	Stage 7 – Primary Grade C

	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
	

	break down substantial tasks to make them more manageable; represent problems and synthesise information in algebraic, geometrical or graphical form; move from one form to another to gain a different perspective on the problem 
	NRICH: Nim-interactive
NRICH: GOT IT
NRICH: Intersection Sums Sudoku
NRICH: Diagonal Sums Sudoku
NRICH: Integrated Sums Sudoku

	Analysing – Use Reasoning
	

	Use connections with related contexts to improve the analysis of a situation or problem; pose questions and make convincing arguments to justify generalisations or solutions; recognise the impact of constraints or assumptions
	NRICH: Sums of Pairs  
NRICH: Last Biscuit  
NRICH: Tree Tops
NRICH: Six Times Five

	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
	

	Justify the mathematical features drawn from a context and the choice of approach; generate fuller solutions by presenting a concise, reasoned argument using symbols, diagrams, graphs and related explanations 


	NRICH: Adding Triangles 

NRICH: Areas of Parallelograms

	Communicate and Reflect
	

	Review and refine own findings and approaches on the basis of discussions with others; look for and reflect on other approaches and build on previous experience of similar situations and outcomes
	

	TOP

	Number Stage 7
	Number Resources

	N7.1

[3]
	Use and understand terminating and recurring decimals including exact fraction equivalents; solve problems involving multiplication and division by decimals with up to two decimal places – by transforming it to a problem involving division by an integer.
	 NRICH: Repetitiously


	N7.2

[1]
	Understand ‘reciprocal’ as multiplicative inverse, knowing that any non-zero number multiplied by its reciprocal is 1 and that zero has no reciprocal because division by zero is not defined.
	

	N7.3

[2]
	Use the terms cube root, negative square root; recall the squares to 152 and the corresponding square roots; recall the cubes of 2, 3, 4, 5, and 10; use index laws with numerical and algebraic expressions involving multiplication and division of positive integer powers.
	NRICH: Factors and Multiples Game 
NRICH: Factors and Multiples Puzzle 
NRICH: Consecutive Seven  
NRICH: Biggest Divisor Same Remainder   
NRICH: Consecutive Sums  
NRICH: Take Ten Sticks  
NRICH: Six Times Five  
NRICH: Odd Stones  
NRICH: Biggest Divisor Same Remainder  
NRICH: Fac-finding  
NRICH: What's Possible  
NRICH: Always Perfect  


	N7.4

[2]
	Check solutions to calculations using various methods including approximating, using inverse operations and recognising the effect of multiplying and dividing by numbers less than one and greater than one; estimate answers using appropriate techniques.
	

	N7.5

[2]
	Understand and use ratios in appropriate contexts including dividing a quantity in a given ratio.
	

	N7.6

[2]
	Calculate an unknown quantity from quantities that vary in direct proportion.
	NRICH: A Chance to Win?                                   

	N7.7

[2]
	Use percentages to compare proportion; solve percentage problems involving increase and decrease including using a multiplier.  
	NRICH: Mathland Election  
NRICH: A Change in Code  
NRICH: Tiny Nines  
NRICH:  Ratio Sudoku  
NRICH:  All About Ratios   
NRICH: One and Three  


	N7.8

[3]
	Use standard index form expressed in conventional notation and on a calculator display; convert between ordinary and standard index form representations.
	

	N7.9

[2]
	Use and understand the terms reciprocal, highest common factor, lowest common multiple, prime number; find the prime number decomposition of positive integers.
	NRICH: Basket Case
NRICH: One to Eight
NRICH: Funny Factorisation


	TOP

	Algebra Stage 7
	

	A7.1

[3]
	Use and generate formulae in context; substitute positive and negative numbers into a formula.
	NRICH: Terminology
NRICH: Temperature
NRICH: Seven squares


	A7.2

[4]
	Form and solve linear equations, including by using inverse operations and by transforming both sides in the same way.
	NRICH: How Many Miles to Go?
NRICH: Fibs 



	A7.3

[3]
	Change the subject of a formula in cases where the subject only appears once.
	

	A7.4

[4]
	Expand the product of two linear expressions and simplify (x+2)(x-5) 

Factorise simple quadratics
	NRICH: Partitioning Revisited
NRICH: Pair Products
NRICH: Multiplication Square
NRICH: Cubes Within Cubes Revisited 

NRICH: Pair Products  


	A7.5

[4]
	Generate points and plot graphs of quadratic functions; find approximate solutions to a quadratic equation from the graph of the corresponding quadratic function.
	

	A7.6

[3]
	Form and solve simple linear inequalities in one variable and represent the solution set on a number line.
	

	A7.7

[3]
	Draw and interpret distance-time and speed-time graphs and draw and interpret other real life graphs
	NRICH: Motion Sensor 

	A7.8

[3]
	Find the exact solution of two simultaneous equations in two unknowns by interpreting the equations as lines and their common solution as the point of intersection.
	

	A7.9

[3]
	Find the gradient of straight lines given by equations of the form y = mx + c: understand that y = mx + c represents a straight line , interpret the values of m and c; know when lines are parallel.  
	NRICH: Parallel Lines  


	A7.10

[3]
	Use trial and improvement to find approximate solutions of equations.
	NRICH: Magic Potting Sheds
NRICH: Sums of pairs
NRICH: More Magic Potting Sheds
NRICH: Cinema Problem 



	TOP

	Shape Stage 7
	

	S7.1

[1]
	Know that measurements using real numbers depend on the choice of unit; recognise that a measurements given to the nearest whole unit may be inaccurate by up to one half in either direction.  
	

	S7.2

[3]
	Solve angle problems involving intersecting and parallel lines, and polygons; understand that the tangent at any point on a circle is perpendicular to the radius at that point.
	

	S7.3

[3]
	Understand, recall and use Pythagoras’ theorem.  

Find the length AB given the points A and B in 2-D
	NRICH: Tilted Squares
NRICH: Ladder and Cube
NRICH: Where to Land
NRICH: Walking around a cube
NRICH: Inscribed in a Circle
NRICH: Semi-detached
NRICH: Where Is the Dot? 

	S7.4

[3]
	Solve problems involving area and circumference of circles; use pi in exact calculations.
	NRICH: Semi-circles
NRICH: Compare Areas   
NRICH: Arclets
NRICH: Salinon 



	S7.5

[3]
	Solve problems involving the surface area and volume of prisms, including cylinders; convert between area measures and volume measures.
	NRICH: Sending a Parcel  
NRICH: Efficient Cutting 



	S7.6

[2]
	Understand and use 3-D coordinates; find the coordinates of the midpoint of a line segment AB given points AB in 2-D.
	NRICH: All About Ratios


	S7.7

[5]
	Apply loci to spatial problems involving shapes and paths; use straight edge and compasses to produce standard constructions including the midpoint and perpendicular bisector of a line segment, the perpendicular from a point to a line, and the bisector of an angle.
	Construction Kit
NRICH: Rollin' Rollin' Rollin'
NRICH: Turning Triangles
NRICH: Roundabout
NRICH: Lost
NRICH: Is there a Theorem 

	S7.8

[2]
	Understand and use rates and compound measures, including speed and density.
	NRICH: An Unhappy End 
NRICH: John's Train Is on Time  
NRICH: Up and Across  
NRICH: Buses   



	TOP

	Data Stage 7
	

	D7.1

[4]
	Solve probability problems involving theoretical models or relative frequency.
	NRICH:  Substitution Cipher and Frequency Analysis  
NRICH: Substitution Cipher
NRICH: Toying with Spinners
NRICH: Flippin’ Disks
NRICH: Two's Company 

NRICH: Cosy Corner


	D7.2

[2]
	Use and interpret the median, mean and range for discrete data presented in a frequency table, to include the drawing of box plots and the use of the interquartile range for discrete data.
	NRICH: Top Coach


	D7.3

[2]
	Calculate the mean from grouped data, including continuous data.
	

	TOP
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