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Teaching point 1:

The mean is the size of each part when a quantity is shared equally.

Teaching point 2:

The mean is defined as the sum of all the numbers in a set of data divided by the
number of numbers/values that make up the set of data. If we know the mean of a set of
data and the number of numbers/values in that set, we can calculate the total of the set.
The mean of a set changes if the total value of the set changes or if the number of
numbers/values in the set changes.

Teaching point 3:

The mean can be used to compare data.

Teaching point 4:

The mean is not always an appropriate representation of a set of data.
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2.26 Mean average

Overview of learning
In this segment children will:

be introduced to the concept of the ‘mean average’

learn how to calculate the mean from a set of data

explore how to use the mean to solve a variety of problems

use the mean to compare sets of data

learn when it is/is not appropriate to use the mean to represent a set of data.

This segment begins by focusing on the concept of the 'mean average’. The ‘mean’ is defined as the sum
of all the numbers in a set of data divided by the number of numbers/values that make up the set of
data. The concept is abstract in the sense that it represents a set of numbers, and it is therefore
important that children are confident with the concept before moving on.

The median and mode averages are not addressed in the primary curriculum. The median is the middle
value in a set of data where all the numbers/values are lined up in numeric order, and the mode is the
number/value that appears the most often.

The word ‘set’is introduced to represent a group of numbers/values. Within the context of the mean
average the following terms are distinguished:

the total value of the set - all the numbers/values in the set added together
the number of numbers/values in the set.

For example, if there are 32 books shared between four children:

the total value of the set is 32 — the number of books added together
the number of numbers/values is four — the four children.

The mean represents the number of books that each child would have if the books were distributed
equally. This is calculated by dividing the total number of books by the number of values: 32 + 4=8. So
the mean is eight.

Teaching point T uses the familiar topics of equal and unequal sharing (segment 2.2 Structures:
multiplication representing equal groups) and partitive division (segment 2.6 Structures: quotitive and
partitive division) to introduce the concept of the mean. Counters and bar models are used to help with
visualisation. Simple numbers should be used in the early stages so that children can focus on the
structure and concept. By the end of this teaching point they should be confident with the
generalisation: ‘The mean is the size of each part when a quantity is shared equally.’

Once the concept of the mean has been established, Teaching point 2 explores how to calculate the
mean, working with the generalisation: Whe mean is the total of the numbers divided by how many
numbers there are®32em sentences are used to ensure that children understand what each number
represents.

Next children will work with the mean in various ways:

calculating the total quantity when the mean and the number of values is known

exploring how the mean is affected when the total quantity or the number of values changes
calculating the mean when one of the numbers in the set is zero

using the mean to find missing information in sets of data.

In Teaching points 3 and 4 children learn that the mean can be used to compare data, but that there are
contexts where the mean is not a suitable representation due to outliers in the set of data.
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An explanation of the structure of these materials, with guidance on how teachers can use them, is contained
in this NCETM podcast: www.ncetm.org.uk/primarympdpodcast. The main message in the podcast is that

the materials are principally for professional development purposes. They demonstrate how understanding of
concepts can be built through small coherent steps and the application of mathematical representations.
Unlike a textbook scheme they are not designed to be directly lifted and used as teaching materials. The
materials can support teachers to develop their subject and pedagogical knowledge and so help to improve
mathematics teaching in combination with other high-quality resources, such as textbooks.
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2.26 Mean average

Teaching point 1:

The mean is the size of each part when a quantity is shared equally.

Steps in learning

Guidance

Representations

1:1

To introduce the topic of mean average
(referred to as ‘mean’ from here
onwards), this teaching point considers
how to move from unequal sharing to
equal sharing. Children will build on
their knowledge of equal and unequal
groups covered in segment 2.2
Structures: multiplication representing
equal groups.

Begin with a context where objects are
being shared unequally, for example a
group of children who have some
football cards. You may want to use
actual football cards or represent the
cards using counters or multilink cubes.
Arrange them in a way that is easy to
compare, as shown opposite.

Present the problem and look at how
the cards could be redistributed so that
they are shared equally.

For the example opposite, you could
start with Dave, who has the most
cards. He could give two of his cards to
Cath and two of his cards to Evie. Ask
children “Is this now fair?’

Three of the children now have the
same number of cards, but Amy and
Evie still have fewer cards than Ben,
Cath and Dave. If Ben, Cath and Dave
each give one card to Amy she will
have four. Ask children ‘Is this now fair?’

Yes, they all have four cards; ‘The cards
have been shared equally.’

‘Amy has one card, Ben has five cards, Cath has three
cards, Dave has nine cards and Evie has two cards. How
many do they have each if they share them equally?’

O

O L

00000
000000000

@ O L

lwe]

Amy en Cath Dave Evie

‘Dave could give two of his cards to Cath and two of
his cards to Evie.
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2.26 Mean average

‘If Ben, Cath and Dave each give one card to Amy, she
will have four.”
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‘The cards have been shared equally.’

1:2

Now look at how children can use their
knowledge of the partitive structure of
division (see segment 2.6 Structures:
quotitive and partitive division) for
support when working with the mean.

First revisit a sharing context such as
the conkers used in segment 2.6.
Remind children that the total quantity
is divided into a known number of
equal shares, as indicated by the divisor
(partitive division). For example, with
the conkers, the total quantity (20) is
divided into a known number of equal
shares (five).

Next return to the football cards used in
step1:1, this time starting with the total
number of cards.

‘Amy, Ben, Cath, Dave and Evie have
twenty football cards between them.
How many do they have each if they
share them equally?

‘One five is one each. That's five...’
‘Four fives is four each. That's twenty.’
‘They get four cards each.”

‘1 have twenty conkers and | share them equally
between five children. How many conkers does each
child get?
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‘One five is one each. That’s five...’
‘Four fives is four each. That's twenty.’
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Now consider the problem using the cards, Cath has
original wording, where the children cards, Dave has nine two
each have a different number of cards
to start with and they choose to share
them out equally. You could use a table
such as the one shown opposite.
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