	Stage 6 – Primary Grade D (NC Level 6)

	Number
	Algebra
	Shape & Space
	Handling Data

	Mathematical processes and applications

	Solve problems, explore and investigate in a range of contexts

Increase the challenge and build progression across the key stage, and for groups of pupils by:

· increasing the complexity of the application, e.g. non-routine, multi-step problems, extended enquiries

· reducing the familiarity of the context, e.g. new contexts in mathematics, contexts drawn from other subjects, other aspects of pupils’ lives

· increasing the technical demand of the mathematics required, e.g. more advanced concepts, more difficult procedures

· increasing the degree of independence and autonomy in problem-solving and investigation

	Representing
	

	Identify the mathematical features of a context or problem; try out and compare mathematical representations; select appropriate procedures and tools, including ICT 


	NRICH: Amazing Card Trick
NRICH: Cunning Card Trick 

NRICH: More Magic Potting Sheds
NRICH: Last Biscuit
NRICH: On the Edge  
NRICH: Fence It  


	Analysing – Use Reasoning
	

	Visualise and manipulate dynamic images; conjecture and generalise; move between the general and the particular to test the logic of an argument; identify exceptional cases or counter-examples; make connections with related contexts 


	NRICH: Noughts and Crosses


	Analysing – Use Procedures
	

	Make accurate mathematical diagrams, graphs and constructions on paper and on screen; calculate accurately, selecting mental methods or calculating devices as appropriate; manipulate numbers, algebraic expressions and equations, and apply routine algorithms; use accurate notation, including correct syntax when using ICT; record methods, solutions and conclusions; estimate, approximate and check working
	

	Interpreting and Evaluating
	

	Use logical argument to interpret the mathematics in a given context or to establish the truth of a statement; give accurate solutions appropriate to the context or problem; evaluate the efficiency of alternative strategies and approaches
	

	Communicate and Reflect
	

	Refine own findings and approaches on the basis of discussions with others; recognise efficiency in an approach; relate the current problem and structure to previous situations
	

	TOP

	Number Stage 6
	

	N6.1

[2]
	Use a calculator effectively and efficiently, including using the memory and bracket keys, and function keys for reciprocals, squares and powers; enter a range of measures including ‘time’; interpret the display; round off a final answer to a reasonable degree of accuracy.
	

	N6.2

[3]
	Use ratio notation, including reduction to its simplest form; solve word problems involving ratio and proportion.
	NRICH: Mixing Paints
NRICH: Mixing More Paints


	N6.3

[3]
	Solve problems involving the four operations on decimals without the use of a calculator; convert a simple fraction to a decimal using division.
	MFL21   MFL22
NRICH: How Many Miles to Go?
NRICH: Largest Product                 


	N6.4

[3]
	Use the four operations with fractions; order fractions using a common denominator.
	NRICH: Twisting and Turning
NRICH: More Twisting and Turning 
NRICH:  Fractions Jigsaw  
NRICH:  Ben's Game  
NRICH: Egyptian Fractions 



	N6.5

[2]
	Calculating compound measures including speed in simple contexts
	

	N6.6

[2]
	Calculating percentage increases and decreases
	

	N6.7

[2]
	Perform calculations using the hierarchy of operations.
	

	TOP

	Algebra Stage 6
	

	A6.1

[1]
	Distinguish in meaning between the words: ‘equation’, ‘formula’, ‘identity’ and ‘expression’.
	NRICH: Top-heavy Pyramids

	A6.2

[2]
	Manipulate algebraic expressions by multiplying a single letter term over a bracket a(2a + 5) and by taking out single term common factors.
	NRICH: Harmonic Triangle 



	A6.3

[4]
	Solve linear equations with integer coefficients in which the unknown appears on both sides of the equation, or with brackets, including by using inverse operations and by transforming both sides in the same way.
	

	A6.4

[3]
	Use index notation for simple positive integer powers; substitute positive and negative numbers into expressions such as 
4x – 2, 3x2 + 4 and 2x3.  Derive a formula and in simple cases, change its subject.
	NRICH: Temperature 
NRICH: Number Pyramids
NRICH: More Number Pyramids 



	A6.5

[4]
	Plot graphs of linear functions in which y is given explicitly or implicitly in terms of x.
	NRICH: Diamond collector
NRICH: Spaces For Exploration
NRICH: Pick's Theorem
NRICH: Parallel Lines 

	A6.6

[4]
	Generate terms of a sequence using term-to-term and position-to term definitions of the sequence, on paper and using ICT.  

Generate sequences from practical contexts and write an expression to describe the nth term of an arithmetic sequence

	NRICH: Take Ten Sticks
NRICH: Triangle numbers
NRICH: Sequences and Series
NRICH: More Sequences and Series
NRICH: Squares in rectangles
NRICH: Tablecloth
NRICH: Seven Squares
NRICH: Coordinate patterns
NRICH: Route to Infinity
NRICH: Sequences and Series
NRICH: Colour Building
NRICH: Squares in Rectangles 



	A6.7

[2]
	Draw and interpret graphs modelling real situations.
	NRICH: How Far Does it Move?  
NRICH: Speeding Up, Slowing Down  
NRICH: Up and Across 

	TOP

	Shape Stage 6
	

	S6.1

[3]
	Use parallel lines, alternate angles and corresponding angles; calculate and use the sums of the interior and exterior angles of quadrilaterals, pentagons and hexagons.  Solve problems using properties of angles, of parallel and intersecting lines, and of triangles and other polygons, justifying inferences and explaining reasoning with diagrams and text.
	NRICH: Estimating Angles 
NRICH: Semi-regular Tessellations
NRICH: Property Chart
NRICH: Triangles in Circles 
NRICH: Subtended Angles 
NRICH: Right Angles 

	S6.2

[4]
	Recall the meaning of circle, chord, tangent, arc, sector, segment; find circumferences and areas enclosed by circles, recalling relevant formulae.
	NRICH: An Unusual Shape 



	S6.3

[3]
	Construct triangles and other 2-D shapes using a ruler and a protractor, given information about their sides and angles; construct inscribed regular polygons; construct nets of cubes, regular tetrahedra, square-based pyramids and other 3-D shapes.
	

	S6.4

[4]
	Recall and use the formula for the area of a parallelogram and a triangle; use the formula for the area of a trapezium; calculate perimeters and areas of shapes made from triangles and rectangles; find the surface area of simple shapes using the area formulae for triangles and rectangles.  
	NRICH:  Square Pizza  
NRICH: Fence it
NRICH: Isosceles Triangles
NRICH: Pick's Theorem
NRICH:  Trapezium Four  
NRICH: Base Ratios   


	S6.5

[3]
	Calculate volumes and surface areas of shapes made from cubes and cuboids and of prisms.
	NRICH: Walking Around a Cube  
NRICH: Cuboids
NRICH: Painted Cube
NRICH: Sending a Parcel


	S6.6

[3]
	Analyse 3-D shapes through 2-D projections and cross-sections, including, planes of symmetry, plans and elevations.
	NRICH: Nine Colours
NRICH: Marbles in a Box 

	S6.7

[3]
	Recognise, visualise and construct enlargements of objects using positive integer and fractional scale factors; identify the centre and the scale factor of enlargement; understand the implications of enlargement for perimeter.
	

	S6.8

[4]
	Transform triangles and other 2-D shapes by rotation or reflection or translation using vectors; recognise and visualise rotations, reflections and translations including reflection symmetry of 3-D shapes; understand the properties preserved by these transformations; understand congruence in the context of transformations.
	NRICH:  Orbiting Billiard Balls  
NRICH: Isometrically
NRICH: Transformation Game 



	TOP

	Data Stage 6
	

	D6.1

[2]
	Identify different mutually-exclusive outcomes and know that the sum of the probabilities of all these outcomes is one.
	NRICH: In a Box 


	D6.2

[3]
	Draw and interpret scatter graphs including using lines of best fit; have a basic understanding of correlation, identifying ‘correlation’ or ‘no correlation’.
	

	D6.3

[4]
	Draw and interpret a range of graphs including scatter graphs for discrete and continuous variables, including using lines of best fit; understand the vocabulary of correlation, including positive, negative and zero correlation.
	

	D6.4

[5]
	Use and interpret diagrams for discrete and continuous data, including frequency polygons and stem and leaf diagrams; identify the modal class; calculate the mean of grouped discrete data compare distributions and make inferences, using the shapes of the distributions and measures of average and range.
	NRICH: Data Collection Tool


NRICH: Archery 



	D6.5

[2]
	Read and interpret data presented in two way tables
	NRICH: Top Coach

	TOP
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