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Children often enjoy putting their things in containers and sharing with friends (whether equally or
not!).

Adults could provide an assortment of objects from around the setting that are small enough for the
children to hold in their hands.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey
Properties of shapes

e choosing particular baskets for particular objects having analysed the properties of the shapes
involved

Position and spatial properties

® using positional language for example on top of, next to, underneath, in front of, behind, between,
left, right etc. to describe the items in the baskets and the positions of the baskets themselves

Number

e counting and cardinality - progressing from knowing some number words, to saying one number for
each object, then knowing the number of the whole group

Photo acknowledgements
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Children often enjoy saying how they see something differently from someone else.

Adults could show interesting arrangements of objects and invite children to talk about the numbers
they see.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Shape, space and position:
Using spatial language, like ‘on the top’ ‘underneath’ or ‘left’ and ‘right".

Number:

Perceptual subitising and cardinality: recognising small humbers without counting.

Part-whole awareness: Talking about numbers being made up of other numbers and numbers within a
number e.g. ‘I knew there were three because there’s two and there’s one’.

Recognising doubles, e.g. ‘When I see 6 I see 3 and 3.

Conceptual subitising: recognising the whole number by subitising and adding subgroups e.g. ‘there’s
two and two and one, and that makes five’.

Counting in twos (unitising).

Acknowledgements: Stephanie Latimer on Teaching Channel
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Teachers: Early Years

A
Chlldren often enjoy hiding games, espeC|aIIy if the they involve gems, Jewels or golden coins!

Adults could provide 'hide and reveal’ games that prompt children to subitise or see the number of the
group without counting.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey
Shape, space and position:

Using spatial language, such as ‘above’ and ‘underneath’ including shape names or properties, such as
‘in a line’ or ‘triangle’

Number:

Perceptual subitising: saying how many there are without counting

Conceptual subitising: saying how many there are by subitising two subgroups and combining the
numbers e.g. 'I knew there was three because there was one and two’; ‘four - I saw two and two’
Counting and cardinality: counting to check how many there are

Counting irregular arrangements of things

Acknowledgement: Clements & Sarama Learning Trajectories.org
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Children often enjoy having their say and helping to decide events by choosing between options, such
as which book to share in story time. This provides purposeful opportunities for comparing numbers.

Adults could set up a ‘voting station’, displaying options such as books, and provide ‘voting bricks’ with
each child’s name on to be placed next to their choice and number cards to label the results. Timers
could be provided that children could use to time themselves as they fill up the container.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Number

e Comparing more and less; being able to say ‘This has more than that one”.

e Cardinal counting: counting and saying how many there are.

e Comparing numbers e.g. ‘'This has more because it has 8 and that one only has 6"
e Estimating how many there are in a tower, or scattered bricks.

¢ Predicting addition e.g. ‘If two more people vote for that one, then it will have 8'.

e Reasoning: ' . . .But if this one gets 2 more, it will win, because it will have more”.

Data Handling:
e Interpreting the bricks as signifying the numbers of people who wanted an option.

Acknowledgements: Kelly Cross, St James Weybridge
Sarah Campbell, St Laurence CPS
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NRICH &

Teachers: Early Years

Using Books: the Doorbell Rang J

Solving problems involving sharing and talking about numbers j

Children often enjoy sharing a book with an adult and talking about it.

Adults could provide suitable books with matching props to act them out. Here we focus on using The
Doorbell Rang by Pat Hutchins, which is suitable for Reception children.

The Activity

Read and enjoy The Doorbell Rang a number of times with the group. Acting out the story involves
children in sharing a number of cookies between different numbers of people (using salt dough
cookies and paper plates).

Encouraging mathematical thinking and reasoning:

Describing

Tell me about this picture (showing children about to take cookies from the plate.) What do you
notice? What do you wonder?

Have you ever shared any cookies? Tell me about what happened. How many people were there?
Here are 2/3.. toys. Tell us how you share them out so they all have the same number.




The Mathematical Journey

Counting
e cardinality - the last number tells you how many there are
e counting for a purpose - to see if everyone has the same number

Comparing
¢ saying who has more or not as many
e saying which numbers are more or less than others

Number symbols
e matching numerals to amounts, or recording amounts informally

Dividing

e sharing practically, using one-to-one and many-to-one

e understanding how ‘dealing’ results in equal shares and the same number each
e knowing ‘halves’ mean two equal parts of a whole

Problem solving
e changing strategies: e.g. starting again and redistributing
e using adding and subtracting to make it fair

The Doorbell Rang
by Pat Hutchins

nrich.maths.org/early-years
© University of Cambridge
[




NRICH %

Teachers: Early Years

Children often enjoy guessing. "How many are in the jar?" and then counting to see who is right. They
get excited by big numbers!

Adults could provide a clear plastic jar with a number of things in it and change these daily. Filling a
big jar with really small things will give children the experience of what large numbers look like.

Encouraging mathematical thinking and reasoning:

Describing

What do you notice?

How many can you see?

How do these pine cones compare with yesterday’s beads?




The Mathematical Journey
Counting and cardinality

estimating amounts as humbers

counting amounts above 10

comparing numbers, more/less/fewer

ordering numbers

comparing amounts to a range of numbers, e.g. 15 to 20, or 25 to 30

Matching numerals and amounts
e writing and reading numerals as estimates

Measures:

e using language: bigger/smaller, full, fuller/empty, emptier

e predicting and explaining that the smaller the object the less space they take up: ‘The little bears are
smaller so it will be a big number’

e generalising: 'If you have little things you get more’

Acknowledgements: Helen J Williams;
Julie Sale Headington Prep-School
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Teachers: Early Years

( Using Books: Maisie Goes Camping J

( Using everyday language to talk about addition and subtraction )

Children often enjoy sharing a book with an adult and then acting out the story.
Adults could provide story props for indoors and outdoors.

Here we focus on using ‘Maisie Goes Camping’ by Lucy Cousins.

The Activity

Read and enjoy the book and discuss any camping experiences.

Re-tell the story with small world characters going into folded card ‘tents’, one at a time. Repeatedly
ask, ‘Is there room for one more?’ until children decide its a squeezy squish-squash and characters
POP! out of the tent one at a time. Add wooden numerals and cards with POP! written on.

Children can act out their own versions with props or with dens made outside.

Encouraging mathematical thinking and reasoning:

Describing

Tell me about this picture (with characters going in or popping out of the tent). What do you notice?
What do you wonder?

Tell me what is happening. How many are inside now? And now?




The Mathematical Journey

Counting
e cardinality - the last number tells you how many there are
e counting for a purpose - to see how many there are

Comparing
e saying a number which is more or less

Number symbols
e reading and matching numerals to amounts, or recording amounts informally

Addition and subtraction

adding and subtracting 1 or 2 from small amounts in a practical situation
talking about and solving practical problems involving addition and subtraction
using fingers for addition and subtraction calculations

using number facts e.g. ‘I know there’s 2 inside because 2 and 2 are 4.

Problem-solving
e modelling a simple addition/subtraction word problem

Acknowledgements: Helen J Williams
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Children often enjoy counting things they have been given or things they come across.

Adults could provide items for the children to count (in this example golden beans) and provide a
variety of number cards for them to use in the counting.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality

using number words and language about counting e.g. none, zero

reciting (some) number names in sequence

cardinality: saying how many there are altogether

showing on fingers how many there are

progressing from knowing some number words to saying one number for each object, then knowing
the number of the whole group

e selecting a small number of objects from a group when asked

e showing curiosity about numbers by offering comments or asking questions

e relative number size - comparing numbers

Linking symbols and amounts
¢ finding numerals to match the number

Development and Variation ,
The mathematics of this activity could equally well arise from groups of ,_4
objects collected by the child him/herself, rather than through the beans
placed in the setting by the practitioner.

You may like to encourage children to create patterns and sequences with
their beans, if they do not do this naturally. Provide materials with which to
record their patterns, should they wish.

You could put some beans in a box/bag and invite leamers to estimate the
total number before finding out the exact number for themselves.

The NRICH EYFS activity “Maths Story Time”, which focuses a little more on
the early ideas associated with division, could follow on from this one.

Resources

Beans (painted gold) or other items, perhaps linked to the current theme or a
recently-read story

Cards featuring numbers in the form of dots

Cards featuring numerals

Cards featuring numbers in the form of any apparatus used in the setting

With thanks to Kirsty Lombari at Ludwick Nursery School
who was the inspiration for this activity.
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Children often enjoy collecting objects and counting them, and many love having a sticker book.

Adults could suggest creating a ‘number book’ when they see a child picking up one or two related
objects.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting skills:

e saying one number for each object

e remembering the pattern of the number sequence

e understanding cardinality i.e. that the last humber gives the total

Same and different:

e grouping e.g. these are all leaves, these are all square-shaped buttons

Photo acknowledgement:
http://www.mommywithselectivememory.com/p/all-activities-for-kids.html
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Children often enjoy matching amounts and spotting things which are the same.

Adults could provide patterns of numbers which are doubles, e.g. on dice, dominoes, egg boxes etc.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Same and different

e describing ‘doubles’ patterns e.g. ‘there are 5 here and 5 here’
¢ discussing what is the same and different about domino and array patterns

Counting and cardinality
e counting to check the same number has been added when doubling

Matching numerals and amounts
e matching numerals to patterns, or patterns to a number line

Adding

e adding on the same number again to double

¢ ‘counting all' to find the total

e ‘counting on' from the first number to find the total

e predicting how many there will be before doubling a number

Multiplying
e talking about six being ‘two threes’ rather than ‘three and three’
e talking about ‘doubling three’ to get six.




NRICH &

Children often enjoy activities which involve counting and packing, as well as helping those who are
less experienced than themselves.

Adults could include a range of numbers and make selected mistakes to see if children can
demonstrate and explain solutions.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality

e remembering the word-number-sequence

e saying one number for each object

e understanding cardinality i.e. that the ‘stopping number’
gives the right amount when counting out a nhumber from a
larger group

e counting in a different order to check

Knowing number values
e making reasonable estimates
¢ subitising or knowing how many there are without

counting e.g. recognising a dice pattern 6. - ‘8 5

Matching numerals and amounts
e using a number line independently to find a numeral illustrated with a number of things
e reading numerals with the purpose of seeing how many things there should be

With thanks to Nicola Papastavrou-Brooks for the image
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Children often enjoy finding things which are the same.

Adults could provide lots of different images and resources to show the value
of numbers and numerals.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality

e using counting to check

e subitising: recognising the number of items without counting

e conservation:

* rearranging items and explaining the number is the same because the
arrangement can be returned to the original and none have been added or
taken away

e matching two groups one-to-one to show they have the same number

Matching numerals and amounts
¢ selecting number symbols to match the total or numbers inside numbers

Composition of humbers
e talking about numbers being made up of other numbers: ‘It’s 6 because I see 3 and 3"
¢ knowing number facts e.g. '5 and 1 more makes 6".

Download a pdf of this resource
With thanks to Jenni Back and Janine Davenall
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Children often enjoy hunting for missing items or counting to excitingly high numbers at tidy-up time

Adults could plan to focus on particular children to support and challenge, as well as intervening
opportunistically.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting:

e saying one number for each object

e remembering the pattern of the number sequence

e understanding cardinality i.e. that the last number gives the total

Matching numerals and amounts:

e reading numerals with the purpose of seeing how many there should be Subtraction - *how many
more?":

e progressing from one more to bigger missing numbers

e using fingers, visualising or counting on (this is the aspect of subtraction called 'complementary
addition' or 'inverse of addition' and involves seeing numbers as parts within wholes)

Shape properties:
e noticing similarities and differences, and matching the 2D face of an object to an outline or silhouette

Photo acknowledgement: Janine Davenall
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Children often enjoy shopping role play and exchanging coins for selected purchases.

Adults could structure the prices and money allocated to shoppers and model ground rules.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting
e cardinality - the last number gives how many there are altogether e counting for a purpose - to check
the right amount of treasure

Number symbols
¢ linking numerals to amounts

Adding and subtracting
e saying how many you will have if you buy one more thing
e saying how many pounds you will have left if you buy one more thing

e saying how many more you need to have ten things altogether

Dividing and multiplying
e counting in twos for the two-for-one offer

Development and Variation

Shops can obviously take a variety of forms, such as a building supplier, garden centre or fast food
outlet.

Changing prices, so everything costs £2, 10p or 5p, increases the level of challenge.

Games, where the supply of money is controlled by throwing the dice, can also help to structure the
activity and focus children on the numbers involved.

Games can also involve real money which has to be checked at the end (e.g. by matching on
silhouettes on box lids).

Resources

Plastic pounds (these are more realistic than other plastic
coins).

Treasure: anything gold, silver or sparkly - necklaces, gold
chains, buttons etc. You can buy brightly coloured ‘jewels’ from
educational suppliers.

Pirate supplies could include food, drink, nautical equipment,
perhaps weapons

Treasure chests, purses, bags for treasure purchases

Pirate hats

Acknowledgements: Georgina Harry and her Reception class,
Marlborough Primary School, Falmouth, Cornwall
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Children often enjoy singing and saying rhymes and telling familiar stories.

Adults could share the song ‘Ten Green Bottles’ in order to involve the children in singing and counting.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality

e using number words and language about counting e.g. none, zero, next door number/number
neighbour

e cardinality: saying how many there are altogether

¢ showing on fingers how many there are

Linking symbols and amounts:
e finding numerals to match the number left

Subtracting

e counting them all to find out how many are left

¢ using the language of subtraction: saying how many are left

e knowing that one less is the next humber counting backwards e.g. predicting the next number before
the next bottle falls

Describing position
e using positional language e.g. on, off, next to, before, after, left, right

nrich.maths.org/early-years
© University of Cambridge
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Children often enjoy the challenge of being asked to help solve a problem, especially if it has big
numbers and involves injustice.

Adults could introduce story problems with a large group of three and four-year-olds. The story can
involve sharing with toy characters and a familiar context which will provoke mathematical discussion,
language and reasoning. Having another character come along creates a new problem and remainders
present options involving fractions, addition or subtraction.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting
e cardinality - the last number gives how many there are
e counting for a purpose - to see if everyone has the same number

Number symbols
e matching numerals to amounts, or recording amounts informally

Comparing
e saying who has more or not as many
e saying which numbers are more or less than others

Adding and subtracting
e saying how many there will be if we give them one more each
e saying how many there will be if we take one away

Dividing
e sharing practically, using one-to-one and many-to-one
e understanding how ‘dealing’ results in equal shares and the same number each

Problem-solving

e starting again and redistributing

e using adding and subtracting to make it fair

e creating fractions to solve a remainder problem
¢ finding alternative solutions

e checking to make sure they all have the same

Development and Variation

You could start the story with Panda sharing unfairly, provoking the children to comment. The
numbers chosen determine the level of challenge: 20 shared between four toys encourages counting
up to 5 for younger children. You might simplify the problem by having two then three characters,
but use larger numbers for expert counters.

Deliberately choosing numbers which create remainders, like 4 or 5 shared between three, offers
opportunities for alternative solutions such as fractions, subtracting some or adding some more.
Problems such as 7 shared between four offer more challenging multistep solutions.

Toys and objects could fit with a current interest, such as a teddy bear party.

Use a real context such as sharing fruit. This would encourage discussion of fractions, especially if
there was a ‘bigger half"!

Other contexts include sharing bulbs between containers or sharing resources for artwork. You could
use Numicon or ten frames to check that everyone has the same amount, or arrange coins on trays
or plates.

Large numeral cards will emphasise whether everyone has the same number and encourage
discussion about comparing numbers if the sharing is unfair. These could be supported by dot
patterns on card, Numicon or other representations of amounts.

Resources

Puppets or toy animals

Things to share e.g. gold coins, treasure
Large numerals and dot cards

Trays, plate

With thanks to Kim McDonagh and Janine Davenall,
from a North London school, who inspired this activity.
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Children often enjoy playing games with dice.

Adults could use this to develop connections between the number of dots on a dice and counting
actions.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting:

e remembering the order of number words as they count

e synchronising saying one number word with landing on each square

e remembering the ‘stopping number’ so that the required number of steps are counted

Partitioning numbers:
e knowing how many more steps remain

Number recognition:
e recognising the number of dots on the dice
¢ associating the numeral or the number of dots with the number of jumps along the track

Relative number size:
e knowing that a bigger number means going further
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Children often enjoy rolling dice, particularly large ones.

Adults could provoke children’s thinking by suggesting an appropriate challenge, for example, “Roll the
dice, take that number of teddies out of the box and put them around the picnic table”.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting

e saying one number for each object

e remembering the pattern of the number sequence

e understanding cardinality i.e. that the last number gives the total

Matching numerals and amounts

e reading numerals/interpreting dots with the purpose of seeing how many there should be
e comparing the value of numerals




NRICH &

lhs / e
Children often enjoy finding things that are the same.

Adults could ask children to find half of lots of different things, quantities and collections.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality
e using counting to check both amounts are the same

Matching numerals and amounts
e selecting numerals to match the numbers involved

Subtracting
e predicting the result of taking away one number from another
¢ using the inverse addition facts (e.g. 'Half of 10 is 5, because 5 and 5 make 10")

Dividing
e understanding that dividing by two results in two equal parts - explaining this as ‘same’ or ‘fair, or
justifying by matching amounts

Measures

e awareness of aspects such as length, volume, weight, area

e comparing by estimating or directly, or using measuring tools such as identical containers or
balance scales

e explaining how they know the halves are the same amount

Acknowledgements: Claire Christie, Annabel Bennet
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Adults could start by using three large toys and a giant box with a group of young children. Then use
bigger numbers or miniature toys with smaller groups or individuals.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Counting and cardinality

e saying numbers in the right order

e saying one number for each object

saying how many there are by showing ‘finger numbers’
by counting fingers

instantly, without counting

Matching numerals and amounts
e selecting numerals to match the starting and finishing numbers

Adding

e predicting adding one to a number (or two)

e modelling on fingers

counting all e.g. putting up 4, then 2 more, then counting from one through to 6.
counting on, starting from the first number: ‘4, 5, 6’

visualising or counting mentally, e.g. nodding at hidden objects; saying, ‘I went 4, 5, 6’
using number facts: ‘Because there were 3 and you put one more’, ‘I know 2 and 2 is 4.

Subtracting

e predicting taking one from a number (or two)

e modelling on fingers

e counting all, then how many left: putting up 6, putting down 2, counting the 4 still up.
e visualising or counting backwards mentally: ‘I went 6, 5, 4, so there's 4"

Development and Variation

Increase numbers to start, to add and take away:

e repeatedly add one to the previous number.

e repeatedly subtract one from the previous number.

e vary the starting number, but just add one each time (or two):

e keep one starting number and subtract varying amounts to build humber fact knowledge.

e repeatedly add 2, or subtract 2 from a starting number.

Children can choose how many to add or take away.

Vary the context: use pennies in a pot, children behind a screen, dinosaurs in a cave. Model with
fingers, Numicon, large number line, ‘staircase’ of cubes or other resources.

Resources

- Box or tin with lid, a pot to upturn or a screen, cloth, cave ...
- Toys, pennies, children, dinosaurs ...

- Large numerals to display

Acknowledgement:
Martin Hughes (1986) Children and number: Oxford, Blackwell
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Children often enjoy putting objects into different containers such as buckets, bowls, trays and
baskets.

Adults could provide an assortment of balances which might have tubs, buckets, pans ... You can even
use coat hangers.

Encouraging mathematical thinking and reasoning:




The Mathematical Journey

Number

e counting and cardinality - progressing from knowing some number words, to saying one number for
each object, then knowing the number of the whole group

e counting an irregular arrangement of objects

¢ finding the total number of items in two groups by counting all of them

¢ relative number size - comparing numbers

e part-whole numbers - noticing numbers within numbers

e selecting the correct numeral to represent 1 to 5, then 1 to 10 objects

e beginning to use the vocabulary involved in adding and subtracting

Same and different:
e developing language to compare and contrast e.g. more, fewer, heavier, lighter ...
e ordering according to a rule e.g. heaviest to lightest, tallest to shortest ...

Size and measures:
e comparing weights using non-standard measures

Development and Variation

You could set up a role play area which might encourage children to explore the idea of weight a bit
further. For example, how about an airport check-in desk where luggage is weighed, or a post office,
or a shop selling fruit/vegetables?

The NRICH Early Years activities Presents and Packing also give opportunities for similar areas of
mathematics to be experienced. Golden Beans may also be useful for offering further ideas in which
to explore comparing and contrasting in the context of number.

r N
Resources

As many different examples of balances as you can gather - see the pictures above
A variety of objects that can easily be placed in/on the balances.
A camera may also be useful.

Photo acknowledgements from left to right: learningandteachingwithpreschoolers.blogspot.co.uk,
librarymakers.blogspot.co.uk, wormseye-view.blogspot.co.uk, tts-group.co.uk, www.evans-crittens.com
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