiences of mathematics. Whilst the materials in this book
have been written with support and intervention in the top end of KS2 in
mind, they could be used by teachers working in lower KS2 and even earlier,
particularly to support introducing these areas for the first time using the
materials as prevention rather than a cure!



10

Chapter 2: The use of imagery
to support interventions

“I now use a wider range of imagery; this has been so
beneficial to the groups that we have worked with, and yet
it is hard to believe that such a small thing would have such
a big impact.”
Teaching assistant participating in Devon project

“This project has highlighted the importance of using
imagery throughout the primary years.”
Teacher participating in Devon project

Imagery and imagination are fundamental to mathematics. This is because
mathematics is something we do in our heads. Teachers need to support the
development of children’s mathematical thinking by offering them images,
which may be visual, auditory or kinaesthetic.

Images are one important part of learning in mathematics, but to be really
useful they need to be connected to other elements involved. We can look
at this by considering the connective model for the learning of mathematics
devised by Derek Haylock and Anne Cockburn (Haylock and Cockburn,
2003) and referred to in Chapter 1. Their simple model is based on the belief
that effective learning takes place when the learner makes cognitive
connections. We have adopted and adapted this model and it has been
represented diagrammatically below.

symbols

language pictures

concrete experience
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Haylock and Cockburn suggest that it is in making connections between
their experiences of these four elements that the children’s learning is more
deeply embedded and their understanding made broader and deeper.

Let us consider this model in the context of learning to count in tens.
Children are often familiar with the language of counting when they come to
school (they have learnt the rhyme or parts of it) and when counting in
different step sizes they often learn the language pattern first. What can be
missing is an understanding of what is happening to the numbers when we
count (the adding/ subtracting of a constant number) and therefore there can
be a failure to use what is known when calculating. We need to exploit all
four parts of the connective model when counting, and link them, so that this
becomes apparent.

Counting in tens

1. Image

If we are counting in tens then modelling what is happening alongside saying
the numbers, by using a bead bar, Numicon, Base 10 equipment, etc. makes
it really clear that you are adding/subtracting ten each time and therefore
why the ones digit stays the same.

2. Symbols

At the same time the symbols can be written up, pointed to on a hundred
square or shown on an OHP calculator with the constant function set to +/-
10. This links the symbols to the language and image and reinforces the
pattern that underpins the counting.
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3. Language

The language needs to be extended to include both the number names and
the words of addition and subtraction. Asking questions such as:

‘What is sixty-seven and ten more?’

‘What is forty-four add ten?’

‘What is thirty-two subtract ten?’

‘What are ten fewer than fifty-nine?’

is one way to do this.

As well as asking these sorts of questions, the teacher can perform an action
and get the children to come up with a question or mathematical statement,
linking it to the symbols. For example, the teacher could model thirty-six then
add another ten on the bead bar.

4. Context/Concrete experience

It is very easy to use a context each time you do some counting and to vary
the context. For counting in tens the context may be money (10p pieces),
weight (10g weights), length (10cm strips – the base 10 equipment tens are
10cm long and ideal for this) or time (10 minute intervals on a teaching
clock).

The important thing is that all four parts of the model are present and
connected, with the connections being made explicit by the teacher. For
example, after asking “What is sixty-seven and ten more?” (language) the
teacher can follow this up by asking “How could I write that?” (symbols), ask
a child to model the calculation on the bead bar (image) and explain its
relevance to the problem (context).

There are also often connections between different images, different
contexts, different language and different symbolic expressions that can
represent the same, or similar, mathematical situations.
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Imagine two children…

Context placing some measurements on a 10m line for sports day

Image the number line helps them to plan their order

Language “2.5m comes just before 2.75m”

Symbols 2.5m<2.75m

But we want the children to know that they could also have described this
as:

Language “2.5m is 0.25m short of 2.75m”

Symbols 2.75m – 2.5m = 0.25m

Image the number line now being used as a calculating tool instead
of an ordering tool

They also need to know this helps them in a different situation:

Context they would need £0.25 more than £2.50 to be able to buy a
£2.75 magazine

These internal connections, between different images, different language,
different contexts and different symbolic representations for the same
mathematics, are as important as the connections between the four parts of
the model.

From a pragmatic point of view it is important to see the role of classroom
talk (or dialogue) in relation to this model. It would be easy to assume that
talk sits within the language aspect of our model. But language in the model
refers to the very specific mathematical language and vocabulary used in
connection with the experiences the children are having. The role of talk is
to help the children make the connections themselves. This talk can take
the form of teacher questioning, demanding children make connections;
children questioning, concerning connections not seen; talk between
children and explanations of points of view, etc. The verbal accompaniment
to the children’s experiences is what allows them to frame their
understanding. Classroom talk could, therefore, be viewed as the arrows on
the model that connect the four fields of experience.

• Warnings!

As we said at the start, images are important because maths is something
we do in our heads. Therefore, what we are aiming for is children to
internalise mathematical ideas and make them their own. Consequently, the
use of images should be to support children’s understanding and not taught
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PPEE11 RReeccooggnniissiinngg eeqquuiivvaalleenntt ppaarrttiittiioonnss ooff ssiinnggllee ddiiggiitt
nnuummbbeerrss aanndd ddeerriivveedd ppllaaccee vvaalluuee ffaaccttss

Resources
• Bead bar
• Numicon
• Empty number lines pre-drawn
• Base 10 equipment

Teaching Activity
Warm Up

Ask the children to quickly write down all the pairs
of whole numbers that equal 5. Record these for all
the children to see in order to reveal the pattern.
Discuss the pattern – can the children explain what
is happening, using an image or picture to support
their explanation? Five pegs on a hanger or five
cubes on a piece of string can be used to model
what is happening.

0 + 5

1 + 4

2 + 3

3 + 2

2 + 3

1 + 4

0 + 5

Ensure all the children are happy that all of these
combinations have the same value.

If the pattern generated is on
a flipchart, keep the sheet
visible for the remainder of
the session and if helpful add
it to the working wall in the
classroom for later sessions.
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Main Activity

How can these facts be used to help us with
the multiples of 10 that total 50?

Ask the children to discuss this in pairs and to use
the base 10 equipment to show the connection.
Share explanations with the whole group,
modelling with the equipment. Ask the children to
write down the facts they have generated that are
equivalent to 50.

Now switch to thinking about 500.

How can these facts be used to help us with
the multiples of 100 that total 500?

Ask the children again to discuss this in pairs and
to use the base 10 equipment to show the
connection. Ask them to write down the different
combinations and to explain how they found them.

Ask what else they could now do – are they
confident with multiples of 1000 that make 5000?

Now start with a different single digit number such
as 7 and use it to generate equivalent calculations
for 70, 700, 7000.

Cool Down

In pairs ask the children to think of a number fact
they know and how they can use this fact to work
out a calculation with bigger numbers. For
example:

I know 4 + 5 = 9 so 40 + 50 = 90

Ask them to write their two facts on a piece of
paper and then ask the children to pass their
sheets round to the next pair, look at the sheet they
receive and see if they can add more related facts,
e.g.

400 + 500 = 900, 4 000 + 5 000 = 9 000

Pass the sheets on again until all pairs have had all
the sheets and share the resulting calculations.

Children need to understand
the multiplicative relationship
between 5, 50 and 500 and
this will be underpinned by
their understanding of the
multiplicative nature of the
number system.
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PPEE22 PPaarrttiittiioonniinngg wwhhoollee nnuummbbeerrss ttoo ssuuppppoorrtt aaddddiittiioonn

Resources
• Base 10 equipment
• Bead bar
• Empty number lines pre-drawn
• Sheets of paper each with a different fact written in the

middle such as 2 + 7 = 9, 5 + 6 = 11, 5 + 3 = 8, 8 + 5 = 13

Teaching Activity
Warm Up

Give each pair a number (9, 8 or 6) and ask them
to generate a similar list of all the pairs of numbers
that can be used to make their given number. Ask
them to check the lists prepared by the other pairs.

Main activity

Tell the children you are going to use this ability to
partition numbers to help with more difficult
calculations.

Start with 38 + 7

Which of the ways of partitioning 7 will be
most useful for this calculation? Why? What if
it was 37 + 7? 36 + 7?

Invite the children to use the bead bar or base 10
equipment to support their explanations.

38 + 7 (38 + 2 + 5)

37 + 7 (37 + 3 + 4)

36 + 7 (36 + 4 + 3)

Can we use this to help with larger numbers?

What if we had 380 + 70? 3800 + 700? How would
you partition the numbers now?

380 + 70 (380 +20 + 50)

3800 + 700 (3800+200 +500)

Model these on a number line.

You are looking for the
children understanding that
bridging to the nearest decade
number makes the calculation
easier to do and means it can
be done in two quick steps,
rather than counting in ones.
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Give the children some other calculations and in pairs ask them to agree how they would
partition the second number to make the calculation easy to do.

134 + 8

247 + 9

398 + 6

350 + 80

470 + 60

580 + 70

Tell each pair which of the calculations you are going to ask them to explain and allow them
time to rehearse their explanations before sharing them with the whole group. As one pair
explains, invite the other children to model their explanations on a blank number line or using
the equipment.

Draw the children’s attention to the fact that to do these calculations we have been keeping
the first number whole and partitioning the second number. Explain that we could split up
both numbers but this can add in extra steps and keeping the first number whole makes it
easier to keep track.

Cool Down

Put 9, 8 and 7 in the centre of three different pieces of paper plus a calculation that involves
partitioning the number into 1 +…, e.g. 49 + 8, 59 + 7, 89 + 9. Give one piece to each pair
and ask them to write down a calculation which would involve partitioning the number in the
centre in a different way, e.g. 45 + 9, 34 + 8, 77 + 7.

Ask them to pass the sheets to the next pair, who must come up with a calculation that
involves partitioning the number in the centre in another different way. Pass on again and
repeat. When each pair has written on each sheet ask them to write a calculation involving
the number in the middle when they would NOT need to partition it, e.g. 50 + 8.

Discuss what they notice about the calculations.

Follow Up
Extend the discussion about what the children notice about the calculations that leads you
to partition into

1 + …, 2 + … etc.

Provide the children with more opportunities to make decisions about the best way to
partition the second number, to explain their decision and to model their thinking on a
number line.


