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( Exploring 2D Shapes J
Describing and comparing 2D shapes.
Understanding the characteristics of 2D shapes

Children often enjoy playing with long strings and ribbons and making and describing shapes.

Adults could build on this by providing long loops of string or elastic to stimulate conversations about
2D shapes.

The Activity

Provide loops made from string or elastic at least 3m long. For the task, these can be put on the
ground or held in the air by children working in groups of three or four. Ask the children to make
shapes with their loops and talk about what they see.

Encouraging mathematical thinking and reasoning:

Describing

Have you seen a shape like this before? Where?

Can you see another shape like yours that someone else has made?

Put your shape near/inside/outside/under another one. What do you notice? See what you can make.
Tell me about what you have made.
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Children often enjoy putting objects in lines wiggling all over the place.

Adults could build on this by providing an environment that will give good opportunities for language
work and discoveries.

Encouraging mathematical thinking and reasoning:
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Children often enjoy making footprints in soft materials.

Adults could use this idea to encourage children to develop an awareness of
the faces of 3D shapes.

Encouraging mathematical thinking and reasoning:




Children often enjoy creating pictures from a variety of coloured shapes.

Adults could offer them a picture frame and shapes, and encourage them to
build a picture, talking about the shapes and patterns that they make.

Encouraging mathematical thinking and reasoning:
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Children often enjoy playing with blocks.

Adults could encourage children who show an interest in building towers to explore further in order to
develop an awareness of the properties of 3D shapes.

Encouraging mathematical thinking and reasoning:
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Children often enjoy putting “like” things together, when putting things away and gathering them
together.

Adults could have lots of boxes (or trays), perhaps “shoe-box” style available for children to use as

well as large groups of small items like zoo/farm animals, train set carriages or any similarly shaped
items.

Encouraging mathematical thinking and reasoning:
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Children often enjoy playing with tubes, rolling them, putting things in them and rolling things down
them.

Adults could provide an assortment of all kinds of tubes, for example from the insides of wrapping
paper, new tubes for hamster/guinea pigs, straws, large ones from carpets etc.

Encouraging mathematical thinking and reasoning:
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Children often enjoy guessing, counting and imagining.

Adults could provide a variety of sealed boxes, provoking children to discuss what might be inside.

Encouraging mathematical thinking and reasoning:
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Children often enjoy puzzling and guessing games.

Adults could provide a bag containing assorted shapes and, when a suitable opportunity arises,
encourage the children to play a kind of game.

Encouraging mathematical thinking and reasoning:
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Children often enjoy going outside to play, discover and build, whatever the weather, so wellies might
be needed!

Adults could provide suitable shelving for children’s wellies (see picture overleaf).

Encouraging mathematical thinking and reasoning:
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Children often enjoy spotting patterns and making patterns with lots of different things, including
themselves.

Adults could provide a ‘pattern of the day’ with objects for children to copy, extend and create their
own. They could make deliberate mistakes for children to spot. Parents and carers could join in.

Encouraging mathematical thinking and reasoning:




NRICH &

Children often enjoy riding scooters, bikes and trikes along interesting pathways around and between
objects.

Adults could discuss routes and provide sign-up lists and timers for children to use when they have to
take turns.

Encouraging mathematical thinking and reasoning:
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Exploring the characteristics of everyday objects and shapes and using mathematical language to
describe them.
Creating and describing patterns.
Counting and comparing numbers.

Children often enjoy making collections of objects like leaves, pebbles or buttons, which they arrange
in patterns or put into containers.

Adults could take children on collecting trips outdoors, providing containers and labels to display
arrangements.

The Activity

Take the children on an autumn walk with collecting bags and invite them to choose something to
collect, such as twigs, conkers, ash-keys etc. (of course, observing the usual health and safety
precautions). On their return, children can make a display to talk to everyone about.

Encouraging mathematical thinking and reasoning:

Describing

Tell me about your pine cones/leaves/ash keys...

Have you seen shapes like these before? What have you seen that is similar? ... different?
Tell me about your display. Why have you chosen to arrange them like this?

Tell me about your pattern... How does it go?
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( Small World Play J

Using everyday language to talk about position and size, to compare quantities and objects and to
solve problems

Children often enjoy playing in an imaginary small world environment, for example, the zoo, jungle,
farm, town map, with animals, cars, people ...

Adults could provide small world play figures and an area with separate compartments or boxes,
fences, sand, etc.

The Activity

Present the animals or characters and materials to make an environment for them. Below we use the
farm as an example. Invite the children to make up a story about where the animals go. Then they
might be rearranged or decide to go elsewhere.

Encouraging mathematical thinking and reasoning:

Describing

Tell us about where you have put the animals. What’s happening - where are they going now?
What a lot of cows you‘ve got! How many animals do you think the farmer has altogether?
Which animals do you think you have most/least of? How do you know?




The Mathematical Journey

Shape and space:
e positional language e.g. next to, opposite, between, behind, underneath, inside, outside. . .

Measures
e developing language to compare and contrast e.g. bigger, taller, much bigger, a little smaller. . .
e explaining that you can fit more sheep in a field because they are smaller..

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

comparing numbers, estimating

Acknowledgement: Helen J Williams
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The Mathematical Journey

Shape:
e developing language to compare and contrast shapes, using informal vocabulary such as pointy, and
more mathematical terms like straight or round

Number:

e noticing numbers increase as more are collected

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 relative number size - comparing numbers

e part-whole numbers - noticing numbers within humbers, with subgroups in collections

Measures:
¢ developing language from e.g. bigger, fatter, to more specific terms like longer, wider, heavier, holds
more than

Patterns:
e continuing the pattern in ones, then in complete units; ABAB progressing to ABC, ABB, ABBC
¢ identifying the rule of the pattemn: ‘It goes red, blue, blue.’

Development and Variation

Outings - If you note what children are interested in, you can
supplement collections back in your setting. NB You may need to
deter children from picking flowers, eating berries or collecting
unsavoury objects like litter (or ensure they wear gloves)!

Making provision to stimulate collections

e Hide collections in the sand around the setting/outdoor area-or in
water to be caught & fished out.

e Display collections in compartments with labels

e Provide containers of different sizes and shapes, especially with
compartments, like printing trays, chocolate boxes, bun or plant trays and number cards to match or
write on.

e Use light boxes to look at shapes of silhouettes or place between hinged mirrors - collections put
between them will appear much bigger!

e Provide purposes for sorting and arranging e.g. resources for tidying and checking, for creative work
or for a role-play area such as a shop.

Resources

You will already have lots of collections of things in your setting. Those with several of one item
provide more potential for counting. You might provide assortments which are:

e miniature objects, such as cars, small people or animals

e connected with parents’ jobs or activities, e.g. nuts and bolts, tickets, packaging

e part of a role play area e.g. treasure, hats, shoes, tools,

boxes

¢ specifically mathematical e.g. humerals in different forms, block-play shapes available cheaply, at
scrap schemes, pound shops or car boot sales

Acknowledgement: Helen J. Williams
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The Mathematical Journey

Shape and space
e using positional language eg ‘behind’, ‘between’ ... or directions like ‘left’ and ‘right’.
e describing shape properties of a route e.g. ‘straight’, ‘corner’, ‘bend’

Numbers

e remembering the word sequence and saying one number for each object e.g. when
counting people waiting

e cardinality i.e. that the last number gives the total eg. number of wheels

e using the language of ‘more’ and ‘less’ or ‘fewer’ to compare e.g. number of minutes
e using ordinal language: ‘first’, ‘'second’ or ‘number 3’ in the queue

Measures
e language to compare duration: ‘a longer / shorter time’, and speed: ‘slower/faster’
e explaining that a smaller number of minutes is a shorter time

Acknowledgements: Helen J Williams
Photo acknowledgements (left to right) www.storytimepreschooltoddlers.com,
www.womenridersnow.com, www.toysabout.com




The Mathematical Journey

Patterns

copying the pattern by matching cubes one at a time

copying by complete units e.g. picking up a red and a blue cube together
continuing the pattern in ones; in complete units

correcting an error e.g. spotting a missing cube or reversed colours
identifying the rule of the pattern: ‘It should go red, blue, blue’

noticing a growing pattern: 'It’s like a staircase’

Counting and cardinality
e counting the number of items in the unit of repeat, or the towers in a staircase pattern

Adding and Subtracting
¢ generalising about a staircase pattern: ‘It's one more each time!’

Position and spatial properties
e using the vocabulary of position: ‘The red comes next’, ‘it's blue between the red and the yellow’.
¢ reversing units to make reflecting patterns e.g. ABC CBA

Acknowledgements: Helen Thouless and the pattern group. Wandsworth
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The Mathematical Journey

Geometric Skills:
e Being able to say where something is, relative to something else
e Getting used to positional language including words such as up, down, over, under, into, out of,

beside, next to, away from, across, between, behind, in front of, at the back, through, top, bottom,
inside, outside and upside down

¢ Being able to follow instructions for putting a tray, box, basket ... away on a particular shelf.




The Mathematical Journey

Properties of shapes:

e using everyday language such as curved, pointy, straight, wiggly to describe shapes

e progressing to using mathematical language such as corner, side, circle, square, rectangle, triangle,
oblong ...., having analysed the properties of the shapes involved

e counting the sides and corers of the shapes they choose

With thanks to Kirsty Lombari at Ludwick Nursery School who was the inspiration for this activity.




The Mathematical Journey

Measures:

e developing language to compare and contrast e.g. bigger, taller, longer, shorter, heavier, lighter,
wider, narrower ...

e noticing that you get more smaller objects in a box, bigger things take up more room and there are
fewer of them

Properties of objects:

e choosing particular boxes for particular objects having analysed the properties of the objects involved
and how many there will be

e using everyday language such as curved, pointy, straight, wiggly to describe objects then progressing
to using mathematical language such as circle, square, rectangle, triangle, oblong .... where
appropriate

Counting and cardinality:
e counting and cardinality - progressing from knowing some number words to saying one

With thanks to Kirsty Lombari at Ludwick Nursery School who was the inspiration for this activity.




The Mathematical Journey

Size and measures

e using language to compare the sizes of the tubes, for example, wider, narrower, longer, shorter,
fatter, thinner etc.

e developing language to describe the sizes of things going through the tubes

Properties of shape

¢ understanding and appreciating the properties of the tubes (of any cross-section) which make then
good for ....

e knowing what rolls well

Position and spatial properties
¢ learning where to place the tubes to achieve what you want
e talking about where the tubes are in relation to things around them and other tubes

Photo acknowledgements
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The Mathematical Journey

Properties of shapes
e choosing particular trays/boxes for particular objects having analysed the properties of the shapes
involved

Same and different
e grouping according to a rule, e.g. “these are good for our artwork when we need to stick bits onto
card”

Counting and cardinality

e noticing amounts increase as more are gathered together

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 relative number size - comparing numbers

e part-whole numbers - noticing numbers within numbers, for subgroups within collections

Photo acknowledgement
http://nurturestore.co.uk/sorting-games-for-children
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The Mathematical Journey

Properties of shapes:
e selecting appropriate blocks to represent something else or to fit into a structure, analysing

properties such as flat, curved etc.
¢ using informal language - soft, smooth, sharp, slopey, pointy, like a brick, arch, box, roof etc.
e using mathematical language - corner, side, flat, curved, rectangular, cylinder etc.

Position and spatial properties:
e positional language - on top of, next to, underneath, in front of, behind, between, left, right etc.

e using symmetry for placing blocks, creating patterns and complex structures e.g. castles
e connecting ideas about balance to the choice of blocks




The Mathematical Journey

Relationship between shapes
» making connections between the mathematical shapes they are offered and the world around them as they create the
picture

« developing mathematical language to describe the shapes rather than describing them only by colour which is often the
most obvious attribute to children

Properties of shapes

« using everyday language such as curved, pointy, straight, wiggly then progressing to using the mathematical names of
the shapes such as circle, square rectangle, triangle, oblong ....

Position and spatial properties
« using positional language such as above, below, beside, on top of, underneath, left, right, in front, behind ...

the imagination tree

Photo acknowledgements
http:// www theimaginationtree.com/2012/08/matisse-art-in- bath-tub.html



The Mathematical Journey

Properties of shapes:

e Using everyday language to describe the shape of each block and the impressions it makes e.g. flat,
sharp, slopey, pointy, like a brick, ball, box, roof etc.

e Using mathematical language to talk about the attributes of each block and the impressions it makes
e.g. curve, side, comer, flat, rectangular ...

e Connecting the shape of a face of the block to the shape of the impression made by it

Same and different:
e Developing language to describe similarities and differences e.g. bigger, smaller, longer, shorter, like
a ..., same as ..., straighter, more curved, rounder, more pointy ...
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The Mathematical Journey

Comparing and describing:

e using everyday language to describe geometric ideas

e using mathematical language to describe shape, moving from informal such as wiggly, to more
specific such as straight or curved

Number:
e counting and knowing that the last number in the path tells the total

Adding and subtracting:
e increasing or decreasing the number of shapes in the path

Properties of shapes:
e selecting shapes to add to the path by analysing their properties
e using shapes to solve problems about the route of the path

Photo acknowledgements:
http://progressiveearlychildhoodeducation.blogspot.co.uk
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The Mathematical Journey

Same and different:
e developing the use of language to compare, contrast and describe. Examples: straight, wiggly,
curved, rounded, pointy, bigger, smaller, longer, shorter, corner, like, different, side, curve

Recognising & labelling common shapes:

e making connections with shapes in their own environment and beginning to use names such as
triangle, rectangle, square, corner, side . . .

e counting the sides and corners of the shapes they make

Describing position:
e using words such as on, inside, outside, under, left, right, above, below to describe the position

Comparing sizes:
e beginning to use language such as bigger, smaller, longer, shorter, to introduce ideas about
measuring
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