Threshold Concept

Know and use numbers
This concept involves
understanding the
number system and how
they are used in a wide
variety of mathematical
ways.

Counting

Representing

Comparing

Place value

PE Curriculum Progression

~ Milestone1 |
* Count to and across 100, forwards
and backwards, beginning with O or 1,
or from any given number.

¢ Count, read and write numbers to
100 in numerals.

* Given a number, identify one more
and one less.

e Count in steps of 2, 3, 5 and 10 from
0 or 1 and in tens from any number,
forward and backward.

Milestone 2

¢ Count in multiples of 2 to 9, 25, 50,

100 and 1000.

* Find 1000 more or less than a given
number.

* Count backwards through zero to
include negative numbers.

Milestone 3
* Read numbers up to 10 000 000.

* Use negative numbers in context and
calculate intervals across zero.

* Identify, represent and estimate
numbers using different
representations, including the number
line.

* Read and write numbers initially
from 1 to 20 and then to at least 100
in numerals and in words.

¢ |dentify, represent and estimate
numbers using different representation:s.

* Read Roman numerals to 100 (I to C)
and know that over time, the numeral

system changed to include the concept of

zero and place value.

* Write numbers up to 10 000 000

* Read Roman numerals to 1000 (M) and
recognise years written in Roman numerals.

* Use the language of: equal to, more
than, less than (fewer), most and least.

* Compare and order numbers from O
up to 100; use <, > and = signs.

* Order and compare numbers beyond
1000.

* Order and compare numbers up to 10
000 000.

* Recognise the place value of each
digit in a two-digit number (tens,
ones).

* Recognise the place value of each digit
in a four-digit number. (thousands,
hundreds, tens, and ones)

* Round any whole number to a required
degree of accuracy.

* Determine the value of each digit in any
number.




Solving
problems

Add and subtract

This concept involves
understanding both the
concepts and processes of
addition and subtraction.

Complexity

* Round any number to the nearest 10,
100 or 1000.

* Use place value and number facts to
solve problems.

* Solve number and practical problems
with increasingly large positive numbers.

* Solve number and practical problems.

* Solve one-step problems with
addition and subtraction:

* Using concrete objects and
pictorial representations including
those involving numbers, quantities
and measures.

* Using the addition (+), subtraction
(-) and equals (=) signs.

* Applying their increasing
knowledge of mental and written
methods.

¢ Solve two-step addition and subtraction
problems in contexts, deciding which
operations and methods to use and why.

* Solve multi-step addition and subtraction
problems in contexts, deciding which
operations and methods to use and why.

* Add and subtract numbers using
concrete objects, pictorial
representations, and mentally,
including:

* One-digit and two-digit numbers to
20, including zero.

* A two-digit number and ones.
* A two-digit number and tens.
* Two two-digit numbers.

* Adding three one-digit numbers.

¢ Add and subtract numbers with up to 4
digits using the formal written methods of
columnar addition and subtraction where
appropriate.

* Add and subtract numbers mentally,
including:

* A three-digit number and ones.
* A three-digit number and tens.

* A three-digit number and hundreds.

* Add and subtract whole numbers with
more than 4 digits, including using formal
written methods. (columnar addition and
subtraction)

* Add and subtract numbers mentally with
increasingly large numbers.




Multiply and divide
This concept involves

understanding both the
concepts and processes of
multiplication and
division.

Checking

Using number
facts

Complexity

Methods

* Show that addition of two numbers
can be done in any order
(commutative) and subtraction of one
number from another cannot.

* Recognise and use the inverse
relationship between addition and
subtraction and use this to check
calculations and solve missing number
problems.

* Estimate and use inverse operations to
check answers to a calculation.

* Use rounding to check answers to
calculations and determine, in the context
of a problem, levels of accuracy.

* Represent and use number bonds

and related subtraction facts within 20.

* Recall and use addition and
subtraction facts to 20 fluently, and
derive and use related facts up to 100.

¢ Solve problems, including missing
number problems, using number facts,
place value and more complex addition
and subtraction.

* Add and subtract negative integers.

* Solve one-step (two-step at greater
depth) problems involving
multiplication and division.

* Solve problems involving multiplying
and dividing, including using the
distributive law to multiply two

digit numbers by one digit, integer scaling
problems and harder correspondence
problems (such as n objects are connected
to m objects).

* Solve problems involving addition,
subtraction, multiplication and division and
a combination of these, including
understanding the meaning of the equals
sign.

* Solve problems involving multiplication
and division, including scaling by simple
fractions and problems involving simple
rates.

* Use knowledge of the order of
operations to carry out calculations
involving the four operations.

¢ Calculate mathematical statements
for multiplication and division within
the multiplication tables and write
them using the multiplication (x),
division (+) and equals (=) signs.

* Multiply two-digit and three-digit
numbers by a one-digit number using
formal written layout.

* Use place value, known and derived
facts to multiply and divide mentally,

* Multiply multi-digit numbers up to 4
digits by a two-digit whole number using
the formal written method of long
multiplication.




Checking

Using
multiplication
and division
facts

* Show that multiplication of two
numbers can be done in any order
(commutative) and division of one
number by another cannot.

* Solve problems involving
multiplication and division using
mental methods.

including: multiplying by O and 1;
dividing by 1; multiplying together three
numbers.

* Recognise and use factor pairs and
commutativity in mental calculations.

* Divide numbers up to 4 digits by a two-
digit whole number using the formal
written method of long division, and
interpret remainders as whole number
remainders, fractions, or by rounding, as
appropriate for the context.

* Divide numbers up to 4 digits by a two-
digit number using the formal written
method of short division where
appropriate, interpreting remainders
according to the context.

* Perform mental calculations, including
with mixed operations and large numbers.

* Use known multiplication facts to
check the accuracy of calculations.

* Recognise and use the inverse
relationship between multiplication and
division and use this to check calculations
and solve missing number problems.

* Estimate and use inverse operations and
rounding to check answers to a calculation.

* Recall and use multiplication and
division facts for the 2, 5 and 10
multiplication tables.

* Recognise odd and even numbers.

¢ Use multiplication and division facts
to solve problem:s.

* Recall multiplication and division facts
for multiplication tables up to 12 x 12.

* ldentify common factors, common
multiples and prime numbers.

* Establish whether a number up to 100 is
prime and recall prime numbers up to 19.

* Multiply and divide whole numbers and
those involving decimals by 10, 100 and
1000.

* Recognise and use square numbers and
cube numbers, and the notation for
squared (2) and cubed (3).

* Solve problems involving multiplication
and division including using knowledge of
factors and multiples, squares and cubes.
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Fractions

This concept involves
understanding the
concept of part and
whole and ways of
calculating using it.

Recognising
fractions

Equivalence

* Recognise, find and name a half as
one of two equal parts of an object,
shape or quantity.

* Recognise, find and name a quarter
as one of four equal parts of an object,
shape or quantity.

* Recognise, find, name and write
fractions 1/2, 1/4, 2/4 and 3/4 of a
length, shape, set of objects

or quantity.

* Recognise, find and write fractions of a
discrete set of objects: unit fractions and
non-unit fractions with

small denominators.

* Recognise and use fractions as numbers:
unit fractions and non-unit fractions with
small denominators.

* Round decimals with one decimal place
to the nearest whole number.

* Compare numbers with the same
number of decimal places up to two
decimal places.

* Count up and down in tenths; recognise
that tenths arise from dividing an object
into 10 equal parts and in dividing one-
digit numbers or quantities by 10.

e Count up and down in hundredths;
recognise that hundredths arise when
dividing an object by one hundred and
dividing tenths by ten.

* Compare and order unit fractions and
fractions with the same denominators.

* Compare and order fractions whose
denominators are all multiples of the
same number.

* Compare and order fractions, including
fractions > 1.

* Recognise mixed numbers and improper
fractions and convert from one form to the
other and write mathematical statements >
1 as a mixed number.

* Round decimals with two decimal places
to the nearest whole number and to
one decimal place.

* Read, write, order and compare numbers
with up to three decimal places.

* ldentify the value of each digit in
numbers given to three decimal places.

* Solve problems involving number up to
three decimal places.

* Recognise the percent symbol (%) and
understand that percent relates to ‘number
of parts per hundred’, and write
percentages as a fraction with denominator
100, and as a decimal.

* Recognise the equivalence of 2/4
and 1/2.

* Recognise and show, using diagrams,
families of common equivalent fractions.

* Identify, name and write equivalent
fractions of a given fraction,




Solving
problems

* Recognise and write decimal
equivalents of any number of tenths or
hundredths.

* Recognise and write decimal
equivalents to 1/4, 1/2, 3/4.

represented visually, including tenths and
hundredth:s.

* Read and write decimal numbers as
fractions.

* Recognise and use thousandths and relate
them to tenths, hundredths and decimal
equivalents.

* Use common factors to simplify fractions;
use common multiples to express fractions
in the same denomination.

* Associate a fraction with division and
calculate decimal fraction equivalents.

* Recall and use equivalences between
simple fractions, decimals and percentages,
including in different contexts.

* Write simple fractions for example,
1/2 of 6 = 3.

¢ Add and subtract fractions with

the same denominator within one whole.

* Solve problems involving
increasingly harder fractions.

* Calculate quantities and fractions
to divide quantities (including non-
unit fractions where the answer is a
whole number).

¢ Add and subtract fractions with
the same denominator.

* Find the effect of dividing a one-
or two-digit number by 10 and

¢ Add and subtract fractions with the same
denominator and denominators that are
multiples of the same number.

* Add and subtract fractions with different
denominators and mixed numbers, using
the concept of equivalent fractions.

* Multiply proper fractions and mixed
numbers by whole numbers, supported by
materials and diagrams.

* Multiply simple pairs of proper fractions,
writing the answer in its simplest form.




100, identifying the value of the digits in
the answer as ones, tenths and
hundredths.

¢ Solve simple measure and
money problems involving fractions
and decimals to two decimal places.

* Solve problems which require knowing
percentage and decimal equivalents of, 1/2,
1/4, 1/5, 2/5, 4/5 and those fractions with a
denominator of a multiple of 10 or 25.

* Divide proper fractions by whole
numbers.

* Multiply and divide numbers by 10, 100
and 1000 giving answers up to three
decimal places.

Ratio and proportion

* Solve problems involving the relative
sizes of two quantities where missing values
can be found by using integer
multiplication and division facts.

* Solve problems involving the calculation
of percentages and the use of percentages
for comparison.

* Solve problems involving similar shapes
where the scale factor is known or can be
found.

* Solve problems involving unequal sharing
and grouping using knowledge of fractions
and multiples.




Understand the
properties of shapes
This concept involves
recognising the names and
properties of geometric
shapes and angles.

* Recognise and name common 2D
and 3D shapes.

* Identify and describe the properties
of 2-D shapes, including the number of
sides and line symmetry in a vertical
line.

* Identify and describe the properties
of 3-D shapes, including the number
of edges, vertices and faces.

¢ Identify 2-D shapes on the surface
of 3-D shapes.

* Compare and sort common 2-D
and 3-D shapes and everyday objects.

* Draw 2-D shapes and make 3-D shapes
using modelling materials; recognise 3-D
shapes in different orientations and
describe them.

* Recognise angles as a property of shape
or a description of a turn.

* Identify right angles, recognise that two
right angles make a half-turn, three make
three quarters of a turn and four

a complete turn; identify whether angles

are greater than or less than a right angle.

¢ |dentify horizontal and vertical lines
and pairs of perpendicular and parallel
lines.

* Compare and classify geometric shapes,
including quadrilaterals and triangles,
based on their properties and sizes.

¢ Identify acute and obtuse angles and
compare and order angles up to two right
angles by size.

¢ Identify lines of symmetry in 2-D shapes
presented in different orientations.

* Complete a simple symmetric figure
with respect to a specific line of
symmetry.

* |dentify 3-D shapes, including cubes and
other cuboids, from 2-D representations.

* Know angles are measured in degrees:
estimate and compare acute, obtuse
and reflex angles.

* Draw given angles, and measure them in
degrees (°).

* Identify:

* Angles at a point and one whole turn
(total 360°).

* Angles at a point on a straight line and a
turn (total 180°).

* Other multiples of 90°.

* Use the properties of rectangles to
deduce related facts and find missing
lengths and angles.

* Distinguish between regular and irregular
polygons based on reasoning about
equal sides and angles.

* Draw 2-D shapes using given dimensions
and angles.

* Recognise, describe and build simple 3-D
shapes, including making nets.




Describe position,
direction and movement
This concept involves

recognising various types
of mathematical
movements.

* Compare and classify geometric shapes
based on their properties and sizes and find
unknown angles in any triangles,
quadrilaterals, and regular polygons.

¢ lllustrate and name parts of circles,
including radius, diameter and
circumference and know that the diameter
is twice the radius.

* Recognise angles where they meet at a
point, are on a straight line, or are
vertically opposite and find missing angles.

¢ Describe position, direction
and movement, including whole, half,
quarter and three-quarter turns.

* Order and arrange combinations
of mathematical objects in patterns
and sequences.

* Use mathematical vocabulary to
describe position, direction and
movement, including movement in a
straight line and distinguishing
between rotation as a turn and in
terms of right angles for quarter, half
and three-quarter turns (clockwise and
anti-clockwise).

* Recognise angles as a property of shape
and as an amount of rotation.

* Identify right angles, recognise that 2
right angles make a half turn and 4 make
a whole turn.

* ldentify angles that are greater than a
right angle.

* Describe positions on a 2-D grid as
coordinates in the first quadrant.

* Describe movements between positions
as translations of a given unit to the
left/right and up/down.

* Plot specified points and draw sides to
complete a given polygon.

* |dentify, describe and represent the
position of a shape following a reflection
or translation, using the appropriate
language, and know that the shape has not
changed.

* Describe positions on the full coordinate
grid. (all four quadrants)

* Draw and translate simple shapes on the
coordinate plane, and reflect them in
the axes.




Use measures

This concept involves
becoming familiar with a
range of measures,
devices used for
measuring and
calculations.

* Compare, describe and solve
practical problems for:

*lengths and heights
*mass/weight

* capacity and volume

stime.

* Measure and begin to record:
*lengths and heights
*mass/weight

* capacity and volume

etime (hours, minutes, seconds).

* Recognise and know the value of
different denominations of coins and
notes.

* Sequence events in chronological
order using language.

* Recognise and use language relating
to dates, including days of the week,
weeks, months and years.

* Measure, compare, add and subtract:
lengths (m/cm/mm); mass (kg/g);
volume/capacity (I/ml).

* Measure the perimeter of simple 2-D
shapes.

* Add and subtract amounts of money to
give change. (£ and p)

* Tell and write the time from an
analogue clock, including using Roman
numerals from | to Xll, and 12-hour and
24-hour clocks.

¢ Estimate and read time with increasing
accuracy to the nearest minute; record
and compare time in terms of seconds,
minutes and hours; use

appropriate vocabulary.

* Know the number of seconds in a
minute and the number of days in each
month, year and leap year.

* Compare durations of events.

* Convert between different units of
measure. (for example, kilometre to
metre; hour to minute)

* Measure and calculate the perimeter of
a rectilinear figure (including squares) in
centimetres and metres.

¢ Convert between different units of metric
measure.

* Understand and use approximate
equivalences between metric units and
common imperial units such as inches,
pounds and pints.

* Measure and calculate the perimeter of
composite rectilinear shapes in centimetres
and metres.

* Calculate and compare the area of
rectangles (including squares), and
including using standard units, square
centimetres (cm2) and square metres (m2)
and estimate the area of irregular shapes.

* Estimate volume and capacity.

* Solve problems involving converting
between units of time.

* Use all four operations to solve problems
involving measure (for example, length,
mass, volume, money) using decimal
notation, including scaling.

* Solve problems involving the calculation
and conversion of units of measure, using
decimal notation up to three decimal
places where appropriate.

¢ Use, read, write and convert between
standard units, converting measurements of
length, mass, volume and time from a
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¢ Tell the time to the hour and half
past the hour and draw the hands on a
clock face to show these times.

* Use standard units to estimate

and measure length/height (m/cm);
mass (kg/g); temperature (°C); capacity
(litres/ml) to the nearest appropriate
unit, using rulers, scales, thermometers
and measuring vessels.

* Compare and order lengths, mass,
volume/capacity and record the results
using >, < and =.

* Recognise and use symbols for
pounds (£) and pence (p); combine
amounts to make a particular value.

¢ Find different combinations of coins
that equal the same amounts of
money.

¢ Solve simple problems in a practical
context involving addition and
subtraction of money of the same unit,
including giving change.

* Compare and sequence intervals of
time.

* Tell and write the time to five
minutes, including quarter past/to the
hour and draw the hands on a clock
face to show these times.

* Find the area of rectilinear shapes by
counting squares.

e Estimate, compare and calculate
different measures, including money in
pounds and pence.

¢ Read, write and convert time between
analogue and digital 12- and 24-hour
clocks.

¢ Solve problems involving converting
from hours to minutes; minutes to

seconds; years to months; weeks to days.

smaller unit of measure to a larger unit,
and vice versa, using decimal notation up
to three decimal places.

¢ Convert between miles and kilometres.

* Recognise that shapes with the same
areas can have different perimeters and
vice versa.

* Recognise when it is possible to use
formulae for area and volume of shapes.

* Calculate the area of parallelograms and
triangles.

* Calculate, estimate and compare volume
of cubes and cuboids using standard units,
including cubic centimetres (cm3) and cubic
metres (m3), and extending to other units.
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Use statistics

This concept involves
interpreting, manipulating
and presenting data in
various ways.

Use algebra

This concept involves
recognising mathematical
properties and
relationships using
symbolic representations.

¢ Know the number of minutes in an
hour and the number of hours in a
day.

* Interpret and construct simple
pictogrames, tally charts, block
diagrams and simple tables.

* Ask and answer simple questions by
counting the number of objects in each
category and sorting the categories

by quantity.

* Ask and answer questions about
totalling and comparing categorical
data.

* Interpret and present data using bar
charts, pictograms and tables.

* Solve one-step and two-step questions
(for example, ‘How many more?’ and
‘How many fewer?’) using

information presented in scaled bar
charts, pictograms and tables.

¢ Interpret and present discrete and
continuous data using appropriate
graphical methods, including bar charts
and time graphs.

¢ Solve comparison, sum and difference
problems using information presented in
bar charts, pictograms, tables and other

graphs.

* Solve comparison, sum and difference
problems using information presented in a
line graph.

* Complete, read and interpret
information in tables, including timetables.

* Interpret and construct pie charts and
line graphs and use these to solve
problems.

* Calculate and interpret the mean as an
average.

* Solve addition and subtraction
problems involving missing numbers.

* Solve addition and subtraction,
multiplication and division problems that
involve missing numbers.

* Use simple formulae.

¢ Generate and describe linear number
sequences.

* Express missing number problems
algebraically.

* Find pairs of numbers that satisfy an
equation with two unknowns.
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* Enumerate possibilities of combinations
of two variables.

EYFS Maths

Progression

Threshold concept

Counting
This involves matching a number name in
order to an object in a collection. Rational
counting

gives children the tools to develop number sense,

compare quantities in sets and eventually to
engage in

number operations. It provides the foundation
for early

work with numbers.

Big ideas
Counting has rules (stable order).
¢ Children need to develop one-to one
correspondence to keep track.
* Mixing up objects does not change the
quantity.
e Children need to develop an
understanding of cardinality, the
‘how-manyness’ of things a number
represents.

Vocabulary

* counting

* how many?

* less

* more

* numbers to ten

Autumn 1 Autumn2 Spring 1

Keeps one-to-one correspondence for

small groups of objects in a line.

Answers ‘How many?’ by counting again.
Accurately counts to five and can answer
‘How

many?’ by using the last number (e.g. ‘One,
two,

three, four. There are four.’).

Is beginning to demonstrate cardinality.
Can count to ten and may write or draw the
numeral 5.

Spring 2 Summer 1 Summer 2

Counts objects up to five.

Shows a group of four objects.

Counts structured arrangements to ten.
Draws or writes numerals to ten.

Accurately counts a line of objects and says
how

many.

Says what becomes before or after a number
by counting up from one.

Counts beyond 20.

Number sense helps children develop an
intuition about

numbers: understanding quantity, names
associated with

that quantity, more or less, that numbers are
used in

different ways and an ability to subitise. The

development of number sense is a foundational

aspect

of early maths education. Children must
experience

numbers in all their forms. Often we focus too
much on

cardinality, but ordinal numbers — on a number

line —

provide a foundation that leads to the
understanding of

zero and negative numbers

Cardinal numbers: the last number counted
names how many objects

are in the set.

* Ordinal numbers: the position in a sequence;
for example, first,

second, third, or a label for putting

things in order.

* Nominal numbers: numbers used for
identification; for example, 75 Harley Street.
* Quantity: the ‘how many-ness’ of 5; in this
case, the number is used as

an attribute.

* Subitising: the ability to perceive a quantity
without counting

compare
* describe

e first

* how many?
* match

* order

* second

* third

Subitises to five in familiar arrangements.
Identifies first to fifth.

Can place numbers on a blank number line
to ten.

Subitises to six in familiar and non-familiar
arrangements, describing how they see the
number.

Identifies first to tenth.

Can place numbers on a blank number line
to 20.

Can place numbers on a vertical number line
(which includes zero and negative numbers)
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Pattern Generalisations: once the rule of a pattern has * complete Recognises, describes and builds more Can translate patterns by using
A large part of maths involves patterns and Early | been recognised we can predict what comes * copy complex patterns, e.g. AAB, ABC new materials or actions to represent a
Years is a key time to encourage children to seek | next. * extend and ABBC. pattern, e.g. blue button, red button,
out and be excited about them. Patterns are * Different forms: the same patterns * pattern Fills in the missing elements of a pattern. yellow button might become cube, circle,
everywhere: in nature, in bricks in walls, in can be shown in different forms, * recognise Extends a pattern if it ends with a whole unit | triangle.
wallpaper. Exposure to patterns improves spatial | for example, circle, square, circle, square is the * repeat within the pattern, e.g. Red, Red, Blue ; Red, | Recognises core units of a pattern, e.g. cube,
reasoning, a key component of mathematical same pattern as clap, click, clap, click. * rule Red, Blue ; Red, Red, Blue (where Red, Red, | circle, triangle is a unit within a pattern,
thinking. Patterns in mathematics allow us to * Rules: all patterns follow a rule or unit of * same Blue is a whole unit). followed by another unit of cube, circle,
make generalisations from one situation to repeat. (Children usually need to see at least * symmetrical triangle.
another. Children need lots of opportunities to three iterations of a pattern before they can Is able to extend a pattern even if it ends in a
discover and talk about patterns in maths continue it.) partial unit, e.g. cube, circle, triangle;

cube, circle.

Creates their own patterns.
Number operations 1 give us the tools to answer | ¢ Sets can be changed by adding add Finds answers to ‘result Counts on from the first set,
many and taking away. * altogether unknown’ problems up to ten, by counting rather than counting the whole,
questions that come up in everyday life. What ¢ Comparison of sets can be * count on with objects, e.g. “You have six toys and are e.g. 5;6,7,8.
happens done through cardinality (see * difference given three more. Solves ‘change unknown’ problems, e.g.
when we join or separate sets allows us to number sense, page 87) and * equal How many are there altogether?’ (Counts out | ‘You have six sweets. Taylor gives you some
answer ordered by more than, less than, * fewer six, then three and then counts more so now you have eight. How many did
questions such as ‘How many now?’. Comparing | the same as or equal to. * how many? all nine.) he
sets » Composition: numbers can be * less Solves subtraction problems by separating give you?’
allows us to answer questions such as ‘How decomposed into parts, both * more objects, e.g. 'You have six balls and you give | When subtracting, counts back from first
many more/ equal and unequal, and * plus Mustafa two. How many balls do you have number, keeping track of counts.
less?’. The recognition of smaller numbers within | composed to form the whole. * same left? Compares larger sets by counting and says
larger * subtract (Counts out six, then takes away two and which has more or less.
numbers allows us to answer questions such as * take awa counts the remaining four.) Can compose and decompose

‘John

had five apples. He gave two to Jane. How
many does

he have left?’. This section focuses on children
using

number operations to understand the
relationships

between numbers. Opportunities should start
with direct

modelling using concrete objects and then move
on to

numbers themselves as substitutes for the things
in the

story. Children need lots of story opportunities
before

mathematical symbols are introduced.

Compares by counting with groups up to
five. Quickly names parts of a
set up to six

numbers to ten.
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Number operations 2 the roots of multiplication
and division lie in counting. Children get
involved with multiplication when they start
looking at common groupings, such as: pairs of
socks 2’s), knives, forks and spoons (3’s), wheels
on a car (4’s), and fingers on a hand (5’s).

Early division tends to involve fair sharing
(something that is very important to young
children!)

Multiplication involves numbers of identical sets,
repeated addition, and counting more than one
object as a unit.

* Division involves sharing a set or

repeated subtraction.

* Patterns within numbers links with

early algebraic thinking: children notice
mathematical features, identify the relationship
between elements, and observe regularities.

count
double
group
half
pair
sets
share

Makes small equal groups (up to six) in the
context of sharing fairly.

Skips one-to-one counting, saying ‘two, four,
six’, missing out, or counting internally, the
other numbers

Solves sharing problems using concrete
objects up to 20 and between two and five
people.

Solves small number multiplication problems
by sorting objects into small groups.

.Finger Gnosis

finger perception

Identifies different fingers especially in

Shows numbers with fingers.

* Neuroscience research has shown * fingers songs like ‘Peter Pointer' and 'Baby Small’. Follows lines on a maze with different
that good finger perception is * five Matches finger symbols to collections of fingers

linked to higher attainment in * ten objects

maths. * tools

* Connect fingers with numbers: * touch

fingers are a very important

mathematical resource.

Sets Attributes: sets can be sorted by * group Uses binary sorting: dividing a collection Uses multiple set sorting by

Much of children’s play depends on thinking attributes such as colour, shape or * less into two groups, ones with a specific focusing on different attributes, e.g.

about and working with sets of things. For size. * match attribute and ones without. red gloves and mittens can become large red
example, ‘my toys’ is a set in contrast to ‘Sam’s ¢ Sorting: this involves defining the * more Comes up with their own criteria for gloves and large red mittens.

toys’. Sets are basic to children’s thinking, but attributes and then sorting the * pattern sorting. Compares and orders sets by using

they are also a basic foundation collection according to them. * same specifically mathematical attributes, e.g.

of our number system. One of the most » Comparing and ordering: once a * set the set that has the most (quantity) and the
important functions of a number is to describe collection has been sorted, the * sort set that has the the biggest objects

how many are in a set; counting requires resulting sets can be ordered and * text (magnitude).

quantifying how many in a set. compared

Children need many opportunities to work with

sets: matching, sorting, combining, comparing

and ordering. These experiences will help them

build the foundation for competency in counting

Measurement is an important real-world area of e Attributes: many different attributes * after Makes comparisons between objects Describes measurable

maths. It is a way to describe an attribute that of an object can be measured. * before relative to size, length, weight and attributes of objects.

can be quantified; for example, by height, * Measurement involves a fair comparison — we * compare capacity. Enjoys predicting and discussing

weight, length or time. Children often talk about | can use a direct comparison or a tool to measure. | * empty Physically aligns two objects to see which is comparisons of attributes.

objects ‘being bigger’ but it is essential * There are rules involved to ensure e fast longer. Focuses on fairness and accuracy.

that we equip children with the knowledge of fairness — all measurements should have a degree | * full Packs cubes into a box in an organised way. Uses a variety of measuring tools.

how to quantify this. To adults who are well of accuracy. * heavier than Can order up to five objects by length. Compares the length of two objects by using
practised in measurement in all its forms, * Spatial structuring appears to develop in order * heavy Uses ‘than’ to compare objects. a

measurement may seem of one, two then three dimensions. Think about * holds less Remembers the sequence of events in a book | third object (a measuring tool).

like a simple set of procedural requirements. looking at length first. Time is more abstract and * holds more or in real life. Estimates how many cubes will fill a space.
However, it masks a series of complex abstract therefore more difficult ¢ light Uses non-standard measuring tools Sequences and orders events.

concepts which children need to master. Children ¢ lighter than Is beginning to use a timer and a calendar.
need multiple * long Uses an increasing amount of
opportunities to explore the big ideas that will * longer than measurement vocabulary.

support * measure Is beginning to use some indirect
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them in developing more sophisticated and * minute comparison, e.g. turning a
conventional * narrow circumference into a length
measurement techniques later. * short using string
* shorter than
* slow
* small
* soon
e tall
* weigh
* wide
Shape * Shapes can be categorised by their attributes. e circle Is beginning to use attributes to describe Uses attributes to identify some unusual
Often children’s toys focus on these shapes but * The flat faces of 3D shapes are 2D shapes. * corner shapes. shapes.
children must also be given opportunities to see * Shapes can be made up of other shapes. * cube Recognises corners. May recognise a right-angled triangle.
and manipulate less common versions of shapes. * Young children need lots of experience to * cuboid Describes 3D shapes using 2D names, e.g. a Recognises most familiar shapes and typical
Children will benefit construct the foundations of this threshold e cylinder cuboid is called a rectangle. examples of other shapes, e.g.a hexagon or a
from seeing long, skinny rectangles and short, fat | concept for the kind of precision required in later | ¢ edge Recognises edges and sides. rhombus.
ones, and triangles that do not sit on a years. * face Can make a picture using 2D shapes. Ignores the orientation of shapes when
horizontal base. It is important that a teacher’s * hexagon Can build structures with arches, roofs and identifying them.
subject knowledge around shape allows them to * quadrilateral gaps for windows. Describes the faces on a 3D shape.
be aware of the subtle differences in shapes to * rectangle Names some common 3D shapes, e.g. a
allow them to highlight and celebrate * side sphere or cube.
children’s achievements in describing them and * sphere Puts 2D shapes together to make part of a
correct any misconceptions. * square picture, e.g. triangles and a circle to make a
* triangle flower.
Builds more complex structures, substituting
combinations for another shape.
Spatial Awarenss Position and direction: children need to backwards Describes the position of an object. Describes where an object is, using
Children begin developing an understanding of understand that position (where something is) * behind Follows/gives verbal directions to find spatial language.
the relationships between people, objects and can be described with precision. * between something using spatial language. Follows a sequence of directions.
places from the day they are born. Opportunities | ¢ Perspective: objects look different when * flip Follows a simple map Plans and discusses different routes.
to crawl, cruise, then walk through space leads to | viewed from different position:s. * forwards Rotates and flips objects to make shapes fit,
later success in spatial thinking. Early experiences * Visualising space: children need to hold a ¢ in front using spatial reasoning.
of moving, drawing and modelling space provide | mental image in mind (executive function). This * map Enjoys making simple maps.
the crucial conceptual foundations to produce is a very complex skill * next to
future architects, engineers, scientists and drivers. *on
Early learning of spatial relationships * pathway
involves exploring where objects are in relation * position
to one another and how they move. Later, * rotate
children move on to using quantifications, such * route
as angles and speed. Spatial relationships are e under
crucial to many other areas of * where

mathematics, such as patterns, measurement,
graphs, shape, subitising and counting. They
should, therefore, be threaded throughout the
maths curriculum
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Data is not mentioned in the Early Learning Gathering data: involves collecting, * bar graph Sorts objects by a single attribute and is able Sorts objects for a reason.

Goals. However, it relates closely to classifying categorising and counting. * chart to say how many. Creates realia graphs and pictograms.
(identifying attributes) and quantifying. It * Organising data: once the counting * graph Interprets a realia graph and pictogram with Can say which has more and which less on a
provides an interesting context in which to is done it is helpful to represent the * how many some adult guidance. bar graph.

develop children’s attitudes and interest in results in a way in that can help * label Makes labels for a graph

maths. Data analysis involves gathering answer the question. * less

information and then organising it in a way that * Describing data: once the data is * more

helps to answer questions. Use data activities to displayed we can describe what the * pictogram

respond to questions the children have as this data is telling us. This involves * realia graph

makes maths authentic for them. If the results of asking and answering questions * sort

the datacollection are obvious before you start
there will be no mathematical thinking or real
problem solving. For real problem solving to
take place there must be a real problem to solve.
Basic data activities give children a better
understanding of classifying and quantifying, and
provide a good starting point for more formal
learning later.
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