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    The Essential Skills & Knowledge for 

    Indices and Standard Form (Unit 1) are: 
 
 
 
1a. Indices           

Calculate combinations of indices and brackets, including nested brackets  
Use index laws to simplify expressions  
Understand powers with negative numbers  
Understand when to insert square brackets and when to insert round brackets in a calculation  

 
1b. Calculations and Estimates 

Calculate combinations of powers, roots, fractions and brackets  
Estimate answers to calculations  
Understand that the relationship between squares and square roots extends to higher powers  

 
1c. More Indices 

Understand numbers written in index form that are raised to a power  
Understand negative and zero indices  
Use powers of 10 and their prefixes  
Understand how the rules of indices can be extended to negative powers of products  

 
1d. Standard Form 

Write large and small numbers using standard form  
Enter and read standard form numbers on a calculator  
Order numbers written in standard form  
Understand how to calculate numbers in standard form  
 

Cultural Capital / Future Ambition Link: 
 

The scale of the universe. 
 
 
 
 
 
 
 
 
 
 

 
 
     Declarative Knowledge (DK) – “I Know That…” 
 Procedural Knowledge (PK) – “I Know How…” 
 Conditional Knowledge (CK) – “I Know When…” 
 
 

ESK 



 

     The Essential Skills & Knowledge for 

    Expressions and Formulae (Unit 2) are: 
 
 
2a. Solving Equations           

Write and solve equations with fractions (PK) 
Write and solve equations with the unknown on both sides (PK) 
For solutions to equations that are fractions, understand when to give the solution as a fraction or as a 
decimal (and when it does not matter) (CK) 
For equations with the unknown on more than one side, understand that it does not matter which side you 
‘move’ the unknowns to, but if you subtract the smaller term from each side this may often be easier (fewer 
negatives) (DK/CK) 

2b. Substituting into Expressions 
Use the priority of operations when substituting into algebraic expressions (PK) 
Substitute values into expressions involving powers and roots (PK) 
Understand that �(𝑎𝑎 + 𝑏𝑏) is not equal to √𝑎𝑎 + √𝑏𝑏 (DK) 

2c. Writing and Using Formulae 
Write and use formulae (PK) 
For a real-life (linear) graph, understand the relationship between the formula connecting the variables and  
the equation of the line, and interpret the gradient in a real-life context (PK/CK) 

2d. Using and Rearranging Formulae 
Substitute into formulae and then solve equations to find unknown values (PK) 
Change the subject of a formula (PK) 
Understand that changing the subject of a formula may be more efficient for repeated calculations than 
substituting into a formula and solving an equation (CK) 

2e. Index Laws and Brackets 
Use the rules for indices for multiplying and dividing (PK) 
Simplify expressions involving brackets (PK) 
Factorise an expression by taking out an algebraic common factor (PK) 
Know that 𝑥𝑥−𝑛𝑛 = 1

𝑥𝑥𝑛𝑛
(DK) 

Any number or letter to a negative power can be written as a reciprocal but if the original number  
is –1 < 𝑥𝑥 <1 then the final answer is not a fraction (DK/CK) 
When you raise a number in index form to a power, you multiply the powers (DK/CK) 

2f. Expanding Double Brackets 
Multiply out double brackets and collect like terms (PK) 
A quadratic expression has a squared term as its highest power (DK) 
You can show that two expressions are equivalent by expanding and simplifying both sides (PK) 
You can extend the approach of ‘multiply everything in the bracket by everything outside the bracket’ to 
multiplying three binomial expressions (PK/CK) 

Cultural Capital / Future Ambition Link: 
Parabolas in engineering and game design. 

 
 
     Declarative Knowledge (DK) – “I Know That…” 
 Procedural Knowledge (PK) – “I Know How…” 
 Conditional Knowledge (CK) – “I Know When…” 
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    The Essential Skills & Knowledge for 

    Dealing with Data (Unit 3) are: 
 
 
3a. Planning a Survey           

Identify sources of primary and secondary data (DK/PK) 
Choose a suitable sample size and what data to collect (PK/CK) 
Identify factors that might affect data collection and plan to reduce bias (DK/PK/CK) 
Understand that the larger the sample size the more reliable your results, but testing can be time consuming 
and expensive (DK) 

3b. Collecting Data 
Design and use data collection sheets and tables (PK) 
Design a good questionnaire (PK) 
Understand that 'closed' questions, e.g. with tick boxes, make questionnaires easier for people to complete, 
and provides data that is already grouped, and so saves time recording and organising data (DK) 
Understand that data collection sheets have to be designed to match each individual questionnaire/survey 
(DK/CK) 

3c. Calculating Averages 
Find the median from a frequency table (PK) 
Estimate the mean from a large set of grouped data (PK) 
Understand the effect on the mean of adding a constant to each value in a data set (PK/CK) 
Calculate a mean using an assumed mean (PK) 

3d. Displaying and Analysing Data 
Construct and use a line of best fit to estimate missing values (PK) 
Identify outliers in data (PK) 
Suggest reasons for outliers in data (PK) 
Identify further lines of enquiry (PK) 
Draw line graphs to represent grouped data (PK) 
Understand that it is best to draw a line of best fit to predict values from a scatter diagram, and that the 
stronger the correlation, the more accurate the predictions will be (CK) 

3e. Presenting and Comparing Data 
Draw back-to-back stem and leaf diagrams (PK) 
Write a report to show survey results (PK) 
Understand how for a given set of data, different types of graph (scatter diagram, pie chart, dual bar chart, 
line graph, stem and leaf including back to back) may highlight different features of the data or may better 
facilitate comparison of data (DK/CK) 
Understand how for a given set of data, different types of table may highlight different features of the data 
or may better facilitate comparison of data (DK/CK) 

Cultural Capital / Future Ambition Link: 
 

Adult Innumeracy – How to present data in a modern world 
 
 
Key:     Declarative Knowledge (DK) – “I Know That…” 
 Procedural Knowledge (PK) – “I Know How…” 
 Conditional Knowledge (CK) – “I Know When…” 
 

ESK 



 

    The Essential Skills & Knowledge for 

    Multiplicative Reasoning (Unit 4) are: 
 
 
4a. Enlargement           

Enlarge 2D shapes using a positive whole number scale factor and centre of enlargement 
Find the centre of enlargement by drawing lines on a grid 
Understand that the scale factor is the ratio of corresponding lengths 
Understand that scale factors for enlargement are not always integer values, and centres of enlargement do 
not always have integer coordinates 

4b. Negative and Fractional Scale Factors 
Enlarge 2D shapes using a negative whole number scale factor 
Enlarge 2D shapes using a fractional scale factor 
Describe enlargements that involve negative and fractional scale factors (by finding the centre of 
enlargement) 
Understand that a combined enlargement, involving positive and/or negative integers and/or fractional scale 
factors (like a combined transformation), can be described as a single enlargement or single transformation 

4c. Percentage Change 
Find an original value using inverse operations 
Calculate percentage change 
Understand there is more than one method for finding an original amount, given a final amount and the 
percentage increase or decrease (i.e. inverse operations, or unitary method). Make decisions about the most 
efficient method to use 
Understand how to interpret a scenario that requires the use of percentage change, where it is not a 
straightforward 'Work out the percentage loss/profits/increase/decrease' question 

4d. Compound Measures 
Solve problems using compound measures 
Solve problems using constant rates and related formulae 
Understand that solving problems involving the comparison of compound measures or constant rates may 
require changing units 
Understand why a speed given (or calculated) may (or may not) be an average speed 

4e. Direct and Inverse Proportion 
Solve best-buy problems 
Solve problems involving inverse proportion 
Understand how to distinguish between situations where quantities are in direct, inverse or not proportional 
at all 
Apply understanding of inverse proportion to compound measures 
 

Cultural Capital / Future Ambition Link: 
 

The maths of optics. 
 
 
     Declarative Knowledge (DK) – “I Know That…” 
 Procedural Knowledge (PK) – “I Know How…” 
 Conditional Knowledge (CK) – “I Know When…” 
 

ESK 


