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Introduction 
GCSE subject criteria set out the knowledge, understanding, skills and assessment objectives common to all GCSE specifications in a given subject. They provide the  framework within which awarding organisations create the detail of their specifications, so ensuring progression from key stage 3 national curriculum requirements and the  possibilities for development into Advanced level study. 
Subject aims and learning outcomes 
This document sets out the learning outcomes and content coverage required for GCSE  specifications in mathematics. In subjects such as mathematics, where topics are taught  in progressively greater depth over the course of key stage 3 and key stage 4, GCSE  outcomes may reflect or build upon subject content which is typically taught at key stage  3. There is no expectation that teaching of such content should be repeated during the  GCSE course where it has already been taught effectively at an earlier stage. 

GCSE specifications in mathematics should provide a broad, coherent, satisfying and  worthwhile course of study. They should encourage students to develop confidence in, and a positive attitude towards mathematics and to recognise the importance of mathematics in their own lives and to society. They should also provide a strong mathematical foundation for students who go on to study mathematics at a higher level post-16.

GCSE specifications in mathematics should enable students to: 

1. 
develop fluent knowledge, skills and understanding of mathematical methods and concepts

2. 
acquire, select and apply mathematical techniques to solve problems 

3. 
reason mathematically, make deductions and inferences and draw conclusions 

4. 
comprehend, interpret and communicate mathematical information in a variety of forms appropriate to the information and context. 

Students should be aware that mathematics can be used to develop models of real situations and that these models may be more or less effective depending on how the situation has been simplified and the assumptions that have been made. Students should also be able to recall, select and apply mathematical formulae (see Appendix, page 13). 
Subject content 
GCSE specifications in mathematics should reflect the aims and learning outcomes outlined above, and should include the knowledge, understanding and skills listed below, giving due consideration to the assessment objectives. The essential subject content outlined here provides the framework for developing a coherent study at GCSE. 

This content sets out the full range of content for GCSE specifications in mathematics. Awarding organisations may, however, use any flexibility to increase depth, breadth or context within the specified topics or to consolidate teaching of the subject content. Students can be said to have confidence and competence with mathematical content when they can apply it flexibly to solve problems. 

The expectation is that: 

· All students will develop confidence and competence with the content identified by standard type 

· All students will be assessed on the content identified by the standard and the italic type; more highly attaining students will develop confidence and competence with all of this content 
· Only the more highly attaining students will be assessed on the content identified by bold type. The highest attaining students will develop confidence and competence with the bold content. 

The distinction between standard, italic and bold type applies to the content statements only, not to the assessment objectives or to the mathematical formulae in the appendix. 
Scope of study 
GCSE specifications in mathematics should require students to: 
Number 

Structure and calculation 

5. 
apply the use of the product rule for counting
6. 
estimate powers and roots of any given positive number 
7. 
calculate with fractional indices 
8. 
calculate exactly with surds; simplify surd expressions involving squares (e.g. 12 = (4 × 3) = 4 × 3 = 23) and rationalise denominators 

Fractions, decimals and percentages 

10. 
change recurring decimals into their corresponding fractions and vice versa 
Measures and accuracy 

16. 
apply and interpret upper and lower bounds
Algebra 

Notation, vocabulary and manipulation 
4. 
simplify and manipulate algebraic expressions (including those involving algebraic fractions) by: 
· expanding products of  more than two binomials 

· factorising quadratic expressions of the form ax2 + bx + c 
6. 
use algebra to support and construct proofs 
7. 
interpret the reverse process as the ‘inverse function’; interpret the succession of two functions as a ‘composite function’. 

Graphs 
9. 
use the form y = mx + c to identify perpendicular lines
11. 
deduce turning points by completing the square
12. 
recognise, sketch and interpret graphs of exponential functions y = kx for positive values of k, and the trigonometric functions (with arguments in degrees) y = sin x, y = cos x and y = tan x for angles of any size
13. 
sketch translations and reflections of a given function 

14. 
plot and interpret exponential graphs to find approximate solutions to problems such as simple kinematic problems involving distance, speed and acceleration 

15. 
calculate or estimate gradients of graphs and areas under graphs (including quadratic and other non-linear graphs), and interpret results in cases such as distance-time graphs, velocity-time graphs and graphs in financial contexts 
16. 
recognise and use the equation of a circle with centre at the origin; find the equation of a tangent to a circle at a given point. 

Solving equations and inequalities 
18. 
solve quadratic equations that require rearrangement algebraically by factorising, by completing the square and by using the quadratic formula 
20. 
find approximate solutions to equations numerically using iteration 

22. 
solve linear inequalities in two variables, and quadratic inequalities in one variable; represent the solution set  using set notation and on a graph 
Sequences 
24. 
recognise and use simple geometric progressions (rn where n is an integer, and r is a surd) and other sequences 
25. 
deduce expressions to calculate the nth term of quadratic sequences. 
Ratio, proportion and rates of change 

13. 
construct equations that describe direct and inverse proportion 
15. 
interpret the gradient at a point on a curve as the instantaneous rate of change; apply the concepts of average and instantaneous rate of change (gradients of chords and tangents) in numerical, algebraic and graphical contexts
16. 
work with general iterative processes. 
Geometry and measures 

Properties and constructions 
8. 
describe the changes and invariance achieved by combinations of rotations, reflections and translations 
10. 
apply and prove the standard circle theorems concerning angles, radii, tangents and chords, and use them to prove related results 
Mensuration and calculation 
19. 
apply the concepts of congruence and similarity, including the relationships between areas and volumes in similar figures 

22. 
know and apply the sine rule, 
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, and cosine rule, a2 = b2 + c2 – 2bc cos A, to find unknown lengths and angles 
23. 
know and apply Area = 
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ab sin C to calculate the area, sides or angles of any triangle. 
Vectors 
25. 
use vectors to construct geometric arguments and proofs 
Probability 

9. 
calculate and interpret conditional probabilities through representation using expected frequencies with two-way tables, tree diagrams and Venn diagrams. 

Statistics 

3. 
construct and interpret diagrams for grouped discrete data and continuous data, i.e. histograms with equal and unequal class intervals and cumulative frequency graphs, and know their appropriate use
4. 
interpret, analyse and compare the distributions of data sets from univariate empirical distributions through 

· box plots 
· appropriate measures of spread (range, including consideration quartiles and inter-quartile range) 
ASSESSMENT OBJECTIVES 
	Assessment Objectives
	Weighting

	
	Higher
	Foundation

	AO1
	Use and apply standard techniques 
Students should be able to: 

· accurately recall facts, terminology and definitions 

· use and interpret notation correctly 

· accurately carry out routine procedures or set tasks requiring multi-step solutions 


	40%
	50%

	AO2
	Reason, interpret and communicate mathematically 
Students should be able to: 

· make deductions, inferences and draw conclusions from mathematical information 

· construct chains of reasoning to achieve a given result 

· interpret and communicate information accurately 

· present arguments and proofs 

· assess the validity of an argument and critically evaluate a given way of presenting information 

Where problems require candidates to ‘use and apply 

standard techniques’ or to independently ‘solve problems’ a proportion of those marks should be attributed to the 

corresponding Assessment Objective 


	30%
	25%

	AO3
	Solve problems within mathematics and in other 

contexts 
Students should be able to: 

· translate problems in mathematical or non-mathematical contexts into a process or a series of mathematical processes 

· make and use connections between different parts of mathematics 

· interpret results in the context of the given problem 

· evaluate methods used and results obtained 

· evaluate solutions to identify how they may have been affected by assumptions made 

Where problems require candidates to ‘use and apply 

standard techniques’ or to ‘reason, interpret and 

communicate mathematically’ a proportion of those marks should be attributed to the corresponding Assessment Objective


	30%
	25%


Appendix: Mathematical formulae 

1. 
Formulae included in the subject content. Candidates are expected to know these formulae; they must not be given in the assessment. 
The quadratic formula 
The solutions of ax2 + bx + c = 0 where a  0 
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Circumference and area of a circle 
Where r is the radius and d is the diameter: 

Circumference of a circle = 2 r  =  d
Area of a circle =  r 2
Pythagoras’s theorem 

In any right-angled triangle where a, b and c are the length of the sides and c is the hypotenuse: 

a2 + b2 = c2
Trigonometry formulae 

In any right-angled triangle ABC where a, b and c are the length of the sides and c is the hypotenuse: 

sin A = 
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In any triangle ABC where a, b and c are the length of the sides 

sine rule:  
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cosine rule:  a2 = b2 + c2 – 2bc cos A

Area = 
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2. 
The following formulae are not specified in the content but should be derived or informally understood by candidates. These formulae must not be given in the examination. 

Perimeter, area, surface area and volume formulae 
Where a and b are the lengths of the parallel sides and h is their perpendicular separation: 

Area of a trapezium = 
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(a + b)h
Volume of a prism = area of cross section × length

Compound interest 
Where P is the principal amount, r is the interest rate over a given period and n is number of times that the interest is compounded: 

Total accrued = P 
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Probability 
Where P(A) is the probability of outcome A and P(B) is the probability of outcome B: 

P(A or B) = P(A) + P(B) – P(A and B)

P (A and B) = P(A given B) P(B)

3. 
Formulae that candidates should be able to use, but need not memorise. These can be given in the exam, either in the relevant question, or in a list from which candidates select and apply as appropriate. 
Perimeter, area, surface area and volume formulae 
Where r is the radius of the sphere or cone, l is the slant height of a cone and h is the perpendicular height of a cone: 

Curved surface area of a cone =  rl

Surface area of a sphere = 4 r 2
Volume of a sphere = 
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Kinematics formulae 
Where a is constant acceleration, u is initial velocity, v is final velocity, s is displacement from the position when t = 0 and t is time taken: 

v = u + at

s = ut + 
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