	These are the skills that children need to learn to make progress:

a. generate and explore ideas and strategies, pursue lines of mathematical enquiry and apply logic and reasoning to mathematical problems

b. make and test generalisations, identify patterns and appreciate equivalences and relationships

c. develop, select and apply a range of mental, written and ICT-based methods and models to estimate, approximate, calculate, classify, quantify, order and compare

d. communicate ideas and justify arguments using mathematical symbols, diagrams, images and language

e. interpret findings, evaluate methods and check outcomes.

	
	Which skills are the children learning?
	What Core Knowledge will the children acquire? Y3
	What Core Knowledge will the children acquire? Y4
	How will we know if this has been successful?

	LKS2
	Number
	1. to use decimals up to three decimal places in

measurement contexts

2. to understand and use the equivalence of families of fractions and their decimal representation when ordering and comparing

3. to explore number patterns and properties,

and represent them using graphs, simple formulae

and ICT

4. about the development of the number system

5. to interpret computer and calculator displays and round to an appropriate level of accuracy
	· count from 0 in multiples of 4, 8, 50 and 100; find 10 or 100 more or less than a given number

· recognise the place value of each digit in a three-digit number (hundreds, tens, ones)

· compare and order numbers up to 1000

· identify, represent and estimate numbers using different representations

· read and write numbers up to 1000 in numerals and in words

· solve number problems and practical problems involving these ideas.
	· count in multiples of 6, 7, 9, 25 and 1000

· find 1000 more or less than a given number

· count backwards through zero to include negative numbers

· recognise the place value of each digit in a four-digit number (thousands, hundreds, tens, and ones)

· order and compare numbers beyond 1000

· identify, represent and estimate numbers using different representations

· round any number to the nearest 10, 100 or 1000

· solve number and practical problems that involve all of the above and with increasingly large positive numbers

· 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.
	- Count back in twos from six.

- Show me seven hops of two forwards from negative five on the number line.

- What numbers could go in the boxes to make these correct? 

☐ + ◇ < 20 30 > ☐ - ◇ 

- Write a statement using two negative numbers and the 'greater than' symbol. Write a statement using a positive number and a negative number and the 'less than' symbol.

- What does the digit 7 represent in each of these numbers: 

3.7, 7.3, 0.37, 3.07? 

- What if I put a pound sign in front of each of these numbers?

- What if they are all lengths given in metres?

Write these lengths in order: 47 cm, 1.14 m, 3.6 m, 250 cm, 0.85 m. Which is the shortest? How do you know? Which is the longest? How do you know?

- Enter 5.3 on to your calculator display. How can you change this to 5.9 in one step (operation)?

- A CD costs between £5.50 and £5.65. How much could it cost?

I am nearly 1.65 m tall. How tall could I be?

- Roughly, what answer do you expect to get? How did you arrive at that estimate?

- Is this calculation correct? How do you know?

	
	Calculation
	6. to compare two numbers by finding the difference between them

7. to use the relationship between addition and subtraction and addition and multiplication to understand and generate equivalent expressions

8. to use simple fractions to find fractional parts and express proportions

9. to select from a range of mental strategies for the addition and subtraction of numbers with two significant figures

10. to understand division as grouping and as sharing and solve division problems using multiplication facts

11. to visualise and understand multiplication represented as an array, record multiplication as number sentences and solve problems using multiplication facts

12. to use estimation to find approximate answers to calculations, to record calculations and check answers and methods
13. to record amounts of money using pounds and/or pence, converting between them as appropriate

14. how to handle amounts of money in the contexts of shopping, saving up and enterprise activities
	· 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 numbers with up to three digits, using formal written methods of columnar addition and subtraction

· estimate the answer to a calculation and use inverse operations to check answers

· solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction.

· recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

· write and calculate mathematical statements for multiplication and division using the multiplication tables that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to formal written methods

· solve problems, including missing number problems, involving multiplication and division, including integer scaling problems and correspondence problems in which n objects are connected to m objects.

· 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

· 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

· recognise and show, using diagrams, equivalent fractions with small denominators

· add and subtract fractions with the same denominator within one whole (e.g. 5/7 + 1/7 = 6/7)

· compare and order unit fractions, and fractions with the same denominators

· solve problems that involve all of the above.
	· add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate

· estimate and use inverse operations to check answers to a calculation

· solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why.
· recall multiplication and division facts for multiplication tables up to 12 × 12

· use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1; dividing by 1; multiplying together three numbers

· recognise and use factor pairs and commutativity in mental calculations

· multiply two-digit and three-digit numbers by a one-digit number using formal written layout

· solve problems involving multiplying and adding, 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.

· recognise and show, using diagrams, families of common equivalent fractions

· count up and down in hundredths; recognise that hundredths arise when dividing an object by a hundred and dividing tenths by ten.

· solve problems involving increasingly harder fractions to 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

· recognise and write decimal equivalents of any number of tenths or hundredths

· recognise and write decimal equivalents to 1/4; 1/2; ¾

· find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in the answer as units, tenths and hundredths

· 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

· solve simple measure and money problems involving fractions and decimals to two decimal places.
	- What are the important things to remember when you solve a word problem?

- Explain what you did to get your answer.

- How did you know whether to add, subtract, multiply or divide? What clues did you look for in the problem?

- Show me how you recorded any calculations you needed to do to solve the problem.

- Did you have to do anything to your answer to make it fit with the problem? Tell me what you did.

- Work out 56 + 27. Explain what you did. What did you notice about the numbers that helped you choose how to do it? Repeat with other calculations.

- The product is 36. What two numbers have been multiplied together?

- If 7 × 8 = 56, what is 7 × 9?

- Give me an example of a two-digit by one-digit multiplication you could do mentally. Give me an example of a similar multiplication where you would use a written method.

- Describe a problem that will give you a remainder that you will need to round up.

- What is the largest remainder you can have when you divide by 6?
- Two of these shapes have three quarters shaded. Point to them. Explain how you know. 

- Tell me some fractions that are greater than 1/2. How do you know? What about fractions that are greater than 1?

	
	Measures
	15 to recognise when length and capacity are conserved

16. to use standard units to estimate measures and to measure with appropriate accuracy

17. to recognise and use equivalent representations of time

18. to measure angles using fractions of turn and right angles

19. to explore the development of different measuring systems, including metric and imperial measures
	· measure, compare, add and subtract: lengths (m/cm/mm); mass (kg/g); volume/capacity (l/ml)

· measure the perimeter of simple 2-D shapes

· add and subtract amounts of money to give change, using both £ and p in practical contexts

· tell and write the time from an analogue clock, including using Roman numerals from I to XII, 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, hours and o’clock; use vocabulary such as a.m./p.m., morning, afternoon, noon and midnight

· know the number of seconds in a minute and the number of days in each month, year and leap year

· compare durations of events, for example to calculate the time taken by particular events or tasks.
	· Convert between different units of measure (e.g. kilometre to metre; hour to minute)

· measure and calculate the perimeter of a rectilinear figure(including squares) in centimetres and metres

· find the area of rectilinear shapes by counting squares

· 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.
	- Estimate the capacity of this washing-up bowl. And of this bottle. 

- Choose the correct answer. A drinking glass holds about… 

0.2 litres 2 litres 20 litres 200 litres 

- What unit would you use to measure the capacity of a watering can? Of an oil tank? Of a coffee cup? 

- Can you tell me another way to say or write 6 litres? What about 750 millilitres? 

- Look at these cards. They have weights in grams or kilograms. 

5 kg, 500 g, 1/4 kg, 1.5 kg, 750 g 

Put the cards in order from the lightest to the heaviest. How did you order the cards? Why did you put this measurement here? 

- Harry, Eve and Khalid measured the same objects. Here are Harry's measurements. 

pencil length – 16 cm

computer screen width – 33 cm

door width – 77 cm

cube length – 1.9 cm

ruler width – 3.8 cm

room length – 830 cm 

Eve wrote her measurements in millimetres. What did she write? 

Khalid wrote his measurements in metres. What did he write? 

What would you use? Would you use different units for different measurements? Why or why not?

	
	Shape/Geometry/Position
	20. to recognise symmetry properties of 2D shapes and patterns

21. to make simple scalings of objects and drawings

22. to understand and use angle as the measure of turn

23. to understand perimeter as a length and to find the perimeter of rectangles and other shapes

24. to create sequences of instructions using ICT, including generating symmetric and repeating geometric patterns
	· draw 2-D shapes and make 3-D shapes using modelling materials; recognise 3-D shapes in different orientations and describe them

· recognise that angles are 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

· identify 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.

· 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.
	- Match these 3-D shapes to these pictures of them.

- There are three shapes in a row. What order are they in and what colour are they?

Clues: 

•
The cube is in the middle. 

•
The pink shape is not on the right.

•
The red shape is next to the pyramid.

•
The cone is not blue.

- A shape has four right angles. It has four sides which are not all the same length. What is the name of this shape?






	
	Data/Statistics
	25. to collect and structure information using ICT so that it can be searched and analysed, including using appropriate field headings and data types

26. to use frequency diagrams and bar charts to represent and record information

27. to interpret their own and others’ data
	· interpret and present data using bar charts, pictograms and tables

· solve one-step and two-step questions such as ‘How many more?’ and ‘How many fewer?’ using information presented in scaled bar charts and 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.
	- What are you trying to find out? What information are you aiming to collect? How? 

- Why have you chosen to collect that information? What will it tell you? 

- Imagine that the class is going to organise a tea party for parents. What information would you need to find out? What are the simplest ways that you can find the information? 

- What information will you need to collect to answer your question? How will you collect it? 



	How will the children be enabled to do this? ‘Breadth of Learning’

	During the year, pupils should be taught the knowledge, skills and understanding through:

a. practical activity, exploration and discussion

b. using mathematical ideas in practical activities, then recording these using objects, pictures, diagrams, words, numbers and symbols

c. using mental images of numbers and their relationships to support the development of mental calculation strategies

d. estimating, drawing and measuring in a range of practical contexts

e. drawing inferences from data in practical activities

f. exploring and using a variety of resources and materials, including ICT

g. activities that encourage them to make connections between number work and other aspects of their work in mathematics.
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