	Stage 10 – Primary Grade A*

	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
	

	Choose and combine representations from a range of perspectives; introduce and use a range of mathematical techniques, the most efficient for analysis and most effective for communication systematically model contexts or problems through precise and consistent use of symbols and representations, and sustain this throughout the work
	NRICH: Number Rules-OK
NRICH: What's Possible

	Analysing – Use Reasoning
	

	Make progress by exploring mathematical tasks, developing and following alternative approaches; examine and extend generalisations; support assumptions by clear argument and follow through a sustained chain of reasoning, including proof 

Present rigorous and sustained arguments; reason inductively, deduce and prove; explain and justify assumptions and constraints
	NRICH: Equal Temperament   
NRICH: The Line and its Strange Pair 
NRICH:  Tri-split  
NRICH: Approximating Pi  

	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
	

	Show insight into the mathematical connections in the context or problem; critically examine strategies adopted and arguments presented; consider the assumptions in the model and recognise limitations in the accuracy of results and conclusions 

Justify and explain solutions to problems involving an unfamiliar context or a number of features or variables; comment constructively on reasoning, logic, process, results and conclusions
	

	Communicate and Reflect
	

	Routinely review and refine findings and approaches; identify how other contexts were different from, or similar to, the current situation and explain how and why the same or different strategies were used

Use mathematical language and symbols effectively in presenting convincing conclusions or findings; critically reflect on own lines of enquiry when exploring; search for and appreciate more elegant forms of communicating approaches and solutions; consider the efficiency of alternative lines of enquiry or procedures
	

	TOP

	Number Stage 10
	

	N10.1

[2]
	Use calculators to explore exponential growth and decay.
	

	N10.2

[1]
	Convert a recurring decimal to a fraction and vice versa; use prime factors to identify fractions which represent terminating decimals;
	

	N10.3

[3]
	Simplify expressions involving powers or surds including rationalising a denominator.
	NRICH: The root of the Problem


	TOP

	Algebra Stage 10
	

	A10.1

[3]
	Manipulate algebraic expressions including fractions; solve related equations.
	

	A10.2

[5]
	Solve quadratic equations by completing the square and using the quadratic formula.
	NRICH: Square Mean  
NRICH: Ladder and Cube  
NRICH: Golden Thoughts  


	A10.3

[4]
	Solve exactly, by elimination of an unknown, two simultaneous equations in two unknowns, one of which is linear, the other equation quadratic in one unknown or of the form x2 + y2 = r2.
	

	A10.4

[2]
	Apply to the graph of y = f(x) the transformations y = f(x) + a, y = f(ax),
y = f(x + a),  y = af(x), for linear, quadratic, sine and cosine functions f(x).
	

	A10.5

[3]
	Construct graphs of exponential function, and of the circle x2 + y2 = r2; solve problems involving the intersection of straight lines with a curve (including a circle).
	

	TOP

	Shape Stage 10
	

	S10.1

[3]
	Solve problems involving surface areas and volumes of pyramids, cylinders, cones and spheres, and problems involving more complex shapes including segments of circles and frustums of cones.
	NRICH: Gutter  


	S10.2

[1]
	Understand and use SSS, SAS, ASA and RHS condition to prove the congruence of triangles; verify standard ruler and compass constructions; use congruence to show that translations, reflections and rotations preserve length and angle.
	NRICH: Figure of Eight 


	S10.3

[5]
	Calculate the area of a triangle using ½absinC; use the sine and cosine rules to solve 2-D and 3-D problems.
	NRICH:  Parabolic Patterns  
NRICH:  More Parabolic Patterns  
NRICH:  Sketching Families of Graphs  


	S10.4

[2]
	Draw, sketch and describe the graphs of trigonometric functions for angles of any size, including transformations involving scalings in either or both the x and y directions.
	NRICH: Sine and Cosine  


	S10.5

[3]
	Understand and use vector notation; calculate, and represent graphically the sum of two vectors, the difference of two vectors and a scalar multiple of a vector; calculate the resultant of two vectors; understand and use the commutative and associative properties of vector addition; solve simple geometrical problems in 2-D using vector methods.  
	NRICH: Zig Zag   
NRICH: Square It  
NRICH: Spotting the Loophole  
NRICH: Square Coordinates


	TOP

	Data Stage 10
	

	D10.1

[2]
	Compare data sets (including grouped discrete and continuous data); draw conclusions.
	

	D10.2

[3]
	Identify seasonality and trends in time series, from tables or diagrams; interpret graphs modelling real situations.
	

	D10.3

[3]
	Solve problems involving the addition or multiplication of two probabilities.
	

	TOP
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