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Place Value and Negative Numbers 10 lessons 

Key words & Notation 
Place value, Digit, Negative number, Positive number, Integer, Standard form 

Notation:   The ‘equals’ sign: =     The ‘not equal’ sign: ≠         The inequality symbols: < (less than), > (greater than), ≤ (less than or equal to), ≥ (more than or equal to) 

Key concepts  

 read, write, order and compare numbers to at least 1 000 000 and determine the value of each digit 

 interpret negative numbers in context, count forwards and backwards with positive and negative whole numbers, including through zero  

 identify the value of each digit in numbers given to three decimal places and multiply and divide numbers by 10, 100 and 1000 giving answers up to three decimal places 

 read, write, order and compare numbers up to 10 000 000 and determine the value of each digit 

 use negative numbers in context, and calculate intervals across zero 

 order positive and negative integers and decimals 

 use the symbols =, ≠, <, >, ≤, ≥ 

 understand the effect of multiplying and dividing by numbers less than 1 

 

Success criteria support Success criteria core Success criteria extension  

 Understand (order, write, read) place value in numbers with up to 
seven digits 

 Interpret the value of a digit in a whole number. 

 Multiply whole numbers by 10 (100, 1000) 

 Divide whole numbers by 10 (100, 1000) when the answer is a whole 
number 

 Count forwards and backwards in whole number steps when 
negative numbers are included 

 Understand and use negative numbers when working with 
temperature and in other contexts 

 Place a set of mixed positive and negative numbers in order 

 Develop strategies for mental addition and subtraction of whole 
numbers. 

 Understand place value in numbers with up to three decimal places 

 Multiply (divide) numbers with up to three decimal places by 10 (100, 
1000) 

 Order decimals 

 Place a set of negative numbers in order 

 Use inequality symbols to compare numbers  

 Make correct use of the symbols  =, ≠, <, > 
 Interpret the value of a digit in a decimal. 

 Count on in steps of 0.1, 0.01, … 

 Develop strategies for mental addition and subtraction of decimals. 

 Multiply and divide by 0.1, 0.01, … 

 Understand place value in numbers with up any number of decimal places 

 Multiply and divide by multiples of 0.1,0.01,0.001 

 Convert between ordinary numbers and standard form. 

 Order numbers given in standard form. 

 Multiply and divide decimals. 

 Convert a ‘near miss’ into standard form; e.g. 23 × 10
7
 

 Enter a calculation written in standard form into a scientific calculator 

 Interpret the standard form display of a scientific calculator 

 Understanding of infinitely large and infinitely small numbers. 

 Investigate terminating and recurring decimals. 
 

Probing questions Possible misconceptions Pedagogical notes 



 Look at this number (1 029 628).  Show me another number 
(with 4, 5, 6, 7 digits) that includes a 9 with the same value.  
And another.  And another … 

 Jenny reads the number 1 029 008 as ‘one million, twenty 
nine thousand and eight’.  Kenny reads the same number as 
‘one million, two hundred and nine thousand and eight’.  
Who is correct?  How do you know? 

 Convince me that -17°C is colder than -14°C 

 Vicky writes 2.54 × 10 = 25.4.  Nigel writes 2.54 × 10 = 25.40.  
who do you agree with?  Explain why. 

 Josh writes down 0.400 > 0.58.  Alex writes down 0.400 < 
0.58.  Who do you agree with?  Why? 

 Convince me that -15 < -3 

 Karen writes 7.1 × 10
-5

 = 0.0000071.  Paul writes 7.1 × 10
-5

 = 
0.000071.  Who do you agree with?  Why?  

 Explain why this number is not written in standard form: 23 × 
10

7
 

 

 Some pupils can confuse the language of large (and small) numbers 
since the prefix ‘milli- means ‘one thousandth’ (meaning that there 
are 1000 millimetres in a metre for example) while one million is 
actually a thousand thousand. 

 Ensure that pupils can deal with large numbers that include zeros in 
the HTh and/or H column (e.g. 1 029 628) Some pupils can confuse the 
language of large (and small) numbers since the prefix ‘milli- means 
‘one thousandth’ (meaning that there are 1000 millimetres in a metre 
for example) while one million is actually a thousand thousand. 

 Some pupils may not realise that degrees (°) and degrees Celsius (°C) 
are two different and distinct units of measurement 

 Some pupils may believe that -6 is greater than -3.  For this reason 
ensure pupils avoid saying ‘bigger than’ 

 When converting between ordinary and standard form some 

pupils may incorrectly connect the power to the number of 

zeros; e.g. 4 × 10
5
 = 400 000 so 4.2 × 10

5
 = 4 200 000 

 Similarly, when working with small numbers (negative powers of 10) 
some pupils may think that the power indicates how many zeros 
should be placed between the decimal point and the first non-zero 
digit  

 Some students may think that any number multiplied by a power of 
ten qualifies as a number written in standard form 

  
 

Zero is neither positive nor negative. 

Ensure pupils check whether  the required order is smallest first or greatest first. 

When multiplying and dividing by powers of ten, the decimal point is fixed and it is the 

digits that move. 

Ensure that pupils can deal with large numbers that include zeros in the HTh and/or H 

column (e.g. 43 006 619) .   

The set of integers includes the natural numbers {1, 2, 3, …}, zero (0) and the ‘opposite’ 

of the natural numbers {-1, -2, -3, …}. 

Pupil must use language correctly to avoid reinforcing misconceptions: for example, 0.45 

should never be read as ‘zero point forty-five’; 5 > 3 should be read as ‘five is greater 

than 3’, not ‘5 is bigger than 3’. 

The equals sign was designed by Robert Recorde in 1557 who also introduced the plus 

(+) and minus (-) symbols. 

Pupils should explore the ways to enter and interpret numbers in standard form on a 
scientific calculator.  Different calculators may very well have different displays, 
notations and methods. 
Liaise with the science department to establish when students first meet the use of 
standard form, and in what contexts they will be expected to interpret it. 
Common approaches 

Teachers use the language ‘negative number’, and not ‘minus number’, to avoid future 

confusion with calculations 

The description ‘standard form’ is always used instead of ‘scientific notation’ or 
‘standard index form’. 
Standard form is used to introduce the concept of calculating with negative indices.  The 

link between 10
-n

 and 1/10
n
 can be established. 

Teachers use the language ‘negative number’, and not ‘minus number’, to avoid future 

confusion with calculations 

 

 



Calculating: Addition, Subtraction and mental methods 

Support – 5 lessons  

Core – 2 lessons 

Extension -1 lessons  

Key words 

Addition, Subtraction, Sum, Total, Difference, Minus, Less, Column addition, Column subtraction, Operation, Estimate, Multiply, Multiplication, Times, Product, Commutative, Divide, Division, Divisible, Divisor, 
Dividend, Quotient, Remainder, Factor, Long multiplication, Short division, Operation, Estimate, Index, Indices, Standard form 
 

Notation: Standard form: A × 10
n
, where 1 ≤ A < 10 and n is an integer 

Key concepts  

 add and subtract numbers mentally with increasingly large numbers 

 add and subtract whole numbers with more than 4 digits, including using formal written methods (column addition and subtraction) 

 solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why 

 multiply and divide numbers mentally drawing upon known facts 

 perform mental calculations, including with mixed operations, negative numbers and large numbers 

 solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why 

 multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication 

 solve problems involving addition, subtraction and multiplication 

 

Success criteria support Success criteria core Success criteria extension  

 Add a three-digit number to a two-digit number mentally 
(when no bridging of hundreds is required) 

 Identify and explain why addition or subtraction is needed as 
part of solving multi-step problems 

 Solve multi-step problems involving addition and/or 
subtraction 

 Develop strategies for mental addition and subtraction of 
one- and two-digit integers. 

 Derive and recall multiplication facts up to 12 × 12. 

 Develop written methods for adding and subtracting two- 
and three-digit integers. 

 Develop written methods for multiplying and dividing two- 
and three-digit integers by a single digit integer. 

 Use a calculator to perform simple calculations 

 Develop written methods for long multiplication and division. 

 Understand inverse operations. 

 Investigate tests of divisibility. 

 Develop written methods for adding and subtracting decimals 

 Use knowledge of place value to multiply with decimals 

 Use knowledge of place value to divide a decimal 

 Use knowledge of place value to divide by a decimal 

 Use knowledge of inverse operations when dividing with decimals. 

 Confidently add, subtract, multiply and divide positive and negative 
integers. 

 Solve problems involving complex calculations. 

 Develop written methods for multiplying and dividing decimals 

 Use knowledge of place value to multiply with decimals 

 Use knowledge of place value to divide a decimal 

 Use knowledge of place value to divide by a decimal 
 Use knowledge of inverse operations when dividing with decimals.  

 Add (subtract) numbers written in standard form 

 Multiply (divide) numbers written in standard form 

 Calculate with negative indices in the context of standard for 

Probing questions Possible misconceptions Pedagogical notes 



 Provide examples of column addition and subtraction with hidden 
digits.  Challenge pupils to find these digits and explain their 
reasoning. 

 Show me an example of a column addition (that includes carrying) 
with the answer 54192 

 Convince me that 56095 – 23622 = 32473 
  Give me two temperatures between 0° C and −10° C. Which 

is the lower? How can you tell? 

 ‘Subtraction always gives a smaller number.’ When is this 
statement true and when is it false? 

 3 × −4 = −12. Give me some related facts.  

 −10 + 2 = 8. Give me some related facts.  

 The answer is −7. Can you make up some addition/subtraction 
and multiplication/division calculations with the same answer?  

 

 When subtracting mentally some pupils may deal with columns 
separately and not combine correctly; e.g. 180 – 24:  180 – 20 = 160.  
Taking away 4 will leave 6.  So the answer is 166. 

 Some pupils incorrectly assume and use commutativity within column 
subtraction; for example: 

 7 4 1 2 6 

– 2 3 7 3 4 

 5 1 6 1 2 

 Some pupils may not use place value settings correctly (especially 
when the numbers have a different number of digits) 

 Some pupils may write statements such as 140 - 190 = 50 

 When subtracting mentally some pupils may deal with columns 
separately and not combine correctly; e.g. 180 – 24:  180 – 20 = 160.  
Taking away 4 will leave 6.  So the answer is 166. 

 

 

Ensure that pupils can deal with column subtractions that include a 0 within 

the first number; e.g. 48027 – 8437  

 

Common approaches 

To avoid confusion with language, all teachers use ‘sum’ to refer only to the 

result of an addition.  Teachers say ‘complete these calculations’ instead of 

‘complete these sums’ 

When carrying, those numbers being carried are placed beneath the answer 

line 

 

 
 Find missing digits in otherwise completed long multiplication / 

short division calculations 

 Convince me that 247 × 12 = 2964 

 What is the same and what is different: 1344 × 6 and 504 × 16? 

 What is wrong with this short division?  How can you correct it? 

 0 10 7 r 5 

8 3 
8
6 

6
1  

 Convince me that 2472 × 12 = 29664 

 Why have you chosen to add (subtract, multiply)? 

 Show me a calculation that is connected to 14 × 26 = 364.  And 
another, and another … 

 Some pupils may write statements such as 2 ÷ 8 = 4 

 When using short division many pupils will at first struggle to deal 
correctly with any division where the divisor is greater than the first 
digit of the dividend; for example: 

 0 10 7 r 5 

8 3 
8
6 

6
1  

3 ÷ 8 = 0 remainder 3, and so the 3 should be moved across.  Instead, the 

8 has been ‘moved across’ and therefore everything that follows has been 

correctly carried out based on an early misunderstanding. 

Pupils may incorrectly apply place value when dividing by a decimal for 

example by making the answer 10 times bigger when it should be 10 

times smaller. 

 

The grid method is promoted as a method that aids numerical understanding 

and later progresses to multiplying algebraic statements. 

Establish level of understanding and ability based on expectations of pupils at 

primary school 

 

 

 

Common approaches 

To avoid confusion with language, all teachers use ‘sum’ to refer only to the 

result of an addition.  Teachers say ‘complete these calculations’ instead of 

‘complete these sums’ 

Short division is promoted as the ‘most efficient method’. 

When dealing with remainders in division problems, use the notation ‘r’ 

 

 
 Look at this number (1 029 628).  Show me another number (with 4, 

5, 6, 7 digits) that includes a 9 with the same value.  And another.  
And another … 

 Jenny reads the number 1 029 008 as ‘one million, twenty nine 
thousand and eight’.  Kenny reads the same number as ‘one million, 
two hundred and nine thousand and eight’.  Who is correct?  How 
do you know? 

 Convince me that -17°C is colder than -14°C 

 Tick or Trash 2.54 × 10 = 25.4.  2.54 × 10 = 25.40.  Explain why. 

 0.400 > 0.58       0.400 < 0.58  Which do you agree with?  Why? 

 Convince me that -15 < -3 

 Convince me that 4.5 × 10
7
 × 3 × 10

5
 = 1.35 × 10

13
 

 Some pupils can confuse the language of large (and small) numbers 
since the prefix ‘milli- means ‘one thousandth’ (meaning that there 
are 1000 millimetres in a metre for example) while one million is 
actually a thousand thousand. 

 Ensure that pupils can deal with large numbers that include zeros in 
the HTh and/or H column (e.g. 1 029 628) Some pupils can confuse the 
language of large (and small) numbers since the prefix ‘milli- means 
‘one thousandth’ (meaning that there are 1000 millimetres in a metre 
for example) while one million is actually a thousand thousand. 

 Some pupils may not realise that degrees (°) and degrees Celsius (°C) 
are two different and distinct units of measurement 

 Some pupils may believe that -6 is greater than -3.  For this reason 
ensure pupils avoid saying ‘bigger than’ 

 

 Liaise with the science department to establish when students first meet the use of 
standard form, and in what contexts they will be expected to interpret it. 
 

Common approaches 

Teachers use the language ‘negative number’, and not ‘minus number’, to avoid future 

confusion with calculations 

The description ‘standard form’ is always used instead of ‘scientific notation’ or 
‘standard index form’. 
Standard form is used to introduce the concept of calculating with negative indices.  The 
link between 10

-n
 and 1/10

n
 can be established. 

The language ‘negative number’ is used instead of ‘minus number’. 

 

 



Calculating Negative numbers 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Negative number, Directed number 
Notation  

Key concepts  

 apply the four operations, including formal written methods, to integers and decimals  – all both positive and negative 
 

 

Success criteria support Success criteria core Success criteria extension  

 Add and subtract positive and negative numbers in context.  

 Order negative numbers. 

 Add and subtract a positive number to/from a negative 
number. 

 Enter negative numbers into a calculator 

 Interpret a calculator display when working with negative 
numbers 

 
 

 Add or subtract from a negative number 

 Add (or subtract) a negative number to (from) another number 

 Multiply and divide negative numbers. 
 

 Know how to square (or cube) a negative number 

 Solve problems involving negative numbers. 
 

Probing questions Possible misconceptions Pedagogical notes 

 Convince me that -3 - -7 = 4 

 Show me an example of a calculation involving addition of 
two negative numbers and the solution -10.  And another.  
And another … 

 Create a Carroll diagram with ‘addition’, ‘subtraction’ as the 
column headings and ‘one negative number’, ‘two negative 
numbers’ as the row headings.  Ask pupils to create (if 
possible) a calculation that can be placed in each of the four 
positions.  If they think it is not possible, explain why.  Repeat 
for multiplication and division. 

 Some pupils may use a rule stated as ‘two minuses make a 
plus’ and make many mistakes as a result; e.g. -4 + -6 = 10 

 Some pupils may incorrectly apply the principle of 
commutatively to subtraction; e.g. 4 – 7 = 3 

 The order of operations is often not applied correctly when 
squaring negative numbers.  As a result pupils may think that 
x

2
 = -9 when x = -3.  The fact that a calculator applies the 

correct order means that -3
2
 = -9 and this can actually 

reinforce the misconception.  In this situation brackets should 
be used as follows: (-3)

2
 = 9. 

 

Pupils need to know how to enter negative numbers into their calculator and 

how to interpret the display 

 

Common approaches 

Teachers use the language ‘negative number’, and not ‘minus number’, to 
avoid confusion with calculations 
 

 



Rounding and Estimating 

5 lessons 

Key words & Notation Truncate, Round, Minimum, Maximum, Interval, Decimal place, Significant figure, Bound 
Notation Inequalities: e.g. x > 3, -2 < x ≤ 5 

Key concepts  

 round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000 

 round decimals with two decimal places to the nearest whole number and to one decimal place 

 use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy 

 solve problems which require answers to be rounded to specified degrees of accuracy 

 use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy 

 round any whole number to a required degree of accuracy  

 estimate answers; check calculations using approximation and estimation, including answers obtained using technology 

 recognise and use relationships between operations, including inverse operations (e.g. cancellation to simplify calculations and expressions) 

 

Success criteria support Success criteria core Success criteria extension  

 Estimate the size of everyday objects, distances etc. 

 Rounding to the nearest 100s, 10s and units. 

 Make and justify estimates and approximations of 
calculations. 

 Estimate an answer before calculating. 
 

 Round to decimal places and significant figures. 

 Make and justify estimates and approximations of calculations 
by rounding to suitable significant figures/decimal places. 

 Use estimates or approximations to check solutions. 

 Use estimations to find solutions to calculations 
(multiplying/dividing mentally). 

 Understand the difference between truncating and rounding 

 Identify the minimum and maximum values of an amount that has been 
rounded (to nearest x, x d.p., x s.f.) 

 Use inequalities to describe the range of values for a rounded value 
 Solve problems involving the maximum and minimum values of an 

amount that has been rounded 
 Find approximate solutions from a graph. 

 Bounds. 

Probing questions Possible misconceptions Pedagogical notes 

 When a number ‘x’ is rounded to 2 significant figures the result is 70.  
Vicky writes ’65 < x < 75’.  What is wrong with Vicky’s statement?  
How would you correct it? 

 

 When rounding to significant figures some students may think, for 
example, that 6729 rounded to one significant figure is 7 or 35 934 = 
36 to two significant figures  

 Some students may struggle to understand why the maximum value 
of a rounded number is actually a value which would not round to that 
number; i.e. if given the fact that a number ‘x’ is rounded to 2 
significant figures the result is 70, they might write ’65 < x < 74.99’ 

 

 
 
Common approaches 
 

 

 



Types of Number 

Support -   lessons 

Core –  lessons 

Extension - lessons 

Key words & Notation 

(Common) Multiple, (Common) factor, Divisible, Factor pairs, Prime number, Composite number, Square number, Cube number, Power, Lowest common multiple and LCM 
Highest common factor and HCF, Square and cube root, Triangular number, Linear sequence, Product of prime factors, Venn diagram, Index, Indices 
 
Notation 5

2
 is read as ‘5 to the power of 2’ or ‘5 squared’ and means ‘2 lots of 5 multiplied together’ 

                 5
3
 is read as ‘5 to the power of 3’ or ‘5 cubed’ and means ‘3 lots of 5 multiplied together’  

                √49 is generally read as ‘the square root of 49’ and means ‘the positive square root of 49’; 
3
√8 means ‘the cube root of 8’ 

                Venn diagrams for common factors, HCT, LCM 

Key concepts  

 identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers 

 know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers 

 establish whether a number up to 100 is prime and recall prime numbers up to 19 

 recognise and use square numbers and cube numbers, and the notation for squared (²) and cubed (³) 

 identify common factors, common multiples and prime numbers 

 Solve problems involving prime numbers 

 Use highest common factors to solve problems 

 Use lowest common multiples to solve problems 

 Explore powers and roots 

 Investigate number patterns 

 use the concepts and vocabulary of prime numbers, factors (divisors), multiples, (highest) common factors,(lowest) common multiples, prime factorisation, including using product notation 

 use positive integer powers and associated real roots (square, cube and higher), recognise powers of 2, 3, 4, 5 

 recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions 

 Use of  Venn diagrams 

 use the concepts and vocabulary of prime numbers, highest common factor, lowest common multiple,  

 calculate with roots, and with integer indices 

 

Success criteria support Success criteria core Success criteria extension  

 Identify multiples of a given number  

 Know how to find factors of a given number  

 Know the meaning of ‘prime number’ 

 Recall the prime numbers less than 20 

 Know how to test if a number up to 100 is prime 

 Recall multiplication facts up to 12x 12. 

 Understand the use of notation for squared and cubed 

 Identify the first 10 square numbers 

 Identify the first 5 cube numbers 

 solve problems involving multiplication and division including 
using their knowledge of factors and multiples, squares and 
cubes 

 Identify when knowledge of factors (multiples, squares, 
cubes) can be used to help solve a problem 

 Identify common multiples (factors) of two numbers  

 Use a Venn diagram to sort information 

 Know the meaning of the square root symbol (√) 

 Make the connection between squares and square roots  

 Understand the use of notation for powers 

 Make the connection between squares and square roots (and 
cubes and cube roots)  

 Use a Venn diagram to sort information 

 Find the prime factors of two-digit numbers. 

 Recognise and use the lowest common multiples and highest 
common factors in simple cases. 

 Find the prime factor decomposition of a number. 

 Use index notation. 

 Find triangle numbers. 
 

 Recognise when a problem involves using the HCF or LCM 

 Use a scientific calculator to calculate powers and roots 

 Calculate with positive indices (roots) using written methods  

 Use a calculator to evaluate numerical expressions involving 
powers (roots) 

 Use prime factorisations to find the highest common factor of two 
numbers 

 Use prime factorisations to find the lowest common multiple of 
two numbers 

Probing questions Possible misconceptions Pedagogical notes 



 Paul says ’16 is a square number because 8
2
 = 16’.  Explain why Paul 

is wrong.  

 Convince me that 17, 109 etc is a prime number 

 Show me an example of a multiple of 4.  And another.  Now find a 
multiple of 4 that you think no one else in the room will choose. 

 When using Eratosthenes sieve to identify prime numbers, why is 
there no need to go further than the multiples of 7?  If this method 
was extended to test prime numbers up to 200, how far would you 
need to go?  Convince me. 

 Jonathon says ’20 is a square number because 10
2
 = 20’.  Explain why 

Jonathon is wrong.  Jonathon is partially correct.  How could he 
change his statement so that it is fully correct? 

 Always / Sometimes / Never: the lowest common multiple of two 
numbers is found by multiplying the two numbers together  

 Show me two (three-digit) numbers with a highest common factor of 
18.  And another.  And another… 

 Show me two numbers with a lowest common multiple of 240.  And 
another.  And another… 

 Many pupils believe that 1 is a prime number – a misconception which 
can arise if the definition is taken as ‘a number which is divisible by 
itself and 1’ 

 A common misconception is to believe that 6
2
 = 6 × 2 = 12 

  

‘Squared’ and ‘cubed’ are special cases of powers.  The language ‘to the power 
of’ can also be introduced to prepare pupils for the future when they will deal 
with higher powers. 
Pupils need to know how to use a scientific calculator to work out powers and 
roots. 
Note that while the square root symbol (√) refers to the positive square root of 
a number, every positive number has a negative square root too. 
 
 
Common approaches 
The following definition of a prime number should be used in order to minimise 
confusion about 1: A prime number is a number with exactly two factors. 
 
 

 



Calculating and checking: BIDMAS 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Brackets, Addition, Subtraction, Operation, Multiply, Multiplication, Division, Divide, Indices Power, Roots 
Notation  

Key concepts  

 Know and use the order of operations 

 Solve problems involving addition, subtraction and multiplication 

 use their knowledge of the order of operations to carry out calculations 

 Use conventional notation for priority of operations, including brackets, powers, roots and reciprocals 

 

Success criteria support Success criteria core Success criteria extension  

 Know that addition and subtraction have equal priority 

 Know that multiplication and division have equal priority 

 Know that multiplication and division take priority over 
addition and subtraction 

 Recap addition, subtraction, multiplication and division 
methods. 

 Use BIDMAS in calculations containing +, -, x and ÷. 

 Use BIDMAS in calculations containing brackets. 

 Use BIDMAS in calculations containing indices. 

 Insert operations into a calculation to make it true (e.g. Fill in 
the gaps to make the calculation true 3 [ ] 8 [ ] 4 = 5). 

 Understand how to use the order of operations including powers 

 Understand how to use the order of operations including roots 

 Insert brackets into a calculation to make it true (e.g. Insert brackets into 3 
x 2 + 6 + 4 = 28 to make the calculation true). 

Probing questions Possible misconceptions Pedagogical notes 

 Chris says that 2 + 3 × 5 = 25.  James says that 2 + 3 × 5 = 17.  Who is 
correct?  How do you know? 

 The use of BIDMAS (or BODMAS) can imply that division takes priority 
over multiplication, and that addition takes priority over subtraction. 
This can result in incorrect calculations.  

 The order of operations is often not applied correctly when squaring 
negative numbers.  As a result pupils may think that x

2
 = -9 when x = -

3.  The fact that a calculator applies the correct order means that -3
2
 = 

-9 and this can actually reinforce the misconception.  In this situation 
brackets should be used as follows: (-3)

2
 = 9. 

Use a basic and a scientific calculator to work out 2 + 3 × 5.  Why are the 
answers different? 
 
Common approaches 
If any acronym is promoted to help remember the order of operations, then 
BIDMAS is used to strengthen progression as the I stands for indices. 
 

 



Measuring and Construction Angles & Polygons 

Support -  lessons 

Core – lessons 

Extension – lessons 

Key words & Notation 

Rectangle, Square, Quadrilateral, (Regular / irregular) polygon, pentagon, hexagon, octagon, (Right) angle, Parallel, Perpendicular, Coordinates, Protractor, Measure, Nearest, 
Rotational symmetry, Reflective or Line symmetry, Rectangle, Parallelogram, (Isosceles) Trapezium, Kite, Rhombus, Delta, Arrowhead, Diagonal, Triangle, Scalene, Right-

angled, Isosceles, Equilateral, acute, right angle, obtuse, straight line, reflex. 

 
Notation Dash notation to represent equal lengths in shapes and geometric diagrams, Right angle notation, (Cartesian) coordinates The line between two points A and B is AB 

The angle made by points A, B and C is ∠ABC, The angle at the point A is Â, Arrow notation for sets of parallel lines 

Key concepts  

 use the properties of rectangles to deduce related facts and find missing lengths and angles 

 distinguish between regular and irregular polygons based on reasoning about equal sides and angles 

 draw 2-D shapes using given dimensions and angles 

 use conventional terms and notations: points, lines, vertices, edges, planes, parallel lines, perpendicular lines, right angles, polygons, regular polygons and polygons with reflection and/or rotation symmetries 

 use the standard conventions for labelling and referring to the sides and angles of triangles 

 draw diagrams from written description 

 measure and draw angles 

 compare and classify geometric shapes based on their properties and sizes and find unknown angles in any triangles, quadrilaterals, and regular polygons 

 derive and apply the properties and definitions of: special types of quadrilaterals, including square, rectangle, parallelogram, trapezium, kite and rhombus; and triangles and other plane figures using appropriate language 

 understand and use alternate and corresponding angles on parallel lines 

 derive and use the sum of angles in a triangle (e.g. to deduce and use the angle sum in any polygon, and to derive properties of regular polygons) 

 

Success criteria support Success criteria core Success criteria extension  

 Identify types of angles and estimate the size to the nearest 
degree. 

 Measure angles using a protractor to the nearest degree. 

 Draw acute and obtuse angles to the nearest degree. 

 Draw and measure lines to the nearest millimetre 

 Recognise and name regular polygons. 

 Recognise and name special triangles. 

 Recognise and name special quadrilaterals. 

 Recognise parallel and perpendicular lines in grids and 
shapes. 

 Use notation for parallel and perpendicular lines 

 Know the difference between a regular and an irregular 
polygon 

 Identify congruent shapes. 

 Identify whether or not a polygon is regular 

 Use a protractor to draw angles up to 180° 

 Classify polygons by their properties. 

 Identify line and rotational symmetry in polygons 

 Use AB notation for describing lengths 

 Use ∠ABC notation for describing angles 

 Construct SAS, ASA and SSS triangles, including equilateral 
triangles. 

 Use correct vocabulary, notation and labelling conventions. 

 Identify and understand linear and rotational symmetry. 

 Tessellate a shape. 
 

 Identify similar shapes. 

 Prove two triangles are congruent. 

 Prove two triangles are similar  

 Use a ruler and a compass to construct: 

*The midpoint and perpendicular bisector of a line segment 
*The bisector of an angle 
*The perpendicular from a  
   point to a line 
*The perpendicular from a  
   point on a line 
*60°, 30°, 90°, 45° angles 
*Construct a regular polygon 

 Solve simple loci problems 

Probing questions Possible misconceptions Pedagogical notes 



 Convince me that a square is a rectangle 

 Show me an example of a hexagon.  And another, and another, … 

 What is the same and what is different: 
 
 
 

 Given SSS, how many different triangles can be constructed? Why?  
Repeat for ASA, SAS, SSA, AAS, AAA.   

 Convince me that a rhombus is a parallelogram 

 What is the same and what is different: a square and a rectangle? 

 Always / Sometimes / Never: to draw a triangle you need to know 
the size of three angles; to draw a triangle you need to know the 
size of three sides. 

 Convince me that a hexagon can have rotational symmetry with 
order 2. 

 Show me an example of a trapezium.  And another.  And another … 

 Which quadrilaterals are special examples of other quadrilaterals? 
Why?  Can you create a ‘quadrilateral family tree’? 

 What is the same and what is different:  Rhombus / Parallelogram? 
What properties do a square and a rhombus share that a square and 
an oblong (non regular) rectangle do not? Etc 

 Explain why you cannot create a right angled equilateral triangle 
and explain how a right angled triangle can be scalene or isosceles. 

 Explain the link between number of sides and number of pairs of 
parallel sides in regular polygons. 
 

 

 Some pupils may think that a ‘regular’ polygon is a ‘normal’ polygon 

 Some pupils may think that all polygons have to be regular  

 Some pupils may think a polygon cannot have an internal reflex angle 

 Some pupils may use coordinates the wrong way round; for example, 
interpreting the point (3,2) as 3 up and 2 across (to the right) 

 Some pupils will read the wrong way round the scale on a typical 
semi-circular protractor, therefore using 180° - required angle 

 Some pupils may measure from the end of a ruler, rather than the 
start of the measuring scale 

 Some pupils may think that several repeats of a shape in any pattern 
constitutes a tessellation 

 Two line segments that do not touch are perpendicular if they would 
meet at right angles when extended 

 Pupils may believe, incorrectly, that: 
- perpendicular lines have to be horizontal / vertical 
- only straight lines can be parallel 
- all triangles have rotational symmetry of order 3 

 Some pupils may think that all trapezia are isosceles 

 Some pupils may think that a diagonal cannot be horizontal or vertical 

 Two line segments that do not touch are perpendicular if they would 
meet at right angles when extended.  Therefore the diagonals of an 
arrowhead (delta) are perpendicular despite what some pupils may 
think 

 Some pupils may think that a square is only square if ‘horizontal’, and 
even that a ‘non-horizontal’ square is called a diamond 

 The equal angles of an isosceles triangle are not always the ‘base 
angles’ as some pupils may think 7a right angled triangle can be 
scalene or isosceles 

  

Note that a square is a rectangle but a rectangle is not necessarily a square. 
A square is a regular quadrilateral. Note also that the family of rectangles is a 
subset of the family of parallelograms and that  a square is a type of rhombus 
Pupils may also know names of other polygons such as heptagon (7 sides), 
nonagon (9 sides), decagon (10 sides) and dodecagon (12 sides). 
Ensure that pupils do not use the word ‘diamond’ to describe a kite, or a 
square that is 45° to the horizontal.  ‘Diamond’ is not the mathematical name 
of any shape. 
A square is a special case of a rectangle.  An oblong is a rectangle that is not a 
square. 
A rhombus is a special case of a parallelogram. 
All polygons up to 20 sides have names, although many have alternatives 
based on either Latin or Greek. 
 
Common approaches 
 
All teachers refer to a ‘delta’ instead of an ‘arrowhead’????? 
Possible use of Venn diagrams for e.g. families of quadrilaterals. 

 



Algebraic expressions 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Algebra, Term, Expression, Substitute, Factorise, Expand, Evaluate, Like terms, Simplify / Collect 
Notation  

Key concepts  

 understand and use the concepts and vocabulary of expressions, equations, formulae and terms 

 use and interpret algebraic notation, including: ab in place of a × b, 3y in place of y + y + y and 3 × y, a² in place of a × a, a³ in place of a × a × a, a/b in place of a ÷ b, brackets ext: a²b in place of a × a × b, coefficients written as fractions 
rather than as decimals 

 simplify and manipulate algebraic expressions by collecting like terms and multiplying a single term over a bracket 

 where appropriate, interpret simple expressions as functions with inputs and outputs 

 substitute numerical values into formulae and expressions 

 use conventional notation for priority of operations, including brackets  

 understand and use the concepts and vocabulary of factors 

 simplify and manipulate algebraic expressions by taking out common factors and simplifying expressions involving sums, products and powers, including the laws of indices 

 

Success criteria support Success criteria core Success criteria extension  

 Forming simple algebraic expressions and formulae from 
words. 

 Forming simple algebraic expressions from function 
machines. 

 Know the meanings of the words term, expression, formula 
and equation. 

 Simplify algebraic expressions by collecting like terms. 

 Substitute positive integers into problems given in words. 

 Know basic algebraic notation (the rules of algebra) 
 

 

 Construct and use simple algebraic expressions and formulae. 

 Understand that algebraic operations follow the rules of 
arithmetic. 

 Form expressions and equations from simple worded 
problems. 

 Multiply a single term over a bracket. 

 Form an expression to show the area and perimeter of simple 
shapes. 

 Factorise a linear expression. 

 Substitute positive integers into linear expressions. 

 Understand the meaning of an identity 
 
 

 Substitute positive and negative numbers into expressions 

 Use the order of operations correctly in algebraic situations 

 Expand two brackets including (x ± a)
2
 

 Forming quadratic expressions. 

 Form expressions and equations from complex worded problems. 

 Form an expression to show the area and perimeter of complex shapes. 

 Factorise quadratic expressions. 

 Substitute decimals and fractions into expressions 

 Identify when it is necessary to remove factors to factorise a quadratic expression  

 Know how to set up an mathematical argument 

 Create a mathematical argument to show that two algebraic expressions are 
equivalent 

Probing questions Possible misconceptions Pedagogical notes 



 Show me an example of an expression / formula / equation 

 Always / Sometimes / Never: 4(g+2) = 4g+8, 3(d+1) = 3d+1, a
2
 = 2a,  

ab = ba 

 Jenny writes 2a + 3b + 5a – b = 7a + 3.  Kenny writes 2a + 3b + 5a – b 
= 9ab.  What would you write?  Why? 

 Establish the multiplication, division and power laws of indices by 
writing products in full.  Use the division law of indices to establish 
why a

0
 = 1. 

 What is wrong with this statement and how can it be corrected: 5
2
 × 

5
4
 = 5

8
 ? 

 Cathy thinks that if y = 2x + 1 then x = (y – 1)/2. Jo thinks that if y = 
2x + 1 then x = y/2 – 1.  Who do you agree with?  Why? 

 Factorising a quadratic expression of the form x² + bx + c can be 
introduced as a reasoning activity:  once pupils are fluent at 
multiplying two linear expressions they can be asked ‘if this is the 
answer, what is the question?’ 

 Convince me that (x + 3)(x + 4) does not equal x² + 7 

 What is wrong with this statement?  How can you correct it? (x + 3)(x 
+ 4) ≡ x

2
 + 12x + 7. 

 Some pupils may think that it is always true that a=1, b=2, c=3, etc. 

 A common misconception is to believe that a
2
 = a × 2 = a2 or 2a (which 

it can do on rare occasions but is not the case in general) 

 When working with an expression such as 5a, some pupils may think 
that if a=2, then 5a = 52. 

 Some pupils may think that 3(g+4) = 3g+4 or 3g + 7 (they see 3 and +4 
as 3+4) 

 The convention of not writing a coefficient of 1 (i.e. ‘1x’ is written as 
‘x’ may cause some confusion.  In particular some pupils may think 
that 5h – h = 5 

 Once pupils know how to factorise a quadratic expression of the form 
x² + bx + c they might overcomplicate the simpler case of factorising 
an expression such as x

2
 + 2x (≡ (x + 0)(x + 2)) 

 Many pupils may think that (x + a)
2
 ≡ x

2
 + a

2
  

 Some pupils may think that, for example, -2 × -3 = -6 

 Some pupils may think that x
2
 + 12 + 7x is not equivalent to x

2
 + 7x + 

12, and therefore think that they are wrong if the answer is given as x
2
 

+ 7x + 12 

 Some pupils may apply the order of operations incorrectly when working with 
expressions 

 Pupils should be taught to use the equivalency symbol ‘≡‘ when working with 
identities. 

 During this unit most pupils should experience factorising a quadratic expression such 
as 6x

2
 + 2x. 

 
Common approaches 
Start collecting like terms with a non -algebra example… e.g. writing shorthand for an 
order in a restaurant; A family order 2 cups of tea, 3 orange juices and 2 packets of crisps. 
Once as an expression, give prices f items to demonstrate substitution.  
Once the laws of indices have been established, all teachers refer to ‘like numbers 
multiplied, add the indices’ and ‘like numbers divided, subtract the indices.  They also 
generalise to a

m
 × a

n
 = a

m+n
, etc. 

All students are taught to use the grid method to multiply two linear expressions.  They 
then use the same approach in reverse to factorise a quadratic. 
 
 

 

 

 



Coordinates and graphs 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Quadrant, coordinate, Function, Variable, Mapping diagram, Input, Output, Represent, Substitute 
Notation Cartesian coordinates: separated by a comma and enclosed by brackets 

Key concepts  

 work with coordinates in all four quadrants 

 understand and use lines parallel to the axes, y = x and y = -x 

 solve geometrical problems on coordinate axes 

 where appropriate, interpret simple expressions as functions with inputs and outputs 

 plot graphs of equations that correspond to straight-line graphs in the coordinate plane 

 identify and interpret gradients and intercepts of linear functions graphically and algebraically 

 recognise, sketch and interpret graphs of linear functions and simple quadratic functions 

 plot and interpret graphs and graphs of non-standard (piece-wise linear) functions in real contexts, to find approximate solutions to problems such as simple kinematic problems involving distance and speed 

 use the form y = mx + c  to identify parallel lines 

 find the equation of the line through two given points, or through one point with a given gradient 

 interpret the gradient of a straight line graph as a rate of change 

 recognise, sketch and interpret graphs of quadratic functions 

 recognise, sketch and interpret graphs of simple cubic functions and the reciprocal function  y = 1/x with x ≠ 0 

 in real contexts, to find approximate solutions to problems such as simple kinematic problems involving distance, speed and acceleration 

 

Success criteria support Success criteria core Success criteria extension  

 Plot coordinates in all four quadrants. 

 Identify simple linear rules connecting x and y coordinates 
(e.g. y = 2x, y = x +1). 

 Draw and label axes accurately. 

 Complete a table of values and use it to draw a graph. 

 Draw the graphs of x=a, y=a. 
 

 Know the meaning of mapping and function 

 Draw straight line graphs without being given a table of values. 

 Draw the graph of x + y = a. 

 Understand what is meant by the gradient and y intercept. 

 Identify the gradient and y intercept from a graph including 
when the scales different. 

 Investigate the equation of a straight line in the form y = mx + 
c. 

 Identify the gradient and y intercept from an equation given in 
the form y=mx+c. 

 Recognise parallel and perpendicular lines. 
 

 Use a mapping diagram (function machine) to represent a function 

 Use an expression to represent a function 

 Use the order of operations correctly in algebraic situations 

 Rearrange formulae into the form y = mx + c. 

 Find the equation of a straight line from given information. 

 Find the point of intersection of two straight lines which are plotted 
on a graph. 

 Use straight line graphs to solve problems (e.g. finding the area of a 
triangle bounded by a straight line graph and the axes). 

 Straight line graphs in context e.g. conversion graphs. 

 plot and interpret graphs (including reciprocal graphs) and graphs 
of non-standard functions 

 

Probing questions Possible misconceptions Pedagogical notes 

     
 
Common approaches 
 

 



Frequency diagrams 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 solve comparison, sum and difference problems using information presented in a line graph, pictogram or bar chart 

 interpret and construct pie charts and line graphs and use these to solve problems 

 interpret and construct tables, charts and diagrams, including frequency tables, bar charts, pie charts and pictograms for categorical data, vertical line charts for ungrouped discrete numerical data and know their appropriate 
use 

 

Success criteria support Success criteria core Success criteria extension  

 Present and interpret data using bar charts. 

 Present and interpret data using pictograms. 

 Present and interpret data using line graphs. 

 Choose the most appropriate graph or chart for representing 
data. 

 Present and compare two sets of data on one diagram. Eg dual 
bar chart, dual line graphs, compound bar charts. 

 Present and interpret data using pie charts. (Simple angles). 

 Present and interpret data using a stem and leaf diagram. 

  

 Recognise when and how graphs can be misleading. 

 Present and compare two sets of data using a back to back stem 
and leaf diagram. 

 Present and interpret data using scatter graphs and make 
predictions. 

 Present and interpret data using cumulative frequency diagrams. 

 Present and interpret data using histograms (link to area of 
rectangles). 

Probing questions Possible misconceptions Pedagogical notes 

     
 
Common approaches 
 

 



Fractions,decimals,percentages 

Support -  lessons 

Core –  lessons 

Extension - lessons 

Key words & Notation 

Fraction, Numerator, Denominator, Improper fraction, Proper fraction, Vulgar fraction, Top-heavy fraction, Tenth, hundredth, thousandth, Per cent, Percentage, Decimal, 
Equivalent, Simplify, Equivalent, Lowest terms, Proportion, Terminating, Recurring, Rational, Irrational 
 
Notation Diagonal fraction bar / horizontal fraction bar    

Key concepts  

 compare and order fractions whose denominators are all multiples of the same number 

 identify, name and write equivalent fractions of a given fraction, represented visually, including tenths and hundredths 

 recognise and use thousandths and relate them to tenths, hundredths and decimal equivalents 

 read and write decimal numbers as fractions [for example, 0.71 = 
71

/100] 

 read, write, order and compare numbers with up to three decimal places 

 recognise the per cent symbol (%) and understand that per cent relates to ‘number of parts per hundred’, and write percentages as a fraction with denominator 100, and as a decimal 

 use common factors to simplify fractions; use common multiples to express fractions in the same denomination 

 compare and order fractions, including fractions > 1 

 associate a fraction with division and calculate decimal fraction equivalents [for example, 0.375] for a simple fraction [for example, 3/8] 

 recall and use equivalences between simple fractions, decimals and percentages, including in different contexts 

 express one quantity as a fraction of another, where the fraction is less than 1 or greater than 1 

 define percentage as ‘number of parts per hundred’ 

 express one quantity as a percentage of another  

 work interchangeably with terminating decimals and their corresponding fractions (such as 3.5 and 7/2 or 0.375 or 3/8) 

 

Success criteria support Success criteria core Success criteria extension  

 Compare two fractions with/without using a diagram 

 Order a set of fractions when the denominators are equal 

 Simplify a fraction/Write a fraction in its lowest terms 

 Convert between mixed numbers and top-heavy fractions 

 Write a decimal number (less than 1) as a fraction 

 Read a number with three decimal places 

 Compare a set of numbers with a mixed number of decimal places 

 Understand that a percentage can be written as a fraction with a 
denominator of 100 

 Write any percentage as a decimal 

 Know standard fraction / decimal equivalences (e.g. ½ = 0.5, ¼ = 
0.25, 1/10 = 0.1) 

 Know standard fraction / decimal / percentage equivalences (e.g. 
10%, 25%, 50%, 75%) 
 
 

 Compare two fractions by considering equivalent fractions 

 Compare two top-heavy fractions 

 Understand that a fraction is also a way of representing a division 

 Work out the decimal & percentage equivalents of fifths, eighths and 
tenths 

 Convert between fractions, decimals and percentages 

 Write one quantity as a fraction of another  

 Write a quantity as a percentage of another  

 Identify if a fraction is terminating or recurring  

 Use a calculator to change any fraction to a decimal 
 
 

 Express a recurring decimal as a fraction and vice versa 

 Understand rational and irrational numbers 

Probing questions Possible misconceptions Pedagogical notes 



 Show me a fraction that is equivalent to 7/10.  And another … 

 Convince me that 6/8 is greater than 7/16 

 Jenny says that 0.127 is ‘one hundred and twenty seven 
thousandths’.  Kenny says that 0.127 is ‘one tenth, two hundredths 
and seven thousandths’.  Who do you agree with?  Why? 

 Show me another fraction that is equivalent to this one.  And 
another.  And another … 

 Convince me that 3/8 = 0.375 

 If you know that 1/10 = 0.1 = 10%, what else can you work out? 

 Jenny is simplifying fractions.  She has the fraction 16/64.  Jenny 
says, ‘if I cancel out the sixes then 16/64 = 1/4.’.  Do you agree with 
Jenny?  Why? 

 Jenny says ‘1/10 is the same as proportion as 10% so 1/5 is the same 
proportion as 5%.’  What do you think?  Why? 

 What is the same and what is different: 1/10 and 10% … 1/5 and 
20%? 

 Show this fraction as part of a square / rectangle / number line / …  

 Without using a calculator, convince me that 3/8 = 0.375 

 Show me a fraction / decimal / percentage equivalent.  And another.  
And another … 

 What is the same and what is different: 2.5, 25%, 0.025 ? 
 

 Some pupils may read 0.234 as ‘nought point two hundred and thirty 
four’.  This leads to the common misconception that, for example, 
0.400 is a number larger than 0.76 

 Pupils may not make the connection that a percentage is a different 
way of describing a proportion 

 Some pupils may think that equivalent fractions are found using an 
additive relationship rather than a multiplicative one: for example, 
that the fraction 4/5 is equivalent to 6/8 

 A fraction can be visualised as divisions of a shape (especially a circle) 
but some pupils may not recognise that these divisions must be equal 
in size, or that they can be divisions of any shape. 

 Pupils may not make the connection that a percentage is a different 
way of describing a proportion 

 Some pupils may think that simplifying a fraction just requires 
searching for, and removing, a factor of 2 (repeatedly) 

 A fraction can be visualised as divisions of a shape (especially a circle) 
but some pupils may not recognise that these divisions must be equal 
in size, or that they can be divisions of any shape. 

 Pupils may not make the connection that a percentage is a different 
way of describing a proportion 

 Pupils may think that it is not possible to have a percentage greater 
than 100%  

 Some pupils may make incorrect links between fractions and decimals 
such as thinking that 1/5 = 0.15 

 Some pupils may think that 5% = 0.5, 4% = 0.4, etc. 
 

Use language carefully to avoid later confusion: when simplifying fractions, the 
language ‘divide by 4’ should not be used in place of ‘divide the top and 
bottom by 4’.  A fraction can be divided by 4, but that is not the same as 
cancelling a common factor of the numerator and denominator by dividing 
them by 4. 
 
 
Common approaches 
All pupils are made aware that ‘per cent’ is derived from Latin and means ‘out 
of one hundred’ 
 

 



Collecting Data 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

  

 

Success criteria support Success criteria core Success criteria extension  

 Complete a tally chart. 

 Construct and complete frequency tables. 

 Complete grouped frequency tables. 

 Construct a data collection sheet. 
 

 Create a grouped frequency table. 

 Understand what a random sample is. 

 Identify problems with questions and response for a 
questionnaire. 

 Identify sources of bias. 

 Complete and interpret two way tables. 

 Complete a stratified sample. 

 Criticise and improve a question and response for a questionnaire. 

 Understand what is meant by cumulative frequency. 

 Suggest ways of eliminating bias. 
 

Probing questions Possible misconceptions Pedagogical notes 

     

 

Common approaches 

 

 



Average and measures of spread 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 Fid the median and mode of a set of data 

 Calculate and interpret the mean as an average 

 interpret, analyse and compare the distributions of data sets through appropriate measures of central tendency (median, mean, mode and modal class) and spread (range) 

 

Success criteria support Success criteria core Success criteria extension  

 Finding averages from a list.  

 Finding a missing piece of data given the mean. 

 Know which is the most appropriate measure of average in a 
certain situation 

 Finding averages from frequency tables (including grouped). 

 Finding missing data given the average 

 Find averages from histograms. 

 Time Series and Moving Averages. 

Probing questions Possible misconceptions Pedagogical notes 

     
 
Common approaches 
 

 



Metric measures; Perimeter, Area, Volume 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 convert between different units of metric measure (for example, kilometre and metre; centimetre and metre; centimetre and millimetre; gram and kilogram; litre and millilitre) 

 use all four operations to solve problems involving measure [for example, length, mass, volume, money] using decimal notation 

 use, read, write and convert between standard units, converting measurements of length, mass, volume and time from a smaller unit of measure to a larger unit, and vice versa 

 recognise that shapes with the same areas can have different perimeters and vice versa 

 recognise when it is possible to use formulae for area and volume of shapes 

 calculate, estimate and compare volume of cubes and cuboids using standard units, including cubic centimetres (cm³) and cubic metres (m³), and extending to other units [for example, mm³ and km³] measure and 
calculate the perimeter of composite rectilinear shapes in centimetres and metres 

 calculate and compare the area of rectangles (including squares), and including using standard units, square centimetres (cm²) and square metres (m²)  and estimate the area of irregular shapes 

 estimate volume [for example, using 1 cm³ blocks to build cuboids (including cubes)] and capacity [for example, using water]use standard units of measure and related concepts (length, area, volume/capacity) 

 calculate perimeters of 2D shapes 

 know and apply formulae to calculate area of triangles, parallelograms, trapezia 

 calculate surface area of cuboids 

 know and apply formulae to calculate volume of cuboids 

 understand and use standard mathematical formulae 

 compare lengths, areas and volumes using ratio notation 

 calculate perimeters of 2D shapes, including circles 

 identify and apply circle definitions and properties, including: centre, radius, chord, diameter, circumference 

 know the formulae: circumference of a circle = 2πr = πd, area of a circle = πr² 

 calculate areas of circles and composite shapes 

 know and apply formulae to calculate volume of right prisms (including cylinders) 

 

Success criteria support Success criteria core Success criteria extension  

 Understand what is meant by area and perimeter. 

 Know what units to use for area and perimeter. 

 Find the area of a shape by counting squares. 

 Find the perimeter of a shape by counting or measuring. 

 Find the perimeter of a shape where the lengths of edges are 
given. 

 Find the area of 
o Squares. 
o Rectangles. 
o Triangles. 
o Parallelograms. 

 

 Recap area and perimeter of 2D shapes. 

 Find the volume of a cube or cuboid. 

 Give the correct units with an answer. 

 Find the perimeter of a shape where there are some unknown 
sides. 

 Find the area of a trapezium. 

 Find the area of compound shapes made up of squares and 
rectangles. 

 Simple worded area and perimeter problems. 

 Find the volume of a prism. 

 Find the surface area of a cube, cuboid and triangular prism. 

 Find the dimensions of a cube or cuboid, given the volume or 
surface area and some of the other edges. 

 Convert between units of area and volume. 

 Find the area of compound Shapes made up of any shapes. 

 Investigate maximising area and perimeter. 

 Complex worded area and perimeter problems. 

 Find the volume and surface area of compound prisms. 

 Find the volume of non-prisms. 

 Find the surface area of non-prisms. 

 Find the dimensions of a prism, given the volume or surface area 
and some of the other edges. 

Probing questions Possible misconceptions Pedagogical notes 



     
 
Common approaches 
 

 



3D Shapes 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 
Cube, Cuboid, Cylinder, Pyramid, Prism, Cone, Sphere, 2D, 3D, Net, Sketch, Isometric paper, Visualise, Edge, Face, Vertex (Vertices) 
 
Notation  

Key concepts  

 identify 3-D shapes, including cubes and other cuboids, from 2-D representations 

 recognise, describe and build simple 3-D shapes, including making nets 

 Explore nets of 3D shapes 

 identify properties of the faces, surfaces, edges and vertices of: cubes, cuboids, prisms, cylinders, pyramids, cones and spheres 

  interpret plans and elevations of 3D shapes 

 construct plans and elevations of 3D shapes 

 

Success criteria support Success criteria core Success criteria extension  

 Identify 3D shapes from their descriptions 

 Identify 3-D shapes from photos, sketches and nets 

 Identify 3D shapes from diagrams on isometric paper 

 Construct diagrams of 3D shapes on isometric paper 

 Describe properties of 3-D shapes. 

 Draw 3D shapes. 

 Identify numbers of faces, edges and vertices. 

 Identify simple nets. 

 Find all the nets for a cube 

 Draw cube shapes on isometric paper. 

 Identify vertices and edges that meet on nets of 3D shapes. 

 Identify opposite faces in 3D shapes 

 Draw and make accurate nets of common 3D shapes. 

 Draw elevations and plan views of 3D shapes. 

 Visualise and draw reflections and rotations of 3D shapes on Isometric paper 

 Construct a shape from its plans and elevations 

 Construct the plan and elevations of a given shape 
 

Probing questions Possible misconceptions Pedagogical notes 



 (Showing photograph / sketch / isometric drawing / net), convince 
me that this shape is a cuboid / cube / prism / … 

 Show me a way to draw a cube.  And another.  And another … 

 Show me a way to draw a 2cm by 3cm by 4cm cuboid on isometric 
paper.  And another.  And another … 

 What is wrong with this sketch of a cuboid?  How can it be changed? 
 

 
 Show me an example of a net of a cube.  And another.  And another 

 Reveal facts about a hidden shape in a bag ‘I have flat faces, I have 
six faces, all my faces are rectangles etc…) 

 What is wrong with this attempt at a net of a cuboid?  How can it be 
changed? 
 
 

 
 

 How many different ways are there to complete these nets? 

 Always / Sometimes / Never: The number of vertices in a 3D shape is 
greater than the number of edges 

 Great source of nets at 
http://www.senteacher.org/worksheet/12/NetsPolyhedra.html  

 Provide shapes made from some cubes in certain orientations.  
Challenge pupils to construct the plans and elevations.  Do groups 
agree?  

 Provide the plan and elevations of shapes made from some cubes.  
Challenge pupils to build the shape and place it in the correct 
orientation. 

 
 

 Pupils try to use isometric paper in incorrect orientation. check as 
some paper works landscape. They need the rhombus lying ‘flat’ 

 When drawing a cube on isometric paper, some students may think 
that they need to join dots to make a square first, and will draw 
horizontal and vertical lines to attempt to achieve this 

 Correct use of isometric paper must not indicate ‘hidden’ lines 

 When given a net of a 3D shape some pupils may think that the 
number of vertices of the 3D shape is found by counting the number 
of ‘corners’ on the net 

  The north elevation is the view of a shape from the north (the north 
face of the shape), not the view of the shape while facing north. 
 

A prism must have a polygonal cross-section, and therefore a cylinder is not a prism.  
Similarly, a cone is not a pyramid. 
A cube is a special case of a cuboid, and a cuboid is a special case of a prism. 
Many pupils struggle to sketch 3D shapes.  A good strategy for any type of prism is to 
draw the cross-section (using squares for guidance), and then draw a second identical 
shape offset from the first.  The matching corners can then be joined with straight 
lines.  Some dotted lines (or rubbing out of lines) will be required. 
 
 
Common approaches 
Models of 3D shapes to be used by all students during this unit of work 
 

The formula sheet does show a 
“prism” with curved edges. The formula sheet is inaccurate but will not be used by this 
cohert in any case – but a worthwhile discussion non the less! 

 

http://kangaroomaths.com/free_resources/teaching/geometry/complete_net.pptx
http://www.senteacher.org/worksheet/12/NetsPolyhedra.html


Sequences 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Term, Term-to-term rule, Position-to-term rule, nth term, Generate, Linear, Quadratic, First (second) difference, Fibonacci number, Fibonacci sequence 
Notation T(n) is often used to indicate the ‘nth term’ 

Key concepts  

 generate and describe linear number sequences  

 generate terms of a sequence from a term-to-term rule  

 generate terms of a sequence from a position-to-term rule 

 deduce expressions to calculate the nth term of linear sequences  

 recognise and use Fibonacci type sequences, quadratic sequences 

 

Success criteria support Success criteria core Success criteria extension  

 Counting up in equal steps using a number line.  

 Finding next terms of a linear sequence.  

 Finding previous terms. 

 Finding missing terms. 

 Find the term to term rules. 

 Finding missing terms (2 in a row). 

 Generate sequences and specific terms using the term to term 
rules. 

 Generate a sequence from the nth term. 

 Find nth term in a linear sequence. 

 Identifying if a number is a term in a given sequence. 

 Recognise the Fibonacci sequence 

 Identify quadratic sequences 

 Establish the first and second differences of a quadratic sequence 

 Find subsequent terms in non-linear sequences- triangle numbers, 
n². 

 Generate a sequence from a non-linear nth term e.g. n² + 1, n² + n. 

 Find nth term in a non-linear sequence. 

 Finding the sum of a sequence. 

Probing questions Possible misconceptions Pedagogical notes 

 A sequence has the first two terms 1, 2, …  Show me a way to 
continue this sequence.  And another.  And another … 

 A sequence has nth term 3n
2
 + 2n – 4.  Jenny writes down the first 

three terms as 1, 12, 29.  Kenny writes down the first three terms as 
1, 36, 83.  Who do agree with?  Why?  What mistake has been 
made? 

 A sequence starts with the terms 6, 12, 20, 30, … Find the nth term 
for this sequence (i.e. n

2
 + 3n + 2).  Look for patterns in how each of 

the numbers can be constructed.  Is there another way to find the 
nth term (i.e. (n+1)(n+2))?  Show that the two nth terms are 
equivalent. 

 Some students may think that it is possible to find an nth term for any 
sequence.  A Fibonacci type sequence would require a recurrence 
relation instead. 

 Some students may think that the second difference (of a quadratic 
sequence) is equivalent to the coefficient of x

2
. 

 Some students may substitute into ax
2
 incorrectly, working out (ax)

2
 

instead. 
 

The Fibonacci sequence consists of the Fibonacci numbers (1, 1, 2, 3, 5, …), 
while a Fibonacci type sequence is any sequence formed by adding the two 
previous terms to get the next term.  
 
 
Common approaches 
All students should use a spreadsheet to explore aspects of sequences during 
this unit.  For example, this could be using formulae to continue a given 
sequence, to generate the first few terms of a sequence from an nth term as 
entered 

 



Solving Equations and Inequalities  Core – lessons 

Extension - lessons 

Key words & Notation 

Equation, (Linear) inequality, Unknown, Manipulate, Solve, Solution set, Integer, Quadratic, Simultaneous 
 
Notation The inequality symbols: < (less than), > (greater than), ≤ (less than or equal to), ≥ (more than or equal to) 
The number line to represent solutions to inequalities.  An open circle represents a boundary that is not included.  A filled circle represents a boundary that is included. 
Set notation; e.g. {-2, -1, 0, 1, 2, 3, 4} 

Key concepts  

 enumerate possibilities of combinations of two variables 

 express missing number problems algebraically 

 find pairs of numbers that satisfy an equation with two unknowns 

 recognise and use relationships between operations, including inverse operations (e.g. cancellation to simplify calculations and expressions) 

 solve linear equations in one unknown algebraically 

 understand and use the concepts and vocabulary of  inequalities 

 solve linear inequalities in one variable 

 represent the solution set to an inequality on a number line 

  solve linear equations with the unknown on both sides of the equation 

 find approximate solutions to linear equations using a graph 

 solve, in simple cases, two linear simultaneous equations in two variables algebraically 

 derive an equation (or two simultaneous equations), solve the equation(s) and interpret the solution 

 find approximate solutions to simultaneous equations using a graph 

 

Success criteria support Success criteria core Success criteria extension  

 Solve one step equations. 

 Solve simple worded equations. 

 Inequalities on a number line. 

 Solve two step equations including those with brackets. 

 Construct and solve linear equations from a worded context. 

 Solve equations with unknowns on both sides. 

 Solve linear inequalities. 

 Rearrange simple formulae. 

 Know how to show a range of values that solve an inequality on a 
number line 

 Know when to use an open circle at the end of a range of values 
shown on a number line 

 Know when to use an filled circle at the end of a range of values 
shown on a number line 

 

 Solve linear equations with fractional and negative coefficients. 

 Rearrange complex formulae. 

 Solve equations using graphs. 

 Solve equations involving algebraic fractions. 

 Simultaneous equations. 

 Quadratic equations. 

 Know how to deal with negative number terms in an inequality 

 Use a number line to find the set of values that are true for two 
inequalities 

Probing questions Possible misconceptions Pedagogical notes 

 Show me an inequality (with unknowns on both sides) with the 
solution x ≥ 5.  And another.  And another …  

 Convince me that there are only 5 common integer solutions to the 
inequalities 4x < 28 and 2x + 3 ≥ 7. 

 What is wrong with this statement?  How can you correct it? 1 – 5x ≥ 
8x – 15 so 1 ≥ 3x – 15. 

 Some pupils may think that it is possible to multiply or divide both 
sides of an inequality by a negative number with no impact on the 
inequality (e.g. if -2x > 12 then x > -6) 

 Some pupils may think that a negative x term can be eliminated by 
subtracting that term (e.g. if 2 – 3x ≥ 5x + 7, then 2 ≥ 2x + 7) 

 Some pupils may know that a useful strategy is to multiply out any 
brackets, but apply incorrect thinking to this process (e.g. if 2(3x – 3) < 
4x + 5, then 6x – 3 < 4x + 5) 

 

The mathematical process of solving a linear inequality is identical to that of 
solving linear equations.  The only exception is knowing how to deal with 
situations when multiplication or division by a negative number is a possibility.  
Therefore, take time to ensure pupils understand the concept and vocabulary 
of inequalities. 
 
Common approaches 
Pupils are taught to manipulate algebraically rather than be taught ‘tricks’.  
For example, in the case of -2x > 8, pupils should not be taught to flip the 
inequality when dividing by -2.  They should be taught to add 2x to both sides.  
Many pupils themselves will later generalise. 
 



 



Calculating with FDP 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 recognise mixed numbers and improper fractions and convert from one form to the other and write mathematical statements > 1 as a mixed number [for example, 
2
/5 + 

4
/5 = 

6
/5 = 1 

1
/5 

 add and subtract fractions with the same denominator and denominators that are multiples of the same number 

 multiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams 

 solve problems which require knowing percentage and decimal equivalents of 
1
/2, 

1
/4, 

1
/5, 

2
/5, 

4
/5 and those fractions with a denominator of a multiple of 10 or 25 

 solve problems involving number up to three decimal places 

 add and subtract fractions with different denominators and mixed numbers, using the concept of equivalent fractions 

 multiply simple pairs of proper fractions, writing the answer in its simplest form [for example, 1/4 × 1/2 = 1/8] 

 divide proper fractions by whole numbers [for example, 1/3 ÷ 2 = 1/6] 

 multiply one-digit numbers with up to two decimal places by whole numbers 

 solve problems involving the calculation of percentages [for example, of measures, and such as 15% of 360] and the use of percentages for comparison 

 apply the four operations, including formal written methods, to simple fractions (proper and improper), and mixed numbers 

 interpret percentages and percentage changes as a fraction or a decimal, and interpret these multiplicatively 

 compare two quantities using percentages 

 solve problems involving percentage change, including percentage increase/decrease 

  interpret fractions and percentages as operators 

 work with percentages greater than 100% 

 solve problems involving percentage change, including original value problems, and simple interest including in financial mathematics 

 calculate exactly with fractions 

 

Success criteria support Success criteria core Success criteria extension  

 Calculate simple fractions of amounts (e.g. ½, ¼, ⅓) of 
amounts. 

 Add and subtract fractions with the same denominator. 

 Find 10% and 50% of a quantity without a calculator. 

 Use this to calculate more complex percentages of quantities 
without a calculator (20%, 5%, 25%, 35%, 1%, 120%, ...). 

 Use a calculator to calculate a percentage of a quantity. 

 Calculate simple ratios (e.g. Simple Cake mix recipe, concrete 
mix, paint colour (red:white-->pink), orange squash). 

 Understand the importance of order of a ratio (e.g. 
cordial:water). 

 Use of real life problems to share amounts (e.g. 1 for you, 2 
for me, money, sweets). 

 Recognise equivalent ratios. 

 Write a ratio from diagrams. 

 Use ¼, ⅓, ⅕ of amounts to calculate ¾, ⅔, ⅖ ⅗ ⅘. 

 × fractions. 

 ÷ fractions. 

 + and – fractions. 

 Convert between terminating fractions and decimals and ⅓, ⅔. 

 Increase and decrease an amount by a percentage. 

 Calculate reverse percentages. 

 Calculate simple interest. 

 Solve simple worded percentages problems. 

 Write ratios to their simplest form. 

 Share amounts into given ratios. 

 Use unitary ratios to compare amounts. 

 Simple best buys. 

 Calculate reverse problems ⅝ of a number is 45. 

 Calculating with mixed numbers (+, -, x and ÷). 
 Algebraic fractions. 

 Calculate compound interest and depreciation. 

 Calculate percentage change. 

 Solve complex worded percentages problems. 

 Best buys. 

 Worded problems. 

 Solve ratio problems given one of the shares and NOT the total. 

 Understand map scales. 

Probing questions Possible misconceptions Pedagogical notes 

     
 
Common approaches 
 

 



Proportional reasoning 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Ratio, Proportion, Quantity, Integer, Group, Share, Proportional, Multiplier, Unitary method, Direct proportion, Inverse proportion, Multiplier, Linear, Congruent, Congruence 
Similar, Similarity, Multiples  
 
Multiples Notation  

Key concepts  

 solve problems involving the relative sizes of two quantities where missing values can be found by using integer multiplication and division facts 

 solve problems involving similar shapes where the scale factor is known or can be found 

 solve problems involving unequal sharing and grouping using knowledge of fractions and multiples 

 use ratio notation, including reduction to simplest form 

 divide a given quantity into two parts in a given part:part or part:whole ratio 

 express the division of a quantity into two parts as a ratio; apply ratio to real contexts and problems (such as those involving conversion, comparison, scaling, mixing, concentrations) 

 identify and work with fractions in ratio problems 

 understand and use proportion as equality of ratios 

 express a multiplicative relationship between two quantities as a ratio or a fraction 

 relate ratios to fractions and to linear functions 

 solve problems involving direct and inverse proportion including graphical and algebraic representations 

 apply the concepts of congruence and similarity, including the relationships between lengths in similar figures 

 solve problems involving direct and inverse proportion including graphical and algebraic representations 

 apply the concepts of congruence and similarity, including the relationships between lengths in similar figures 

 

Success criteria support Success criteria core Success criteria extension  

 Calculate simple ratios (e.g. Simple Cake mix recipe, concrete 
mix, paint colour (red:white-->pink), orange squash). 

 Understand the importance of order of a ratio (e.g. 
cordial:water). 

 Use of real life problems to share amounts (e.g. 1 for you, 2 
for me, money, sweets). 

 Recognise equivalent ratios. 
 Write a ratio from diagrams. 

 Understand the connections between ratios and fractions 

 Write ratios to their simplest form. 

 Share amounts into given ratios. 

 Use unitary ratios to compare amounts. 

 Simple best buys. 

 Find a relevant multiplier in a situation involving proportion 

 Worded problems/real life situations/Best buys 

 Solve ratio problems given one of the shares and NOT the total. 

 Understand map scales. 

 Know the difference between direct and inverse proportion 

 Recognise direct (inverse) proportion in a situation 

 Understand the connection between the multiplier, the expression 
and the graph 

 Finding missing lengths in similar shapes 

Probing questions Possible misconceptions Pedagogical notes 



 (Given a recipe for 4 people) show me an amount of food that is 
needed for 8 people, 6 people, 9 people.  Show me an amount of 
food that is needed for a number of people of your choice.  And 
another.  And another … 

 Matt has no sweets. Vicky gives 1/3 of her sweets to Matt.  Matt 
now has 18 sweets.  Matt thinks that Vicky had 54 sweets to start 
with.  Matt is wrong.  Explain why.  

 Show me an example of two quantities that will be in proportion.  
And another.  And another … 

 (Showing a table of values such as the one below) convince me that 
this information shows a proportional relationship 

6 9 

10 15 

14 21 

 Convince me that this information shows a proportional relationship.  
What type of proportion is it? 

40 3 

60 2 

80 1.5 
 

 Many pupils will want to identify an additive relationship between two 
quantities that are in proportion and apply this to other quantities in 
order to find missing amounts 

 When finding a fraction of an amount some pupils may try to use a 
rule formed without the necessary understanding.  As a result they 
will muddle the operations, dividing by the numerator and multiplying 
by the denominator  

 Some pupils may think that a multiplier always has to be greater than 
1 

 The word ‘similar’ means something much more precise in this 
context than in other contexts pupils encounter.  This can cause 
confusion. 

 
 

 
 
Common approaches 
All pupils are taught to set up a ‘proportion table’ and use it to find the 
multiplier in situations involving proportion 

 

 

 

 



Calculating with Angles 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 know angles are measured in degrees: estimate and compare acute, obtuse and reflex angles 

 draw given angles, and measure them in degrees (°) 

 identify: angles at a point and one whole turn (total 360°); angles at a point on a straight line and 
1
/2 a turn (total 180°); other multiples of 90° 

 find missing angles in triangle and quadrilaterals 

 recognise angles where they meet at a point, are on a straight line, or are vertically opposite, and find missing angles  

 apply the properties of angles at a point, angles at a point on a straight line, vertically opposite angles 

 Investigate angles in polygons understand and use alternate and corresponding angles on parallel lines 

 derive and use the sum of angles in a triangle (e.g. to deduce and use the angle sum in any polygon, and to derive properties of regular polygons) 
 

 

Success criteria support Success criteria core Success criteria extension  

 Identify types of angles. 

 Measure, draw and estimate angles. 

 Find missing angles on a straight line. 

 Find missing angles about a point. 

 Find missing angles which are vertically opposite. 

 Find missing angles in triangles and quadrilaterals. 

 Find missing angles in parallel lines. 

 Give reasons for answers with angle rules. 

 Find interior and exterior angles in polygons. 

 Know how to find the angle sum of any polygon 

 Know how to find the size of one angle in any regular polygon 

 Prove angles in a triangle sum to 180°. 

 Find out how many sides a polygon has given interior angles. 

 Find angles using circle theorems. 

Probing questions Possible misconceptions Pedagogical notes 

   The equal angles of an isosceles triangle are not always the ‘base 
angles’ as some pupils may think 

Splitting any polygon into triangles (by drawing all diagonals from one vertex) 
will allow pupils to find the angle sum of the polygon. 
 
Common approaches 
 

 



Algebraic Formulae 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Formula, Formulae, Expression, Variable, Substitute, Symbol 
Notation  

Key concepts  

 use simple formulae 

 substitute numerical values into formulae and expressions 

 use conventional notation for priority of operations, including brackets 

 

Success criteria support Success criteria core Success criteria extension  

 Find outputs for function machines and mappings. 

 Substitute positive integers into problems given in words. 

 Interpret the information that results from substituting into a 
formula 

 Create a one-step formula from given information 

 Create a two-step formula from given information 

 Use symbols to represent variables in a formula 

 Substitute integers into simple formulae. 

 Substitute positive and negative integers into expressions and 
use BIDMAS. 

 Create an expression or a formula to describe a situation 

 Substitute decimals and fractions into expressions and formulae. 

 Change the subject 

Probing questions Possible misconceptions Pedagogical notes 

 Look at this formula.  Write down a fact that it tells you.  And 
another.  And another … 

 Jenny and Kenny are using the formula ‘Cost in pounds = 40 + 20 × 
number of hours’ to work out the cost for three hours.  Jenny writes 
down £180.  Kenny writes down £100.  Who do you agree with?  
Why? 

 Always / Sometimes / Never:  The formula T = 4n + 6 results in an 
odd number. 

 Some pupils may apply the order of operations incorrectly when 
working with two step formulae 

 Units must be consistent when using formulae.  For example, a mobile 
phone plan might charge £15 per month plus 5p for every text.  The 
formula ‘Monthly cost = 15 + 5 × number of texts is wrong because 
amounts in both pounds and pence are involved.  Monthly cost (in 
pence) = 1500 + 5 × number of texts is one correct way of writing the 
formula. 

 It is not advisable to abbreviate the formula ‘kilometres = miles × 1.6’ 
using letters.  ‘m’ is the normal abbreviation for metres and ‘k’ can 
represent £1000.  If ‘km’ is used it could even be interpreted as ‘k × 
m’.  

 Some pupils may misapply the order of operation when changing the 
subject of a formula 

Pupils may have already used the written formula ‘area of rectangle = length × 
width’.  This can be used here to introduce the use of letters to represent 
variables; ‘A = l × w’.  Later in the year pupils will meet other formulae for area 
and volume and this unit should be used to develop conceptual understanding 
in readiness for this.  Other common examples that could be used include the 
rough conversion between miles and kilometres, ‘kilometres = miles × 1.6’. 
Pupils will have experienced some algebraic ideas previously.  Ensure that 
there is clarity about the distinction between representing a variable and 
representing an unknown. 
Note that each of the statements 4x, 42 and 4½ involves a different operation 
after the 4, and this can cause problems for some pupils when working with 
algebra. 
 
Common approaches 
All pupils are expected to learn about the connection between mapping 
diagrams and formulae (to represent functions) in preparation for future 
representations of functions graphically. 
 

 



Transformations 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Reflection, Roation, Enlargement, Translation, Enlarge, movement, Scale factor, similar, image, object, congruent, Similarity, Scaling, Centre of enlargement, Scale drawing, 
Bearing 
 
Notation Bearings are always given as three figures; e.g. 025°. 

Key concepts  

 identify, describe and represent the position of a shape following a reflection or translation, using the appropriate language, and know that the shape has not changed 

 describe positions on the full coordinate grid (all four quadrants) 

 draw and translate simple shapes on the coordinate plane, and reflect them in the axes 

 work with coordinates in all four quadrants 

 understand and use lines parallel to the axes, y = x and y = -x 

 solve geometrical problems on coordinate axes 

 identify, describe and construct congruent shapes including on coordinate axes, by considering rotation, reflection and translation 

 identify, describe and construct similar shapes, including on coordinate axes, by considering enlargement 

 describe translations as 2D vectors 

 Know the vocabulary of enlargement 

 Find the centre of enlargement 

 Find the scale factor of an enlargement 

 Use the centre and scale factor to carry out an enlargement with positive integer (fractional) scale factor 

 use scale factors, scale diagrams and maps 

 

Success criteria support Success criteria core Success criteria extension  

 Identify line and rotational symmetry. 

 Reflect a shape in a given line. 

 Rotate a shape about a point. 

 Translate a shape given worded instructions – 
left/right/up/down. 

 Enlarge a shape by a given positive integer scale factor. 

 Describe a reflection by drawing in the mirror line. 

 Describe a rotation. 

 Describe a translation using left/right/up/down. 

 Identify a scale factor for enlargement. 

 Carry out a reflection in a given equation of a vertical or 
horizontal mirror line or y=x 

 Describe a reflection by giving the equation of the mirror line. 

 Translate a shape by a given column vector 

 Describe a translation using a column vector. 

 Enlarge a shape by a positive integer scale factor about a point. 

 Describe an enlargement for a positive integer enlargement 
including about a point. 

 Identify which transformations produce congruent and similar 
shapes. 

 Enlarge a shape by a fractional or negative scale factor. 

 Describe a fractional or negative enlargement. 

 Work with scale factors for area and volume. 

Probing questions Possible misconceptions Pedagogical notes 

 Convince me that the second shape is an enlargement of the first 
shape 

 Which is the object and which id the image? How does the 
transformation change if I reverse these?  

 Give an example of a shape and its enlargement (e.g. scale factor 2) 
with the guidelines drawn on.  How many different ways can the 
scale factor be derived? 

 

 When constructing an enlargement some pupils may only apply the 
scale factor in one dimension; for example, ‘enlarging’ a 2 by 4 
rectangle by a scale factor of 2 and drawing a 2 by 8 rectangle.  

 Some pupils may think that the centre of enlargement always has to 
be (0,0), or that the centre of enlargement will be in the centre of the 
object shape. 

 

Describing enlargement as a ‘scaling’ will help prevent confusion when dealing 
with fractional scale factors 
 
Common approaches 
All pupils should experience using dynamic software (e.g. Autograph) to 
visualise the effect of moving the centre of enlargement, and the effect of 
varying the scale factor. 
 

 



Circles Circle, Radius, Diameter, Circumference, Centre 

 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation Circle, Radius, Diameter, Circumference, Centre, Chord, Tangent, Segment, Sector, 
Notation  

Key concepts  

 illustrate and name parts of circles, including radius, diameter and circumference and know that the diameter is twice the radius 

 Understand and use the vocabulary of circles 

  identify and apply circle definitions and properties, including:  tangent, arc, sector and segment 

 calculate arc lengths, angles and areas of sectors of circles 

 calculate surface area of right prisms (including cylinders) 

 calculate exactly with multiples of π 
 

 

 

Success criteria support Success criteria core Success criteria extension  

 Identify the parts of a circle. 

 Find the area of a circle, given the radius. 

 Find the circumference of a circle, given the diameter. 

 Find the area or circumference of a circle given the radius or 
diameter. 

 Find the radius or diameter, given the area or circumference. 

 Find the area and perimeter of a semi- or quarter circle. 

 Find the area and perimeter of sectors. 

 Find compound areas and perimeters involving circles and sectors. 

 Investigate the equation of a circle. 

Probing questions Possible misconceptions Pedagogical notes 

 Jenny writes that ‘Diameter = 2 × Radius’.  Kenny writes that ‘Radius 
= 2 × Diameter’.  Who is correct 

   
 
Common approaches 
 

 



Probability 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 
Probability, Theoretical probability, Event, Outcome, Impossible, Unlikely, Evens chance, Likely, Certain, Equally likely, Mutually exclusive, Exhaustive, Possibility space, 
Experiment 
Notation Probabilities are expressed as fractions, decimals or percentage.  They should not be expressed as ratios (which represent odds) or as words 

Key concepts  

 relate relative expected frequencies to theoretical probability, using appropriate language and the 0 - 1 probability scale 

 calculate the probability of independent and dependent combined events, including using tree diagrams and other representations, and know the underlying assumptions 

 enumerate sets and combinations of sets systematically, using tree diagrams 

 understand that empirical unbiased samples tend towards theoretical probability distributions, with increasing sample size 

 record describe and analyse the frequency of outcomes of probability experiments using tables 

 construct theoretical possibility spaces for single experiments with equally likely outcomes and use these to calculate theoretical probabilities 

 apply the property that the probabilities of an exhaustive set of outcomes sum to one; apply the property that the probabilities of an exhaustive set of mutually exclusive events sum to one 

 

Success criteria support Success criteria core Success criteria extension  

 Know that probability is a way of measuring likeliness 

 Know and use the vocabulary of probability 

 Understand the use of the 0-1 scale to measure probability 

 Assess likeliness and place events on a probability scale 

 List outcomes from an event.  

 Identify equally likely outcomes 

 Work out theoretical probabilities for events with equally 
likely outcomes using fractions, decimals or percentages. 

 Recognise when it is not possible to work out a theoretical 
probability for an event 

 List outcomes from two or more events (e.g. throwing two 
dice). 

 Use a sample space to calculate probabilities. 

 Use a Venn diagram to calculate probabilities. 

 Know that the sum of probabilities for all outcomes is 1 

 Find probabilities of an event not happening. 

 Know probability terminology (exhaustive, mutually exclusive, 
independent). 
 

 To find probabilities from two way tables. 

 To use the ‘and’ & ‘or’ rule to calculate probabilities. 

 Construct and interpret a tree diagram. 

 Conditional probability. 

Probing questions Possible misconceptions Pedagogical notes 

 Show me an example of an event and outcome with a 
probability of 0.  And another.  And another… 

 Always / Sometimes / Never: if I pick a card from a pack of 
playing cards then the probability of picking a club is ¼ 

 Label this (eight-sided) spinner so that the probability of 
scoring a 2 is ¼. 

 Some pupils will initially think that, for example, the 
probability of it raining tomorrow is ½ as it either will or it 
won’t. 

 Some students may write a probability as odds (e.g. 1:6 or ‘1 to 
6’).  There is a difference between probability and odds, and 
therefore probabilities must only be written as fractions, 
decimals or percentages. 

 Some pupils may think that, for example, if they flip a fair coin 
three times and obtain three heads, then it must be more than 
likely they will obtain a head next. 

It is not immediately apparent how to use words to label the middle of the 
probability scale.  ‘Evens chance’ is a common way to do so, although this can 
be misleading as it could be argued that there is an even chance of obtaining 
any number when rolling a fair die. 
 
Common approaches 
 

 



Time Support -  lessons 

 

Key words & Notation 
Millennium, Century, Decade, Year, Month, Week, Day, Hour, Minute, Second, Timetable 
Notation 12- and 24-hour clock notation, 24-hour clock notation can be with or without a colon separating hours and minutes, Analogue clocks with Arabic or Roman 
numerals 

Key concepts  

 solve problems involving converting between units of time 

 complete, read and interpret information in tables, including timetables 

 

 Success criteria core Success criteria extension  

 Compare, measure and record units for time (seconds, 
minutes, hours). 

 Tell the time from an analogue and digital clock. 

 Tell the time using 12 and 24hour clock. 
 

 Convert between different units of time – seconds, minutes, 
hours, day, months, years. 

 Record and compare time including am/pm, minutes in an 
hour, duration of events. 

 Read and convert between the 12 and 24hour clock. 

 Read timetables and time using the 24hour clock. 

 Solve problems with time. 

 Plan a journey using timetables. 

 Plot a journey on a distance time graph. 

 Construct and interpret real life graphs. 

 Route planning. 

Probing questions Possible misconceptions Pedagogical notes 

 (Using a timetable) I want to arrive in Preston by 10:15.  Show me a 
train that I could catch from Lancaster.  And another.  What is the 
latest train I could catch?  What time does this train leave Lancaster? 

 Convince me that that are 135 minutes between 1115 and 1:30 p.m. 

 Paul and Rachel are solving a problem that involves planning a 
journey.  They are leaving Chester at 08:12.  The journey takes 1 
hour and 50 minutes.  Rachel thinks that they will arrive at 09:62. 
Paul thinks that they will arrive at 10:02.  Who do you agree with?  
Explain your answer. 

 Some pupils may write amounts of money incorrectly; e.g. £3.5 for 
£3.50, especially if a calculator is used at any point 

 Some pupils may apply an incorrect understanding that there are 100 
minutes in a hour when solving problems 

 Some pupils may struggle when converting between 12- and 24-hour 
clock notation; e.g. thinking that 15:00 is 5 o’ clock 
 

 
 
Common approaches 
All pupils solve problems involving the use of local bus and train timetables 

 



Indices 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 know the formulae for: Pythagoras’ theorem, a² + b² = c², and apply it to find lengths in right-angled triangles in two dimensional figures 

 

Success criteria support Success criteria core Success criteria extension  

 Recognise and use index notation. 

 Evaluate simple indices (e.g. 24, 33). 

 Know that anything raised to the power of 0 is equal to 1. 

 Use index laws algebraic and numerical expressions 
(multiplication, division and brackets). 

 Understand that anything raised to the power of 0 is equal to 
1. 

 Evaluate negative and fractional indices. 

 Manipulate numbers written in standard form. 

Probing questions Possible misconceptions Pedagogical notes 

     

 

Common approaches 

 

 



Money 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

  

 

Success criteria support Success criteria core Success criteria extension  

 Recognise coins. 

 Count money and give change. 

 Solve shopping problems. 

 Convert between money and decimal answers when using a 
calculator. 

  

 Solve budgeting problems. 

 Calculate incomes. 

 Best buys and value for money. 

 Currency conversion problems. 

 Pre-decimal currency. 

 Simple and compound interest. 

Probing questions Possible misconceptions Pedagogical notes 

     

 

Common approaches 

 

 



Using a calculator 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

  

 

Success criteria support Success criteria core Success criteria extension  

 Use a calculator to add and subtract integers and decimals. 

 Use a calculator to multiply and divide integers and decimals. 
 

 Use brackets to separate values and calculate solutions. 

 Add, subtract, multiply and divide with negative numbers. 

 Use the x2 and x3 buttons effectively.  

 Introduce and use the SD button. 

 Reset a calculator. 

 Correcting a mistake on a calculator. 

 Checking an answer by estimating. 

 Use the fraction and root buttons to find solutions. 

 Use the ANS button effectively. 

 Input complex calculations to find solutions. 

 Convert between fractions and decimals using a calculator. 

 Investigate why a maths error may occur on a calculator. 
 

Probing questions Possible misconceptions Pedagogical notes 

     

 

Common approaches 

 

 



Using Scales and Measures 

Support -  lessons 

Core – lessons 

Extension - lessons 

Key words & Notation 

Notation  

Key concepts  

 convert between different units of metric measure (for example, kilometre and metre; centimetre and metre; centimetre and millimetre; gram and kilogram; litre and millilitre) 

 use all four operations to solve problems involving measure [for example, length, mass, volume, money] using decimal notation 

 use, read, write and convert between standard units, converting measurements of length, mass, volume and time from a smaller unit of measure to a larger unit, and vice versa, using decimal notation to up to three 
decimal places 

 use standard units of measure and related concepts (length, area, volume/capacity, mass, time, money, etc.) 

 use standard units of mass, length, time, money and other measures (including standard compound measures) using decimal quantities where appropriate 

 change freely between related standard units (e.g. time, length, area, volume/capacity, mass) in numerical contexts 

 measure line segments and angles in geometric figures solve problems involving the calculation and conversion of units of measure, using decimal notation up to three decimal places where appropriate 

 

Success criteria support Success criteria core Success criteria extension  

 Identify scales and why they are used. 

 Read, interpret and compare scales on a range of measuring 
instruments. 

 Interpret a reading that lies between two unnumbered 
divisions of a scale. 

 Identify units for length, weight and capacity. 

 Read, use and record standard metric units to measure 
length, weight and capacity. 

 Estimating and using suitable measures  

 Convert between units of measure (e.g. cm to m). 

 Compare readings on different scales. 
 Convert one metric unit to another. 

 Solve problems involving units of measure including 
comparison of two or more items. 

 Use scales to convert measures. 

 Interpret measures in everyday contexts and use to solve problems. 

 Understand map scales. 

 Convert between area measure (e.g. mm
2
 to cm

2
) and volume 

measures. 

 Interpret and explore combining measures into rates of change in 
everyday contexts. 

Probing questions Possible misconceptions Pedagogical notes 

     

 

Common approaches 
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