
 

The Joseph Whitaker Mathematics Department Intent Plan (Draft) 

The Joseph Whitaker aims for its students:  

• To become fluent in the fundamentals of mathematics so that they develop conceptual understanding and the ability to recall and apply knowledge rapidly and 
accurately.  

• To be able to solve problems by applying their mathematics to a variety of problems with increasing sophistication, including in unfamiliar contexts and to model 
real-life scenarios  

• To reason mathematically by following a line of enquiry and develop and present a justification, argument or proof using mathematical language.  

• To have an appreciation of number and number operations, which enables mental calculations and written procedures to be performed efficiently, fluently and 
accurately to be successful in mathematics. 

• To make and use connections between different parts of mathematics to solve problems 

• SEND curriculum to ensures progress is in line with non-SEND pupils  

• To enable all learners to enjoy and succeed in mathematics. 

• To think about maths beyond what is tested in national examinations and to be equipped with an understanding of mathematics that will be relevant and useful 
in their future studies and/or in the world of work. 

• To be able to confidently communicate in precise mathematical language. 
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National 

Curriculum Links 

KS3 

• consolidate their numerical and mathematical 
capability from key stage 2 and extend their 
understanding of the number system and place 
value to include decimals, fractions, powers and 
roots 

• select and use appropriate calculation strategies 
to solve increasingly complex problems 

• use algebra to generalise the structure of 
arithmetic, including to formulate mathematical 
relationships 

• substitute values in expressions, rearrange and 
simplify expressions, and solve equations 

• move freely between different numerical, 
algebraic, graphical and diagrammatic 

• extend their understanding of the number system; make 
connections between number relationships, and their 
algebraic and graphical representations 

• extend and formalise their knowledge of ratio and proportion 
in working with measures and geometry, and in formulating 
proportional relations algebraically 

• identify variables and express relations between variables 
algebraically and graphically 

• make and test conjectures about patterns and relationships; 
look for proofs or counter-examples 

• begin to reason deductively in geometry, number and 
algebra, including using geometrical constructions 

• interpret when the structure of a numerical problem requires 
additive, multiplicative or proportional reasoning 

• develop their mathematical knowledge, in part through solving problems 
and evaluating the outcomes, including multi-step problems 

• develop their use of formal mathematical knowledge to interpret and solve 
problems, including in financial mathematics 

• begin to model situations mathematically and express the results using a 
range of formal mathematical representations 

• select appropriate concepts, methods and techniques to apply to unfamiliar 
and non-routine problems 

 



representations [for example, equivalent fractions, 
fractions and decimals, and equations and graphs] 

• develop algebraic and graphical fluency, including 
understanding linear and simple quadratic 
functions 

• use language and properties precisely to analyse 
numbers, algebraic expressions, 2-D and 3-D 
shapes, probability and statistics 

 

• explore what can and cannot be inferred in statistical and 
probabilistic settings, and begin to express their arguments 
formally 

 

Links to GCSE 
 
 
 
 
 
 
 
 
 
 
 
 
 

• consolidate their numerical and 
mathematical capability from key stage 3 
and extend their understanding of the 
number system to include powers, roots 
{and fractional indices} 

• select and use appropriate calculation 
strategies to solve increasingly complex 
problems, including exact calculations 
involving multiples of π {and surds}, use of 
standard form and application and 
interpretation of limits of accuracy 

• consolidate their algebraic capability from 
key stage 3 and extend their understanding 
of algebraic simplification and manipulation 
to include quadratic expressions, {and 
expressions involving surds and algebraic 
fractions} 

• extend fluency with expressions and 
equations from key stage 3, to include 
quadratic equations, simultaneous 
equations and inequalities 

• move freely between different numerical, 
algebraic, graphical and diagrammatic 
representations, including of linear, 
quadratic, reciprocal, {exponential and 
trigonometric} functions 

• use mathematical language and properties 
precisely 

 

 

• extend and formalise their knowledge of ratio and 
proportion, including trigonometric ratios, in working with 
measures and geometry, and in working with proportional 
relations algebraically and graphically 

• extend their ability to identify variables and express relations 
between variables algebraically and graphically 

• make and test conjectures about the generalisations that 
underlie patterns and relationships; look for proofs or 
counter-examples; begin to use algebra to support and 
construct arguments {and proofs} 

• reason deductively in geometry, number and algebra, 
including using geometrical constructions 

• interpret when the structure of a numerical problem requires 
additive, multiplicative or proportional reasoning 

• explore what can and cannot be inferred in statistical and 
probabilistic settings, and express their arguments formally 

• assess the validity of an argument and the accuracy of a given 
way of presenting information 

 

 

• develop their mathematical knowledge, in part through solving problems 
and evaluating the outcomes, including multi-step problems 

• develop their use of formal mathematical knowledge to interpret and solve 
problems, including in financial contexts 

• make and use connections between different parts of mathematics to solve 
problems 

• model situations mathematically and express the results using a range of 
formal mathematical representations, reflecting on how their solutions may 
have been affected by any modelling assumptions 

• select appropriate concepts, methods and techniques to apply to unfamiliar 
and non-routine problems; interpret their solution in the context of the 
given problem 

 

Assessment at 
GCSE 

• AO1: Use and apply standard techniques • AO2: Reason, interpret and communicate mathematically • AO3: Solve problems within mathematics and in other contexts 

 • accurately recall facts, terminology and 
definitions 

• use and interpret notation correctly 

• make deductions, inferences and draw conclusions 
from mathematical information 

• construct chains of reasoning to achieve a given result 

• interpret and communicate information accurately 

• 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 



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

 

• present arguments and proofs 

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

 

• evaluate methods used and results obtained 

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

 

 

The Content at KS3 contains the following Topic Areas 
 
The Areas that must be covered consists of : 

• Number 

• Algebra 

• Ratio, Proportion and Rates of Change 

• Geometry and Measure 

• Statistics and Probability 
 
Topics can incorporate other topics within them and this reinforces a student’s understanding and the connections between each topic area. 
 
We aim to deliver this content in a Mastery Style using a combination of: 

• Representation and Structure 

• Mathematical Thinking 

• Fluency 

• Variation 
 

 

Rationale for Year 7 
 

• Build on KS2 mathematics with a clear focus 
on developing understanding and reasoning 
skills. 

• Pupils know why as well as how. 

• Develop use of mathematical vocabulary  

• Students in mathematics lessons will be 
encouraged to make connections between 
different mathematics concepts. 

• Students will be continually using Retrieval 
Practice, using and applying concepts 
regularly, transferring to new context. 

Rationale for Year 8 
 

• Develop cumulative curriculum to allow 
previously studied skills to be developed in a 
new context and combining skills introduced 
in Year 7. 

• Build on Y7 and deepen as well as broaden 
understanding in key areas of maths. 

• Students are becoming more fluent in algebra. 

• Students are starting to use a more complex 
combination of skills to solve problems. 

 

Rationale for Year 9 
 
Build on Y7 and 8 whilst looking to develop key skills 
for GCSE  

• Make explicit links between various elements 
of mathematics in order to solve increasingly 
complex questions. 

• Develop algebraic thinking and be able to 
apply in an increasing number of contexts. 

• Increased fluency when manipulating algebra 
and the application in other strands of 
mathematics.  

 

 



 
 

 

Year 7 Year 8 Year 9 

Number  
Place value (including decimals)   
Add and subtract (including decimals)   
Rounding  
Perimeter   
Mental strategies 

  

Number 
Explain and investigate (multiply and divide) 
Factors and multiples  
Multiply and divide (including decimals)   
Area of rectangle, triangle and parallelogram  
Calculate the mean  
Further mental strategies 

Number 
Primes and indices  
Prime factorisation, squares and cubes  
Use of Venn diagrams to find LCM and HCF  
Add and subtract fractions 

 

Geometry and Measure 
Draw and Measure Angles 
Find unknown angles (straight lines, at a point, 
vertically opposite)   
Properties of triangles and quadrilaterals  
Unit conversions (linear)  
Symmetry and tessellation 
 

Geometry and Measure 
Construct triangles and quadrilaterals  
Calculate unknown angles (including parallel lines)  
Unit conversions (including area)  
Area of a trapezium  
Areas and perimeters of composite figures 
Use of significant figures and estimation  
Circumference and area of a circle  
Visualise and identify 3-D shapes and their nets  
Volume of cuboid, prism, cylinder, composite solids  
Surface area 

Geometry and Measure 
Construction and loci  
Congruence and similarity  
Angles in polygons  
Properties of shapes 
Pythagoras’ theorem  
Transformations (translation, rotation, reflection)  
Use known angle and shape facts to obtain simple 
proofs  
 



Number 
Fractions 
Equivalent fractions   
Compare and order fractions and decimals   
Change mixed numbers to improper fractions and vice 
versa   
Fraction of a quantity   
Multiply and divide fractions 

Ratio and Proportion 
Percentage increase and decrease, including 
multipliers  
Reverse percentage problems  
Ratio (equivalent, of a quantity) and rate  
Scaling and multipliers  

Speed, distance, time 

Ratio and Proportion 
Cartesian coordinates including midpoint of a line 
segment  
Linear graphs  
Direct and inverse proportion  
Calculate with scales  
Standard form 

Algebra 
Applications of algebra 
Order of operations   
Substitution   
Form and simplify algebraic expressions   
Expand over a single bracket, and factorise   
Sequences (term-to term, not nth term) 

Algebra 
Order and calculate with negative numbers  
Form and solve linear equations (unknowns on one 
side)  
Use more complex algebraic expressions  
Linear sequences: nth term 

Algebra 
Algebraic expressions 
Sequences including arithmetic and geometric  
Expand binomials and factorise simple quadratics  
Change the subject of familiar formulae 
Equations and inequalities 
Construct and solve equations and inequalities  
Graphical solutions to simultaneous linear equations  
Quadratic and other graphs 

Percentages and Statistics 
Construct and interpret statistical diagrams including 
pie charts   
Convert between percentages, vulgar fractions and 
decimals   
Percentage of a quantity   
Find the whole, given the part and the percentages 

Statistics 
Collect and organise data, including surveys  
Interpret and compare statistical representations  
Mean, median and mode averages  

The range and outliers 

Statistics 
Mean of grouped data  
Compare two data sets  
Stem-and-leaf diagrams  
Scatter graphs  
Exploring trigonometry 

  Probability 
Introduction to Probability 

 


