	
	Numbers and the number system
	Calculating
	Algebra

	Level 8
	· Understand the equivalence between recurring decimals and fractions.
	· Use fractions or percentages to solve problems involving repeated proportional changes or the calculation of the original quantity given the result of a proportional change.

· Solve problems involving calculating with powers, roots and numbers expressed in standard form, checking for correct order of magnitude and using a calculator as appropriate.
	· Factorise quadratic expressions including the difference of two squares, e.g. x2 – 9 = (x + 3) (x – 3).

· Manipulate algebraic formulae, equations and expressions, finding common factors and multiplying two linear expressions.

· Derive and use more complex formulae and change the subject of a formula.

· Evaluate algebraic formulae, substituting fractions, decimals and negative numbers.

· Solve inequalities in two variables and find the solution set.

· Sketch, identify and interpret  graphs of linear, quadratic, cubic and reciprocal functions, and graphs that model real situations.

· Understand the effect on a graph of addition of (or multiplication by) a constant.

	
	
	L
	S
	H
	
	L
	S
	H
	
	L
	S
	H

	Level 7
	· Understand and use proportionality.
	· Calculate the result of any proportional change using multiplicative methods.

· Understand the effects of multiplying and dividing by numbers between 0 and 1.

· Add, subtract, multiply and divide fractions.

· Make and justify estimates and approximations of calculations; estimate calculations by rounding numbers to one significant figure and multiplying and dividing mentally.

· Use a calculator efficiently and appropriately to perform complex calculations with numbers of any size, knowing not to round during intermediate steps of a calculation.
	· Square a linear expression, and expand and simplify the product of two linear expressions of the form (x ( n) and simplify the corresponding quadratic expression.

· Use algebraic and graphical methods to solve simultaneous linear equations in two variables.

· Solve inequalities in one variable and represent the solution set on a number line.

· Use formulae from mathematics and other subjects; substitute numbers into expressions and formulae; derive a formula and, in simple cases, change its subject.

· Find the next term and nth term of quadratic sequences and functions and explore their properties.

· Plot graphs of simple quadratic and cubic functions, e.g. y = x2,   y = 3x2 + 4, y = x3.

	
	
	L
	S
	H
	
	L
	S
	H
	
	L
	S
	H

	
	Insufficient evidence
	
	Insufficient evidence
	
	Insufficient evidence
	





	
	Using and applying
	Shape, space and measures
	Handling data

	Level 8
	· Develop and follow alternative methods and approaches.

· Reflect on lines of enquiry when exploring mathematical tasks.

· Select and combine known facts and problem solving strategies to solve problems of increasing complexity.

· Convey mathematical meaning through precise and consistent use of symbols.

· Examine generalisations or solutions reached in an activity, commenting constructively on the reasoning and logic or the process employed, or the results obtained.

· Distinguish between practical demonstration and proof; know underlying assumptions, recognising their importance and limitations, and the effect of varying them.
	· Understand and use congruence and mathematical similarity.

· Understand and use trigonometrical relationships in right-angled triangles, and use these to solve problems, including those involving bearings.

· Understand the difference between formulae for perimeter, area and volume in simple contexts by considering dimensions.


	· Estimate and find the median, quartiles and interquartile range for large data sets, including using a cumulative frequency diagram.

· Compare two or more distributions and make inferences, using the shape of the distributions and measures of average and spread including median and quartiles.

· Know when to add or multiply two probabilities.

· Use tree diagrams to calculate probabilities of combinations of independent events.
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	Level 7
	· Solve increasingly demanding problems and evaluate solutions; explore connections in mathematics across a range of contexts: number, algebra, shape, space and measures, and handling data; refine or extend the mathematics used to generate fuller solutions. 

· Give reasons for choice of presentation, explaining selected features and showing insight into the problems structure.

· Justify generalisations, arguments or solutions.

· Appreciate the difference between mathematical explanation and experimental evidence.
	· Understand and apply Pythagoras' theorem when solving problems in 2-D.

· Calculate lengths, areas and volumes in plane shapes and right prisms.

· Enlarge 2-D shapes, given a centre of enlargement and a fractional scale factor, on paper and using ICT; recognise the similarity of the resulting shapes.

· Find the locus of a point that moves according to a given rule, both by reasoning and using ICT.

· Recognise that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction.

· Understand and use measures of speed (and other compound measures such as density or pressure) to solve problems.
	· Suggest a problem to explore using statistical methods, frame questions and raise conjectures; identify possible sources of bias and plan how to minimise it.

· Select, construct & modify, on paper and using ICT, suitable graphical representation to progress an enquiry, including frequency polygons and lines of best fit on scatter graphs.

· Estimate the mean, median and range of a set of grouped data and determine the modal class, selecting the statistic most appropriate to the line of enquiry.

· Compare two or more distributions & make inferences, using the shape of the distributions & measures of average & range

· Understand relative frequency as an estimate of probability and use this to compare outcomes of an experiment.

· Examine critically the results of a statistical enquiry, and justify the choice of statistical representation in written presentations.
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	Level 8
	Ma1 Using and applying

Pupils develop and follow alternative approaches.  They reflect on their own lines of enquiry when exploring mathematical tasks; in doing so they introduce a range of mathematical techniques.  Pupils convey mathematical or statistical meaning through precise and consistent use of symbols that is sustained throughout the work.  They examine generalisations or solutions reached in an activity, commenting constructively on the reasoning and logic or the process employed, or the results obtained, and make further progress in the activity as a result.

	
	Ma2 Number and algebra  

Pupils solve problems involving calculating with powers, roots and numbers expressed in standard form, checking for the correct order of magnitude.  They choose to use fractions or percentages to solve problems involving repeated proportional changes or the calculation of the original quantity given the result of a proportional change.  They evaluate algebraic formulae, substituting fractions, decimals and negative numbers.  They calculate one variable, given the others, in formulae such as V = (r2h.  Pupils manipulate algebraic formulae, equations and expressions, finding common factors and multiplying two linear expressions.  They know that a2 – b2 = (a+b)(a-b).  They solve inequalities in two variables.  Pupils sketch and interpret graphs of linear, quadratic, cubic and reciprocal functions, and graphs that model real situations.

	
	Ma3 Shape, space and measures 

Pupils understand and use congruence and mathematical similarity.  They use sine, cosine and tangent in right-angled triangles when solving problems in two dimensions.  They distinguish between formulae for perimeter, area and volume, by considering dimensions. 

	
	Ma4 Handling data
Pupils interpret and construct cumulative frequency tables and diagrams, using the upper boundary of the class interval.  They estimate the median and interquartile range and use these to compare distributions and make inferences.  They understand how to calculate the probability of a compound event and use this in solving problems.

	Weightings at Level 8

Ma1: 20%, Ma2: 45%, Ma3: 20%, Ma4: 15%


	Level 7
	Ma1 Using and Applying

Starting from problems or contexts that have been presented to them, pupils progressively refine or extend the mathematics used to generate fuller solutions.  They give reason for their choice of mathematical presentation, explaining features they have selected.  Pupils justify their generalisations, arguments or solutions, showing some insight into the mathematical structure of the problem.  They appreciate the difference between mathematical explanation and experimental evidence.

	
	Ma2 Number and Algebra 

In making estimates, pupils round to one significant figure and multiply or divide mentally.  They understand the effects of multiplying or dividing by numbers between 0 and 1.  Pupils solve numerical problems involving multiplication and division with numbers of any size, using a calculator efficiently and appropriately.  They understand and use proportional changes, calculating the result of any proportional change using only multiplicative methods.  Pupils find and describe in symbols the next term or nth term of a sequence where the rule is quadratic; they multiply two expressions of the form (x + n); they simplify the corresponding quadratic expressions.  Pupils use algebraic and graphical methods to solve simultaneous linear equations in two variables.  They solve simple inequalities.

	
	Ma3 Shape, space and measures

Pupils understand and apply Pythagoras’ theorem when solving problems in two dimensions.  They calculate lengths, areas and volumes in plane shapes and right prisms.  Pupils enlarge shapes by a fractional scale factor, and appreciate the similarity of the resulting shapes.  They determine the locus of an object moving according to a rule.  Pupils appreciate the imprecision of measurement and recognise that a measurement given to the nearest whole number may be inaccurate by up to one half in either direction.  They understand and use compound measures, such as speed.

	
	Ma4 Handling data 

Pupils specify hypotheses and test them by designing and using appropriate methods that take account of variability or bias.  They determine the modal class and estimate the mean, median and range of sets of grouped data, selecting the statistic most appropriate to their line of enquiry.  They use measures of average and range, with associated frequency polygons, as appropriate, to compare distributions and make inferences.  They draw a line of best fit on a scatter diagram, by inspection.  Pupils understand relative frequency as an estimate of probability and use this to compare outcomes of experiments.

	Weightings at Level 7

Ma1: 20%, Ma2: 45%, Ma3: 20%, Ma4: 15%
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Considering the weightings at each level, use your judgements to decide on an overall level�
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Name: ……………..…………………….





Ma1 overall level


Read the complete level descriptions to confirm the level. Then consider whether the level is low, secure or high�
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Ma3 overall level


Read the complete level descriptions to confirm the level. Then consider whether the level is low, secure or high�
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Ma4 overall level


Read the complete level descriptions to confirm the level. Then consider whether the level is low, secure or high�
�
Level 7�
�
Level 8�
�
low�
secure�
high�
�
low�
secure�
high�
�
�
�
�
�
�
�
�
�






Name: ……………..…………………….
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Ma2 overall level


Read the complete level descriptions to confirm the level. Then consider whether the level is low, secure or high.

















GlosMaths: Building a Picture A4 grids for Levels 7 and 8


