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Recommended practice delivering a mastery approach

True mastery aims to develop all children’s mathematical understanding at the same pace. As much as possible, children should be accessing the same learning. Differentiation should primarily be through support, scaffolding and deepening, not through task.
Consistency in language is essential for pupils to understand the concepts presented in mathematics. If other, ‘child-friendly’ terminology is used, this must be alongside the current terminology recommended by maths specialists. Using this will support children with their examinations and throughout secondary school.
Evidence repeatedly shows that mixed ability seating increases less confident pupils’ perception of mathematical capability, which impacts positively upon outcomes. While not a school policy, it is recommended to avoid ability groups. This presents a challenge in ensuring the more confident mathematicians are being extended. An extension tasks to deepen understanding is the most simplistic way around this.
Concrete, pictorial, abstract (CPA) concepts should not be confused as differentiation for lower, middle, higher attaining children. CPA is an approach to be used with the whole class and teachers should promote each area as equally valid. Manipulatives in particular must not be presented as a resource to support the less confident or lower attaining pupils.
Used well, manipulatives can enable pupils to inquire themselves- becoming independent learners and thinkers. They can also provide a common language with which to communicate cognitive models for abstract ideas. Drury, H. (2015)
Children aged seven to ten years old work in primarily concrete ways and that the abstract notions of mathematics may only be accessible to them through embodiment in practical resources. Jean Piaget's (1951)
Real things and structured images enable children to understand the abstract. The concrete and the images are a means for children to understand the symbolic so it’s important to move between all modes to allow children to make connections. Morgan, D. (2016)


The abstract should run alongside the concrete and pictorial stage as this enables pupils to better understand mathematical statements and concepts.



	ADDITION 

	Vocabulary: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’, ‘is the same as’

	Stage 0 – pre-ARE (EYFS)

	Method
	Concrete
	Pictorial
	Abstract

	Counting 
	Any item of the same things, e.g. pencils, pieces of pasta, shells, counters, cubes, cars, buttons, 
[image: ][image: ]
	Pictures of the same items in different numbers and laid out differently.
[image: ][image: http://s3.amazonaws.com/illustrativemathematics/images/000/002/300/large/1_12d3477cedb4e62ca5981dd92e3010fe.jpg?1369237118]
	Relate the number of objects to the numeral.
[image: ]


	Stage 1 – Year 1

	Method
	Concrete
	Pictorial
	Abstract

	Combining two parts to make a whole: part whole model
	[image: Graphical user interface

Description automatically generated]
For 4 + 3, count out 4 items then 3 more and group them together to see what you have altogether.

Represent in a bar / in a group

[image: Graphical user interface

Description automatically generated]     [image: Graphical user interface

Description automatically generated]

Other resources can be used instead of cubes (teddy’s, cars, shells, counters, etc).
	Use pictures to add two numbers together as a group or in a bar.
[image: Text

Description automatically generated with medium confidence]      [image: Graphical user interface

Description automatically generated]
[image: Graphical user interface

Description automatically generated][image: Graphical user interface, application

Description automatically generated]

	[image: Graphical user interface, application, PowerPoint

Description automatically generated]

Use the part – part – whole diagram  as shown above to move into the abstract.

8 = 5 + 3
5 + 3 = 8

Include missing number questions to support varied fluency:
8 = ? + 3
5 + ? = 8

	Starting at the bigger number and count on
	Start with the larger number on the bead string and then count on to the smaller number 1 by 1 to find the answer.

[image: Graphical user interface, text

Description automatically generated]

Using number lines using cubes/ Numicon
[image: Graphical user interface

Description automatically generated]

	12 + 5 = 17
[image: Graphical user interface, text

Description automatically generated]
Start at the larger number from the sum on the number line and count on in 1s or jump to find the answer.
	5 + 12 = 17
Place the number line in your head and count on the smaller number to find your answer.

Variation of questions.
With the number line in your head:
· What is 2 more than 4?
· What is the sum of 4 and 4?
· What’s the total of 4 and 2?
· 4+2


	‘The Magic 10’

Regrouping to make 10 

Makes the calculation easier.
Essential for column addition later.

	Regrouping 9 +3 into 10 + 2 before adding together
[image: Graphical user interface, text, application

Description automatically generated]

Start with the bigger number and use the smaller number to make 10 using ten frames or numicon: 6 + 5 = 11
[image: Graphical user interface, text, application

Description automatically generated][image: ]

	Children to draw the ten frame and counters/cubes.

Use pictures or a number line. Regroup to partition the smaller number using the part – part- whole model to make 10.

[image: Graphical user interface, application

Description automatically generated]

[image: Graphical user interface, text, application

Description automatically generated]

	7 + 5 = ?
7 + 3 + 2 = ?

If I have 7 how many of my 5 do I need to make 10? How many more do I still need to add on?

Children to develop an understanding of equality
6 + □ = 11
6 + 5 = 5 + □ 
6 + 5 = □+ 4

	Stage 2 – Year 2

	Method
	Concrete
	Pictorial
	Abstract

	Adding multiples of 10
	50 = 30 + 20
[image: Graphical user interface

Description automatically generated with low confidence]
Model using dienes and beadstrings.
	Use representations of base ten.
[image: Graphical user interface

Description automatically generated with low confidence]
	20 + 30 = 50
70 = 50 + 20
40 + □ = 60

Ensure all variations of sums layout is done.


	Use known number facts

Part, part whole
	[image: Graphical user interface

Description automatically generated with low confidence]
Children explore ways of making numbers within 20.
	[image: Graphical user interface

Description automatically generated with low confidence]
	Explore commutativity of addition by swapping the addends to build a fact family.
Explore the concept of the inverse relationship of addition and subtractions and use this to check calculations.

[image: Graphical user interface

Description automatically generated with low confidence]

	Using known facts
	[image: Graphical user interface

Description automatically generated with low confidence]
	[image: A picture containing calendar

Description automatically generated]
Children draw representations of H, T and O.
	
3 + 4 = 7

leads to 

30 + 40 = 70

leads to 

300 + 400 = 700

	Bar Model
	[image: Graphical user interface

Description automatically generated with low confidence]
3 + 4 = 7
	[image: Graphical user interface

Description automatically generated with low confidence]
7 + 3 = 10
	
	23
	25

	?




	Add a two digit number and ones
	[image: ]


17 + 5 = 22
Use ten frame to make ‘magic ten



Children explore the pattern. 17 + 5 = 22
    27 + 5 = 32
	                   17 + 5 = 22
Use part part whole[image: ]

and number
line to		
model.


	17 + 5 = 22
Explore related facts
17 + 5 = 22[image: ]

5 + 17 = 22
22—17 = 5
22—5 = 17
Lead into recording in column format, to reinforce place value and prepare children for formal written methods with larger values.

	Add a two digit number and tens
	
[image: A picture containing text, clipart

Description automatically generated]

25 + 10 = 35
Explore that the ones digit does not change
	
[image: A picture containing timeline

Description automatically generated]
	27 + 10 = 37
27 + 20 = 47
27 + □ = 57

	Add two 2 digit numbers
	
[image: A picture containing text, clipart

Description automatically generated]
Model using dienes , place value counters and numicon
	[image: ]
Use number line and bridge ten using part whole if necessary.


	25 + 47

20 + 5	40 + 7

20 + 40 = 60
5+ 7 =12
60 + 12 = 72
Lead into recording in column format, to reinforce place value and prepare children for formal written methods with larger values.

	Add three 1 digit numbers
	[image: A picture containing clipart

Description automatically generated]

	

Combine to make 10 first if possible, or bridge 1o then add third digit
	[image: Graphical user interface, application, Word

Description automatically generated]

	
[image: A picture containing text, clipart, screenshot

Description automatically generated]
Combine the two numbers that make/ bridge ten then add on the third.




	Stage 3 – Year 3

	Method
	Concrete
	Pictorial
	Abstract

	Column Addition—no regrouping (friendly numbers)


Add two or three 2 or 3digit numbers.
	[image: A picture containing table

Description automatically generated]Dienes or      numicon


Add together the ones first, then the tens.

[image: A picture containing chart

Description automatically generated]
Move to using place value counters
	Children move to drawing the counters using a tens and one frame.
[image: A picture containing table

Description automatically generated]
	2 2	3
+	1 1	4


3 3 7
Add the ones first, then the tens, then the hundreds.

	Column Addition with regrouping.
	
Exchange ten ones for a ten. Model using numicon and place value counters.

[image: A picture containing text, clipart, screenshot, vector graphics

Description automatically generated]

46 + 27 = 73
	                                             [image: ]

  3  4
+1 7

Children can draw a representation of the grid to further support their understanding, carrying the ten underneath the line
	[image: A picture containing text, clock

Description automatically generated]

Start by partitioning the numbers before formal column to show the exchange.[image: ]


	Estimate the answers to questions and use inverse operations to check answers
	
[image: ]


Estimating 98 + 17 = ?
100 + 20 = 120
	Use number lines to illustrate estimation.



[image: A picture containing text, device, gauge

Description automatically generated]





	Building up known facts and using them to illustrate the inverse and to check answers.

98 + 18 = 116     116 – 18 = 98

18 + 98 = 116      116 – 98 = 18

	Stage 4 – Year 4-6

	Method
	Concrete
	Pictorial
	Abstract

	Years 4 – 6
Estimate and use inverse operations to check answers to a calculation
	
As per Year 3


	Y4—add numbers with up to 4 digits
	Children continue to use dienes or place value counters to add, exchanging ten ones for a ten and ten tens for a hundred and ten hundreds for a thousand.
[image: A picture containing bar chart

Description automatically generated]

	[image: Chart, scatter chart

Description automatically generated]
Draw representations using place value grid.
	[image: A graph with numbers and letters

Description automatically generated with low confidence]

Continue from previous work to carry hundreds as well as tens.
Relate to money and measures.

	Y5—add numbers with
	As year 4

[image: A picture containing text

Description automatically generated]
	
Introduce decimal place value counters and model exchange for addition.
	[image: Diagram

Description automatically generated]
	

	Y6—add several numbers of increasing complexity, inc adding money, measure and decimals with different numbers of decimal points.
	As Y5
	As Y5
	
Insert zeros for place holders.

	[image: A chart with numbers and letters

Description automatically generated with low confidence]



	Conceptual variation; different ways to ask pupils to solve 21+34

	[image: Graphical user interface, application

Description automatically generated]
	Word problems:
In year 3, there are 21 children and in year 4, there are 34 children.
How many children in total?

21 + 34 = 55. Prove it
	[image: Graphical user interface, application

Description automatically generated]
	
[image: A picture containing table

Description automatically generated]
Missing digit problems:
[image: A picture containing diagram

Description automatically generated]





	SUBTRACTION

	Vocabulary: take away, less than, the difference, subtract, minus, fewer, decrease

	Stage 1 – Year 1

	Method
	Concrete
	Pictorial
	Abstract

	Taking away ones.
	Use physical objects, counters, cubes etc to show how objects can be taken away.
4—2 = 2

[image: A group of red hearts

Description automatically generated with low confidence][image: Graphical user interface, text, application

Description automatically generated]
	
Cross out drawn objects to show what has been taken away.

[image: Shape, polygon

Description automatically generated]
	7—4 = 3
16—9 = 7

	Counting back
	
	[image: Shape, icon

Description automatically generated]
Move objects away from the group, counting backwards.
[image: Graphical user interface, text, application

Description automatically generated]Move the beads along the bead string as you count backwards.
	

Count back in ones using a number line.
	Put 13 in your head, count back 4. What number are you at?

	Find the Difference
	Compare objects and amounts
[image: Diagram

Description automatically generated]
Lay objects to represent bar model.

	Count on using a number line to find the difference.


[image: Diagram

Description automatically generated]



	Hannah has12 sweets and her sister has 5. How many more does Hannah have than her sister.?

	Represent and use number bonds and related subtraction facts within 20

Include subtracting  zero
Part Part Whole  model
	[image: ]

Link to addition. Use PPW model to model the inverse.


If 10 is the whole and 6 is one of the arts, what s the other part?

10—6 = 4
	

Use pictorial representations to show the part.
	
Move to using numbers within the     part whole model. [image: Graphical user interface, application

Description automatically generated]
Include missing number problems: 
12 - ? = 5
7 = 12 - ?

	Make 10 using a ten frame
	14—9
[image: Whiteboard

Description automatically generated with low confidence] 
Make 14 on the ten frame. Take 4 away to make ten, then take one more away so that you have taken 5.
	
[image: A close-up of a music instrument

Description automatically generated with low confidence]
13—7
Jump back 3 first, then another 4. Use ten as the stopping point.
	16—8
How many do we take off first to get to 10? How many left to take off?

	Bar model

Including the inverse operations.
	


5—2 = 3
	
[image: A group of strawberries

Description automatically generated with medium confidence]
	[image: Graphical user interface, application, table

Description automatically generated]
10 = 8 + 2
10 = 2 + 8
10—2 = 8
10—8 = 2

	Stage 2 – Year 2

	Method
	Concrete
	Pictorial
	Abstract

	Regroup a ten into         ten ones
	

Use a PV chart to show how to change a ten into ten ones, use the term ‘take and make’

	
[image: A picture containing text

Description automatically generated]
	

20—4 = 16

	Partitioning to subtract without
regrouping. ‘Friendly numbers’
	34—13 = 21[image: ]

Use Dienes to show how to partition the number when subtracting without regrouping.
	Children draw representations of Dienes and cross off.

[image: Graphical user interface, application

Description automatically generated]


43—21 = 22
	

43—21 = 22

	Make ten strategy
Progression should be crossing one ten, crossing more than one ten, crossing the hundreds.
	
[image: Diagram

Description automatically generated]
34—28
Use a bead bar or bead strings to model counting to next ten and the rest.

	[image: Diagram

Description automatically generated]
Use a number line to count on to next ten and then the rest.
	


93—76 = 17

	Stage 3 – Year 3

	Method
	Concrete
	Pictorial
	Abstract

	Subtract numbers
mentally, including:
three digit number + ones
three digit number + tens
three digit number +
hundreds
	
[image: ]
	

[image: A picture containing text, device, gauge

Description automatically generated]
	Vary the position of the answer and question.

Expose children to missing number questions and vary the missing part of the calculation.

678 = ? - 1
688 – 10 = ?
                               678 = ? – 100

	Column subtraction without regrouping (friendly numbers)
	
[image: A picture containing text, clipart

Description automatically generated][image: A picture containing text, clipart

Description automatically generated]



47—32

Use base 10 or Numicon to model
	
[image: Diagram

Description automatically generated]
Draw representations to support understanding
	[image: Text, letter

Description automatically generated]
Intermediate step may be needed to lead to clear subtraction understanding.
[image: A picture containing text, whiteboard

Description automatically generated]

	Column subtraction with regrouping
	
[image: A picture containing diagram

Description automatically generated]

Begin with base 10 or Numicon. Move to pv counters, modelling the exchange of a ten into ten ones. Use the phrase ‘take and make’ for exchange.
	[image: Text, whiteboard

Description automatically generated]
Children may draw base ten or PV counters  and cross off.
	[image: Calendar

Description automatically generated][image: ]	 Begin by partitioning into
pv columns


[image: Text

Description automatically generated]


Then move to formal method. 


	Stage 4 – Years 4-6

	Method
	Concrete
	Pictorial
	Abstract

	Subtracting tens and ones
Year 4 subtract with
up to 4 digits.
Introduce decimal
subtraction through
context of
money
	234 - 179

[image: Chart, scatter chart

Description automatically generated]

Model process of exchange using Numicon, base ten and then move to PV counters.
	Children to draw pv counters and show their exchange—see Y3
	
[image: A picture containing shoji

Description automatically generated]

Use the phrase ‘take and make’ for exchange

	Year 5- Subtract
with at least 4
digits, including
money and
measures.
Subtract with decimal values, including mixtures of integers and decimals and aligning the decimal
Up to 3 decimal places
	As Year 4
	Children to draw pv counters and show their exchange—see Y3
	[image: A picture containing text, crossword puzzle

Description automatically generated]

	Year 6—Subtract
with increasingly
large and more
complex numbers
and decimal values
(up to 3 decimal
place).
	As Year 4
	Children to draw pv counters and show their exchange—see Y3
	[image: A chart with numbers and letters

Description automatically generated with low confidence]

[image: Calendar

Description automatically generated]

	Conceptual variation; different ways to ask pupils to solve 391- 186

	
	Raj spent £391, Timmy spent £186. How much more did Raj spend?

Calculate the difference between 391 and 186.
	                       
                   = 391 – 186


[image: A picture containing logo

Description automatically generated]
What is 186 less than 391?
	Missing digit calculations

[image: A picture containing text, keyboard

Description automatically generated]







	MULTIPLICATION

	Vocabulary: double, times, multiplied by, the product of, groups of, lots of, equal groups

	Stage 1 – Year 1

	Method
	Concrete
	Pictorial
	Abstract

	Doubling
	Use practical activities using manipulatives including cubes and Numicon to demonstrate doubling

[image: A picture containing text

Description automatically generated]
	Draw pictures to show how to double numbers


[image: Shape

Description automatically generated]


	Partition a number and then double each part before recombining it back together.

[image: Graphical user interface, application

Description automatically generated]





	Counting in multiples
(2s, 5s, 10s)
	Count the groups as children are skip
counting, children may use their fingers as they are skip counting.
[image: A picture containing text, device

Description automatically generated]
[image: ]

	
[image: ]	[image: ]	[image: ]	[image: ]

[image: ]	[image: ]	[image: ]	[image: ]
Children make representations to show counting in multiples.

[image: A picture containing text, clipart

Description automatically generated]
	Count in multiples of a number aloud.
Write sequences with multiples of numbers.

2, 4, 6, 8, 10


5, 10, 15, 20, 25 , 30

	Making equal groups and counting the total
	

Use manipulatives to create equal groups.

	
[image: ]


Draw and make representations
	2 x 4 = 8

	Repeated addition
	

Use different objects to add equal groups
	Use pictorial including number lines to solve  problems

[image: ]

	Write addition sentences to describe objects and pictures.
[image: A picture containing text, sock

Description automatically generated]










	Understanding arrays
	Use objects laid out in arrays to find the answers to 2 lots 5, 3 lots of 2 etc.
[image: ]
	Draw representations of arrays to show
[image: Graphical user interface, application

Description automatically generated]
Understanding,





	3 x 2 = 6
                               2 x 5 = 10

	Stage 2 – Year 2
Children should be able to recall and sue multiplication and division facts for the 2, 5 and 10 times tables.

	Method
	Concrete
	Pictorial
	Abstract

	Doubling
	Model doubling using dienes and PV counters.
[image: Graphical user interface

Description automatically generated with low confidence]
       40 +	 12 = 52
	Draw pictures and representations to show how to double numbers
	Partition a number and then double each part before recombining it back together.
[image: Graphical user interface

Description automatically generated with low confidence]




	Counting in multiples of 2, 3, 4, 5, 10 from 0 (repeated addition)
	Count the groups as children are skip counting, children may use their fingers as they are skip counting. Use bar models.
[image: ]

[image: ]
5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 = 40
[image: A picture containing stationary, screenshot

Description automatically generated]
	Number lines, counting sticks and bar models should be used to show representation of counting in multiples.

[image: A picture containing chart

Description automatically generated]

[image: A picture containing text, antenna

Description automatically generated]
[image: Graphical user interface, text, application

Description automatically generated]
	Count in multiples of a number aloud.

Write sequences with multiples of numbers.
0, 2, 4, 6, 8, 10
0, 3, 6, 9, 12, 15

0, 5, 10, 15, 20, 25, 30

[image: Text

Description automatically generated]

	Multiplication is commutative
	Create arrays using counters and cubes and Numicon.

[image: A picture containing yellow

Description automatically generated]   [image: Icon

Description automatically generated with low confidence]

Pupils should understand that an array can
represent different equations and that, as multiplication is commutative, the order of the multiplication does not affect the answer.

  [image: ]
	Use representations of arrays to show different calculations and explore commutativity.
[image: A picture containing clipart, window

Description automatically generated]


[image: Shape, circle

Description automatically generated]



	12 = 3 × 4 12 = 4 ×
3

[image: A picture containing calendar

Description automatically generated]

	Using the Inverse
This should be
taught alongside
division, so pupils
learn how they
work alongside
each other.
	
[image: A group of camera lenses

Description automatically generated with low confidence]
	
[image: Shape, rectangle

Description automatically generated]




	2 x 4 = 8
4 x 2 = 8
8 ÷ 2 = 4
8 ÷ 4 = 2
8 = 2 x 4
8 = 4 x 2
2 = 8 ÷ 4
4 = 8÷ 2

Show all 8 related fact family sentences.

	Stage 3 – Year 3
Children should be able to recall and sue multiplication and division facts for the 2, 5 and 10 times tables.

	Method
	Concrete
	Pictorial
	Abstract

	Grid method, progressing to the formal method


Multiply 2 digit numbers by 1 digit numbers
	

Show the links with arrays to first introduce the grid method.
[image: Diagram

Description automatically generated]
Move onto base ten to move towards a more compact method.
[image: Table

Description automatically generated with medium confidence]
Move on to place value counters to show how
we are finding groups of a number. We are multiplying by 4 so we need 4 rows
[image: Chart

Description automatically generated with low confidence]

[image: A picture containing text, clipart

Description automatically generated]
Fill each row with 126.
Add up each column, starting with the ones making any exchanges needed
Then you have your answer.
[image: A picture containing clipart

Description automatically generated]

	Children can represent their work with place value counters in a way that they understand.
They can draw the counters using colours to show different amounts or just use the circles in the different columns to show their thinking as shown below.


[image: Chart

Description automatically generated]
	Start with multiplying by one digit numbers and showing the clear addition alongside the grid.
[image: Table, calendar

Description automatically generated]

Move forward to the formal written method:
3  5
                  X  7

   2 4 5

                          3

	Solve problems, including missing number problems, integer scaling problems,
	
	
	Three times as high, eight times as long

? x 5 = 20
20 ÷ ? = 5

3 hats and 4 coats, how many different outfits?

	Stage 4 – Years 4-6

	Method
	Concrete
	Pictorial
	Abstract

	Grid method recap from Year 3 for 2 digits x 1 digit

Move to multiplying 3 digit numbers by 1 digit. (Year 4 expectation).
	Use place counters to show how we are finding groups of a number. We are multiplying by 4 so we need 4 rows.

[image: A picture containing diagram

Description automatically generated]
[image: A picture containing diagram

Description automatically generated]

Add up each column making any exchanges as needed.
	Children can represent their work with place value counters in a way that they understand.
They can draw the counters using colours to show different amounts or just use the circles in the different columns to show their thinking as shown below.
[image: A picture containing diagram

Description automatically generated]
	Start by multiplying by one digit numbers and showing the clear addition alongside the grid.
[image: A picture containing diagram

Description automatically generated]

	Column multiplication
	Children can continue to be supported by place value counters at this stage of multiplication. This is initially done where there is no regrouping.
321 x 2 = 642
[image: Graphical user interface, application

Description automatically generated]

It is important at this stage that they always multiply the ones first.

The corresponding long multiplication is modelled alongside.
	[image: Graphical user interface, application

Description automatically generated]


The grid method may be used to show how this relates to a formal written method.

[image: Graphical user interface, application

Description automatically generated]

Bar modelling and number lines can support learners when solving problems with multiplication alongside the formal written methods.
	[image: Graphical user interface, application

Description automatically generated]

This may lead to a compact method.
[image: Graphical user interface, application

Description automatically generated]

	Column Multiplication for 3 and 4 digits x 1 digit.
	[image: Graphical user interface, application

Description automatically generated]
It is important at this stage that they always Multiply the ones first.
Children can continue to be
supported by place value
counters at the stage of
multiplication. This initially
done where there is no
regrouping. 321 x 2 = 642
	
[image: Whiteboard

Description automatically generated]


	327
                                 x  4



                                 28
   80
     1200 
______
                                 1308
[image: Application

Description automatically generated with low confidence]

	Column multiplication
	Manipulatives may still be used with the corresponding long multiplication modelled alongside.
	[image: Graphical user interface, application

Description automatically generated]
Continue to use bar modelling to support problem solving
	18 x 3 on the first row[image: ]

(8 x 3 =24, carrying
the 2 for 20, then 1
x 3)
18 x 10 on the 2nd row. Show [image: ]

multiplying by 10 by putting zero in units first

	Multiplying decimals up to 2 decimal places by a single digit.
	
	
	Remind children that the single digit belongs in the units column. Line up the decimal points in the question and the answer.

[image: A picture containing text, shoji, light, area

Description automatically generated]

	Conceptual variation; different ways to ask pupils to solve

	[image: Table

Description automatically generated]
	Mai had to swim 23 lengths, 6 times a week.
How many lengths did she swim in one week?


With the counters, prove that 6 x 23
= 138
	Find the product of 6 and 23 
6 × 23 =
              = 6 × 23

[image: Diagram

Description automatically generated]	[image: Shape

Description automatically generated]
	What is the calculation? What is the product?

[image: Table

Description automatically generated]

	DIVISION

	Vocabulary: share, group, divide, divided by, half

	Stage 1 – Year 1

	Method
	Concrete
	Pictorial
	Abstract

	Division as sharing
[image: ]
Use Gordon ITPs for modelling
	
[image: Graphical user interface, application

Description automatically generated]

· 

I have 10 cubes, can you share them equally in 2 groups?


	Children use pictures or shapes to share quanti ties.
[image: ]



· [image: ]

[image: ]8 shared between 2 is 4


[image: Shape, circle

Description automatically generated]









	12 shared between 3 is 4

	Division as sharing
	
[image: A picture containing text

Description automatically generated]

I have 10 cubes, can you share them equally in 2 groups?
	Children use pictures or shapes to share quantities.
[image: Table

Description automatically generated with medium confidence]
Children use bar modelling to show and support understanding.

12 ÷ 4 = 3

	12 ÷ 3 = 4

	Division as grouping
	Divide quantities into equal groups.
Use cubes, counters, objects or place value counters to aid understanding.

[image: A picture containing text, white, different, several

Description automatically generated]



[image: ]







	Use number lines for grouping

[image: Chart

Description automatically generated]

Think of the bar as a whole. Split it into the number of groups you are dividing by and work out how many would be within each group.
[image: Chart, scatter chart

Description automatically generated]
	28 ÷ 7 = 4


Divide 28 into 7 groups. How many are in each group?

	Stage 2 – Year 2

	Method
	Concrete
	Pictorial
	Abstract

	Division as grouping
	Use cubes, counters, objects or place value counters to aid understanding.
[image: ]

24 divided into groups of 6 = 4
[image: A picture containing text, clipart

Description automatically generated]


	Continue to use bar modelling to aid solving division problems.
[image: Chart, scatter chart

Description automatically generated]






	How many groups of 6 in 24?
24 ÷ 6 = 4

	Division with arrays
	[image: ]
Link division to multiplication by creating an array and thinking about the number sentences that can be created.

Eg 
15 ÷ 3 = 5	5 x 3 =15
15 ÷ 5 = 3            3 x 5 = 15


	Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

[image: A picture containing background pattern

Description automatically generated]
	Find the inverse of multiplication and
division sentences by creating eight linking
number sentences.
7 x 4 = 28
4 x 7 = 28
28 ÷ 7 = 4
28 ÷ 4 = 7
28 = 7 x 4

28 = 4 x 7
4 = 28 ÷ 7
7 = 28 ÷ 4

	Stage 3 – Year 3  (Greater Depth Year 2)

	Method
	Concrete
	Pictorial
	Abstract

	Division with remainders.
	14 ÷ 3 =
Divide objects between groups and see how much is left over


[image: A red and green toy

Description automatically generated with low confidence]




















	Jump forward in equal jumps on a number line then see how many more you need to jump to find a remainder.


[image: Diagram

Description automatically generated]


Draw dots and group them to divide an amount and clearly show a remainder.


Use bar models to show division with remainders.
[image: A picture containing diagram

Description automatically generated]

[image: Diagram

Description automatically generated]
	Complete written divisions and show the remainder using r.

[image: Text

Description automatically generated]
































	Stage 4 – Year 4-6

	Method
	Concrete
	Pictorial
	Abstract

	Divide at least 3 digit numbers by 1 digit.


Short Division
	[image: Graphical user interface, application

Description automatically generated]

[image: Chart

Description automatically generated with low confidence]
Use place value counters to divide using the bus stop method alongside
42 ÷ 3=
Start with the biggest place value, we are sharing 40 into three groups. We can put 1 ten in each group and we have 1 ten left over.
[image: A screenshot of a computer

Description automatically generated with low confidence]

We exchange this ten for ten ones and then share the ones equally among the groups.
[image: A picture containing shoji, building, window

Description automatically generated]
We look how much in 1 group so the answer is 14.



	Students can continue to use drawn diagrams with dots or circles to help them divide numbers into equal groups.







Encourage them to move towards counting in multiples to divide more efficiently.
	Begin with divisions that divide equally with no remainder.
[image: A picture containing text, clock

Description automatically generated]
Move onto divisions with a remainder.
[image: A picture containing text, clock

Description automatically generated]


Finally move into decimal places to divide the total accurately.

[image: A picture containing text, object, clock

Description automatically generated]



[image: A graph with numbers and letters

Description automatically generated with low confidence]





	Conceptual variation; different ways to ask children to solve 615 ÷ 5

	Using the part whole model below, how can you divide 615 by 5 without using short division?

[image: Diagram

Description automatically generated]

	have £615 and share it equally between 5 bank accounts. How much will be in each account?

615 pupils need to be put into 5 groups. How many will be in each group?
	[image: A black and white logo

Description automatically generated with low confidence]

615 ÷ 5 =

            = 615 ÷ 5
	What is the calculation? What is the answer?
[image: A picture containing diagram

Description automatically generated]




	Long Division

	Step 1—a remainder in the ones
                           
[image: Graphical user interface, application, Word

Description automatically generated]





Step 1 continued…..
[image: Graphical user interface, application, Word

Description automatically generated]







	Step 2 – a remainder in the tens
[image: Calendar

Description automatically generated with medium confidence]


	Step 3 – a remainder in any of the place values

[image: A picture containing table

Description automatically generated]

	Conceptual variation; different ways to ask pupils to solve 615 ÷ 5
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Algebra
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Ratio and Proportion
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Geometry
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]
Statistics
[image: ]
image75.jpg
m 7 ‘Sevenis 3 more than four'
oD 4

‘T am 2 years older than my

sister’
s Pencis

s

Sien





image76.jpg
67809 0 HLR




image77.png
[ Select~
i View Gridlines

% Properties

Table

Page 12 of 14

1683 words

e

0%

e Home

Calibri

Paste

. ¥
Clipboard

B I U-~-aex, X A

“10 YA A Aa-| A
WA~

Font [

Paragraph

Ll ]
ayo Annali Crawford a
O Find ~
AaBbCcDdEe  AaBbCc  AsBbcepdee % Replace
TBody Text THeading 1 TlistParag.. < [\ Select~
Styles 5 Editing ~

Represent and use
number bonds and
related subtraction
facts within 20

Include subtracting

zero

Part Part Whole
model

Link to addition. Use
PPW model to model
the inverse.

If 10is the whole and 6 is one of the arts,
what s the other part?

10—6-4

g,

7

s

Use pictorial representations to show the part.

g

Move to using numbers within the
part whole model.

Include missing number problems:

12:2=5
7=12-?

“

»

Page 12 0f34 3662 words L[%

English (United States)

B B -—4——+ 100%

number problems:12 -
2=5
7=12-?

English (United States)

H R search for anything

Repeat Header Rows
Convert to Text

Formula

Data




image78.jpeg




image79.jpeg




image87.jpeg




image88.jpeg




image80.jpeg
@' ae e





image82.jpeg
[T




image3.png
&

The Levett School

Positivity | Determination | Reflection | Integrity




image83.jpeg




image92.jpeg
[T




image93.jpeg




image84.jpg
e s e Ty





image85.jpeg




image96.jpeg




image86.jpeg
N

1





image87.png
References  Mailings  Review

Table

Math Calculation Policy example tiered [Compatibility Mode] - Word

]

= x

Insert  Design  Layout
X
3o @ Calibri ~|1s
Es Copy
Paste U ~abe X, X
~ ' Format Painter a
Clipboard 5 Font
#
Bar model
Including the
inverse operations.

View Design Layout Q Tellm Annali Crawford 3 Share
£ Find ~
AaBbCcDdEe AQBbCC  AsBbccDdEe  AaBbCcDdEe  AaBbCcDdEe | AaBbCcDdEe ab
Sac Replace
A I=- D~ - | TBodyText THeading1 TlistParag.. TNoSpaci. TNormal |TTablePar..|< [ Select~
nl Paragraph " Styles 5 Editing ~
| I Jump back 3 first, then another 4. Use ten
| IFi as the stopping point.
Make 14 on the ten frame. Take 4 away
to make ten, then take one more away so
that you have taken 5.
00 - i 2
5-2=3 10=8+2
10=2+8
10—2=8
10—8=2

Page 13 of 34 3662 words (% English (United States)

H R search for anything





image89.jpeg




image90.jpeg




image91.jpeg




image102.jpeg




image103.jpeg




image104.jpeg




image92.jpg




image93.png
= (o4 0 Table Tools Math Calculation Policy example tiered [Compatibility Mode] - Word = = x

File Home Insert Design Layout References Mailings Review View Design [MEVCIUE O Tell me Annali Crawford - Share

[ Select~ [ Draw Table =0 i 3 Merge Cells | [ N . ElEE A| B Repeat Header Rows
. o B T ;(T T); -g = #lo41m I BifDistribute Rows Z AR
B View Gridlines [ Eraser - Split Cells BHEEE B8 Convert to Text
g Delete Insert Insert Insert Insert - AutoFit = | £ Dictril Text Cell Sort
B Properties b & Split Table +674cm | [ Distribute Columns  — — — . ©.. g foF |
< Above Below Left Right = = = Direction Margins ormula
Table Draw Rows & Columns & Merge Cell Size & Alignment Data -~
A RE 2o a— 20-4-16
Use a PV chart to show how to change a
ten into ten ones, use the term ‘take and
make’
Partitioning to Children draw representations of Dienes and
N 13 = cross off.
subtract without 34—13= 43—21=22
regrouping. 21 ﬁ
“Friendly numbers’ [n]
u]
Use Dienes to []
show how to 43—21=22
partition the
number when
subtracting
without
regrouping.
Make ten strategy
——t————
Progression should be 03_76=17
‘more than one ten, 2530 3
crossing the hundreds. i .zmm o Ciorance’ % ®
34—-28
Use a bead bar or bead strings to model Use a number line to count on to next ten
counting to next ten and the rest. and then the rest.
Page 14 of 34 3662 words [%  English (United States) = B -—— A+ 100%

H R search for anything




image94.png
[l = X

Table Tools Math Calculation Policy example tiered [Compatibility Mode] - Word
Insert Design Layout References Mailings Review View Design Layout ) Te at yo 0 Annali Crawford - Share
ibri P Find ~
Calibri AaBbCcDdEe AQBbCC  AsBbccDdEe  AaBbCcDdEe | AaBbCcDdEe | AaBbCcDdEe ab
B Copy ~ | Sac Replace
Pavsle & Format Painter TBody Text THeading 1 1 List Parag.. TNoSpaci.. | TNormal | TTablePar. | [\ Select~
Clipboard 3 Font & Paragraph 3 Styles 5 Editing -~

g oncrete
Regroup a ten into '
ten ones ‘ o

Use a PV chart to show how to change a

ten into ten ones, use the term ‘take and

make’
Partitioning to Children draw representations of Dienes and m
subtract without 34—13= cross off. 43-21=22
regrouping. 21 7
“Friendly numbers’ [n]

u]

Use Dienes to

show howto 43—21=22

partition the

number when

subtracting |

without

regrouping.
Make ten strategy

090000000 ]
Progression should be 93—76=17
crossingane ten, crossing | IS LA S LN TN BN
th ten, 1y
e o SSEoNe % 80 %0 3
crossing the hundreds. ‘counting on’ to find ‘difference’
3428 -

Page 140f35 3648words [I%  English (United States)

H R search for anything





image95.jpg
L 0000000000





image97.jpeg
+4 +10

+3

76 80
‘counting on’ to find ‘difference’

90

93





image98.jpg




image99.jpg
sos')sewlvozcsﬁvk'»wwv’al

100




image100.jpeg
==




image101.jpeg




image105.jpeg
5

O (EEE

el




image106.jpeg
y7—-2h =243

40 + 77
= 2o





image107.jpeg




image108.jpeg




image109.jpeg




image110.jpeg
836-254=582

566 130 6
_ 200 50 4

500 80 2





image111.png




image112.jpeg
F28-582=|46

uSZré
FONOe

nzn_b_l




image113.jpeg




image114.jpg




image115.jpeg
for

placeholder




image116.jpeg
60750





image117.jpg




image118.jpeg




image119.png
391

186





image129.jpeg




image130.png
391

186





image120.png
391
-186




image121.jpg




image122.jpg
xa

/ O+0

' O+ =

double 4is 8
4%x2=8 + =




image123.jpeg
Double 4 is 8





image124.png
References  Mailings  Review

2

View

= x

Annali Crawford ,Qr Share

Table Math Calculation Policy example tiered [Compatibility Mode] - Word cal
Design Layout ) Tell me
AaBbCcDdEe AQBbCC  AsBbCcDdEe  AaBbCcDdEe | AaBbCcDdEe | AaBbCcDdEe
v | TBody Text THeading1 TlListParag.. TNo Spaci.. | TNormal | TTablePar. <
n Styles ~

Use practical activities using
manipultives including cubes and
Numicon to demonstrate doubling

/' o+0 =
' N

2 f.-H

Draw pictures to show how to double numbers

Double 4 is 8

Partition a number and then double each part
before recombining it back together.

16
/7 \

10 6
l. l.

20 4 12 =3,

Insert  Design  Layout
X
3o @ Calibri -
Ex Copy
Paste U ~abe X, X
~ ' Format Painter a
Clipboard 5 Font
Ob
Doubling
Counting in
multiples
(2, 55, 10s)

4x1-8
Count the groups as children are skip
counting, children may use their
fingers as they are skip counting.

Children make representations to show
counting in multiples.

2 2 2 2 _2 a2 a_a 2 a
2 E 2 e N
1© elocie Gio clesio dl@ dio Jegio 3t

Z 4 6 % 0o & o zo

Count in multiples of a number aloud.

Write sequences with multiples of

numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30

Page 180f35 3648words [I%  English (United States)

H R search for anything

O Find ~
28 Replace
[ Select ~

Editing ~





image125.jpg




image126.jpg
piRe




image127.png




image128.png




image129.png




image131.png




image132.png




image133.png




image134.png




image135.png




image136.jpeg
2 = 2 = Z ow B B 4 a
P

® .I@GI. .lo cleglo o@dlodeglod]
€ 1o tz % [ I8 2p




image137.jpeg




image138.jpeg




image149.jpeg




image150.jpeg




image139.jpg
Draw <X toshow 2x3=6




image140.png




image141.png




image142.jpeg




image143.jpeg




image144.jpeg
sefeded




image157.png




image158.png




image159.jpeg




image4.png
Doncaster
Council





image160.jpeg




image161.jpeg
sefeded




image145.jpeg
prob  There are 3 sweets in one bag.

How many sweets are in 5 bags
altogether?

o
SIS




image146.jpg
Bn B B
A L

2+2+2+2+2=10




image147.jpg




image148.png
Design

% cut Calibri
Bl Copy
. I
-+ Format Painter
Clipboard "

Layout References Mailings

YA A Aa- A
WA

Font [

~110

U ~abe X, X A

Review

Table

View Design Llayout ) Tellm

Math Calculation Policy example tiered [Compatibility Mode] - Word

[l = X

Annali Crawford ,Qr Share

Paragraph

Repeated addition

(J

sefeses

equal groups

Use different objects to add

Use pictorial including number lines to solve
prob There are 3 sweets in one bag.
How many sweets are in 5 bags
altogether?

343434343
G %

Write addition sentences to describe objects
and pictures.

1222

24242+42+2=10

Understanding

arrays answers to 2 lots 5, 3 lots of 2 etc.

Page 19 of 35 3648 words

H R search for anything

% Eenglish (United States)

Use objects laid out in arrays to find the

368

o060
eoe
(oY)
000

understanding

3x2=6

2x5=10

£ Find ~
AaBbCcDdEe AQBbCC  AsBbCcDdEe  AaBbCcDdEe  AaBbCcDdEe | AaBbCcDdEe ab
~ | Sac Replace
=~ D -[~ | TBodyText THeading1 TlListParag.. TNoSpaci. TNormal |1TablePar.| < [% Select ~
Styles 5 Editing ~





image149.png
Table To Math Calculation Policy example tiered [Compatibility Mode] - Word = = X
Insert Design Layout References Mailings Review View Design Layout ¢/ Tell me wl Annali Crawford - Share
- . £ Find ~
Calibri 12 AaBbCcDdEe AQBbCC  AsBbCcDdEe  AaBbCcDdEe  AaBbCcDdEe | AaBbCcDdEe ab
Copy ~ | Sac Replace
Paste I U~abex, x A - D~ | TBodyText THeading1 TlistParag.. TNoSpaci. TNormal | 1TTablePar..| < -
-+ Format Painter - : v 7 i 9 9- pac.. 0w select
Clipboard ~ Font [ Paragraph ~ Styles n Editing ~
Children should be able to recall and use multiplication and division facts for the 2, 5 and 10 times times tables.
Objective / Strategy Concrete Pictorial Abstract
Doubling Model doubling using dienes and | Draw pictures and representations to Partition a number and then double each
PV counters. show how to double numbers part before recombining it back together.
LY
/ noo
AN 16
BBE peE / \
LLL BT 10 6
l. 1.
40+ 12=52 0 4 12 -3
Counting in Count the groups as children are Number lines, counting sticks and bar Count in multiples of a number aloud.
multiples of 2, 3,4, | skip counting, children may use | models should be used to show
5,10 from 0 their fingers as they are skip representation of counting in multiples.
counting, Use bar models. Write sequences with multiples of
(repeated addition) | -om e =m0 TR Qgﬂp‘ @“L Q\M/ W, JM? \\% numbers. -
= B -— 4+ 100%
09:

Page 20 of 35 3648 words (% English (United States)

H R search for anything





image150.jpg




image151.jpg




image152.jpeg




image5.emf

image153.jpg
AR A





image154.jpg
. L L ) )
TT (T T T T[T T T TTrr [ T1r11]|
15 20 25 30 35





image155.jpeg




image156.jpg
4 x3=





image157.jpg




image158.jpg




image159.png




image162.jpeg
8600




image178.png




image6.emf

image179.jpeg
8600




image163.jpeg




image164.jpg




image165.jpg
Q000
Q000
0000




image166.jpeg
Use an array to write
multiplication sentences and
reinforce repeated addition.

54+5+5=15

3+3+3+3+3=15
5x3=15
3x5=15




image167.jpg




image168.jpg
101107





image169.jpeg
3

.

T

4 rows
of 10
4 rows
of3




image170.jpeg
[+ |
" I of13




image171.jpg




image7.emf

image172.jpg




image173.jpg




image174.jpeg




image192.png




image193.jpeg




image175.jpeg
4 x

20





image176.jpg
30

210

35

210 + 35 = 245





image177.png
O 0 ools  Math Calculation Policy example tiered [Compatibility Mode] - Word = = X

Home Insert Design Layout References Mailings Review Q Tell me what you v Annali Crawford - Share

3 7 Pi q " Bril -
Corrections~ =% L7 Picture Border ~ 1 Bring Forward .
= - - - - N = . -
3 Color ~ ] = ey ] amaf | - | (J Picture Effects ~ 'ty Send Backward ~ ]
Remove . — _— <| € Picture L t Position Wrap B, Selection P: e Crop = 2401cm
Background 5 Artistic Effects ~ B3 ~ o Picture Layou + Text~ Db Selection Pane L 24 .

Adjust Picture Styles & Arrange Size & ~
fromyear 3 for2 | Use Place value counters to show howwe | value counters in 2 way that they understand. | start with multiplying by one digit num- -
digits x 1 digit :re‘ ﬁnd\:gfroups of a:\;mberv Weare mul- |1 draw the counters using colours to bers and showing the clear addition

PiYing By isowe need dirows show different amounts or just use the circles in | 2/°"Eside the grid.
© e L | s | the different columns to show their thinking as 5 5 s
iolvi 4x126 | shown below.
Move to multiplying 7 210 35
3 digit numbers by
i Fill each th 126 -
1 digit. (year 4 ex- | " €2 row Wi 210 +35=2u5
pectation) e © °
—oo
Add up each coh—& res
making any exchanges needed
Column multiplication | Children can continue to be supported by 327
place value counters at the stage of multipli-
cation. This initially done where there is no x 4
regrouping. 321x2=642
The grid method my be used to show how this. 28
I I Tl Im- relates to a formal written method. 80
portant at —
this stage. 1200 L
that they
always 1308
multiply This may lead
the ones 32 7  toacompact
I I first, Bar modelling and number lines can support method
learners when solving problems with multiplica-
‘The corresponding long multiplication is mod- | tion alongside the formal written methods. 13038
elled alongside Tz
Page 24 of 35 3648 words [%  English (United Kingdom) B B -—— A+ 100%

H O Ssearch for anything A D) 1070572021




image179.png
) 0O [ Math Calculation Policy example tiered [Compatibility Mode] - Word cal = x

Home Insert Design Layout References Mailings Review Q Tellmr at you wa 0 Annali Crawford - Share

" Bring Forward ~ [& ~ &

Corrections~  J<, L7 Picture Border ~

po

o il1491em 2

L]
ki

Qi s il
5 8 Color ~ ) pre- el i - Picture Effects ~ 0 Send Backward ~ ' .
emove — e o ” op = 5401 B
PN < 5 S - s 240Tcm  ©
Background 5 Artistic Effects ~ B3 ~ = Picture Layout ok Selection Pane  2A .
Adjust Picture Styles & Arrange Size & ~
1) g
P . LAYOUT OPTIONS X B
i) N N
= In Line with Text
Add up each col.—& nes
‘making any exchanges needed ~
Column multiplication | Children can continue to be supported by i X
place value counters at the stage of multipli- 327 WAhir e W opping
cation. This initially done where there is no x 4
regrouping. 321x2 =642
The grid method my be used to show how this. 28
I I Tl Im- relates to a formal written method. 80 =
portant at
this stage 1200 Move with text ©
e hey 1308 ® Fxpositionon
Vs page
multiply This may lead
the ones 327  toacompact See more.
I I first, Bar modelling and number lines can support method
learners when solving problems with multiplica-
The corresponding long multiplication is mod- | tion alongside the formal written methods. ’ 3 o 8
elled alongside Tz
Objective /Strategy Concrete Pictorial
Column Multiplication for
3 and 4 digits x1 gt [x J500 Jz0 [7 | s
Page 24 of 35 3648 words [%  English (United Kingdom) B

H R search for anything




image180.jpeg
300

20

1200

80

28





image8.jpeg
VYYVVY

» ¥y




image181.png
B -0 0 Table Tools Math Calculation Policy example tiered [Compatibility Mode] - Word = = x

File Home Insert Design Layout References Mailings Review View Design [MEVCIUE O Tell me Annali Crawford - Share

[ Select~ [ Draw Table G | | Merge Cells [ N ==

o = xl F —‘ bj S P N = &l448cm | HEDistribute Rows

f View Gridlines [T Eraser - Split Cells E

Delete Insert Insert Insert Insert . . AutoFit = | £ Dictril Text Cell Sort

5 6.85cm | ] Distribute Columns

v Above Below Left Right SRR =! =l = Direction Margins fx Formula

Table Draw Rows & Columns & Merge Cell Size & Alignment Data

| |elled alongside

l%l EE) Repeat Header Rows

4 Convert to Text

F\g Properties

Column Multiplication for
3.and 4 digits x 1 digit.

L.
]

Itis important at this stage that they always
Multiply the ones first. 7303 -
Children can continue to be
supported by place value
counters at the stage of
multiplication. This initially
done where there is no
regrouping. 321x2 =642

Column multiplication| Manipulatives may still be used with the 18x3 on the
corresponding long multiplication modelled
alongside.

(0320 on

Page 25 of 35 3648 words [%  English (United States) = B -—— A+ 100%

H R search for anything

first row





image182.png
B - ¢ 0 Table Tools Math Calculation Policy example tiered [Compatibility Mode] - Word = = x

File Home Insert Design Layout References Mailings Review View Design [MEVCIUE © Tell me Annali Crawford - Share

[ Select ~ [ Draw Table o [ | Merge Cells | [ex] . - SiSl= A | [Eg Repeat Header Rows
. o B )(1 T € ')\ -g = #l764cm I BifDistribute Rows Z AR
B View Gridlines [ Eraser . - Split Cells BHEEE B8 Convert to Text
g Delete Insert Insert Insert Insert - AutoFit = | £ Dictril Text Cell Sort
B Properties b & Split Table -685cm | [ Distribute Columns  — — — . ©.. g foF |
< Above Below Left Right = = = Direction Margins ormula
Table Draw Rows & Columns & Merge Cell Size & Alignment Data -~
1 b} 1308
o . 327
Itis important at this stage that they always
Multiply the ones first. 1303
Children can continue to be T
supported by place value
counters at the stage of
multiplication. This initially
done where there is no
regrouping. 321x2 =642
Column multiplication| Manipulatives may still be used with the 18x3on the
corresponding long multiplication modelled Ao
alongside.
(8x3=24, carrying
the 2 for 20, then 1|
x3)
18x 10 on the
2nd row. Show
1231 wultiphi
ng by 10
v 16 o
Continue to use bar modeling to support problem 3 lL (234x6)  [utting
solving O (e3ax10) zeroin
units first
l 9,7 [
Page 25 of 35 3648 words [%  English (United States) = B -—— A+ 100%

H R search for anything




image183.jpeg
™ oo|ln-
x




image184.png
23

23

23

23

23

23




image185.png
w O




image186.png
23




image187.jpg
m“aﬁ
000000





image188.png




image189.png
[l = X

B - ¢ 0 ab Math Calculation Policy example tiered [Compatibility Mode] - Word
File Home Insert Design Layout References Mailings Review View o do Annali Crawford - Share
[ Select~ [ Draw Table =0 = &) Merge Cells | [ex] P = E 8 & R t Header R
S H € 3 N = i01392cm : | BfDistribute Rows AS '%l ElCpeatisaceriions
B View Gridlines [ Eraser || T I’ ; neort Inert Split Cells P BHEEE ot ol ot B8 Convert to Text
=l rti GEE - ln=En R s EEE | fm o maay utoRit £3722em | H Distribute Columns R &l 2
A < Above Below Left Right pit fable < = Direction Margins fx Formula
Table Draw Rows & Columns & Merge Cell Size & Alignment Data ~
Concrete Abstract
#
Objective/ Strategy Concrete Pictorial Abstract
Division as sharing Children use pictures or shapes to share quanfj- .
ties. 12 shared between 3 is
Use Gordon ITPs for § $ §$ 4
modelling | § § % §
8 shared between 2is 4
o @ @@
3 3 T
12 shared between 3 is 4
I'have 10 cubes, can you share them equally in
2 groups? =

Page 27 of 35 3648 words (% English (United States) B B -—— A+ 100%

H R search for anything




image190.png




image9.emf

image191.png




image192.jpeg




image25.png




image211.png




image212.jpeg




image193.png




image194.png




image195.jpg
o . @ @
4 4 4

12 shared between 3 is 4




image196.jpg




image10.png
@ Dashboard - CPO X | @ CAlculations polic X @ Math Calculation X | [Jll Levett Maths Calc X | I Levett Maths Calc X | l Add name totrai X | aF

G @ File | C/Users/crawforda/Downloads/Math%20Calculation%20Policy%20example%20tiered.pdf w = @ &

0 Levett 365 @ Login - CPOMS [ South Yorkshire Poli.. € OTrack @@ Login - bksbLIVE < ) Life at The LevettS..  #- IRIS Adapt © 2008-... - ClassDojo for Teach...

Q - + ) & (D Page view AN Read aloud V' Draw v & Highlight v & FErase (=] & »

3 of 34

Objective / Strategy Concrete Pictorial Abstract

Combining two 8=5+3
parts to make a
whole: part- whole 5+3=8

model
‘ Use the part part whole diagram a:
Use pictures to add two numbers together as shown above to move into the abstract.

agroup orin a bar.
Use part, part whole model. Include missing number questions to

Use cubes to add two numbers together as a support varied fluency:
group or in a bar. $$ §
part
§ 8=7+3
- whole $
5

5+?=8

38 u;m
Starting at the 5+12=17
bigger number and v ——+ ——+ +—+—+— | Place the larger number in your head and

counting on : 145 _':7 IR TR A AT 8 A8 20 ot on the smaller number to find your
- answer.

Start with the larger number on the bead Start at the Iérger numt{er on t_he number line
: _ and count on in ones or in one jump to find the

. 1046
)
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Objective / Strategy Concrete Pictorial Abstract

Combining two 8=5+3
parts to make a
whole: part- whole 5+3=8

model
‘ Use the part part whole diagram a:
Use pictures to add two numbers together as shown above to move into the abstract.

agroup orin a bar.
Use part, part whole model. Include missing number questions to

Use cubes to add two numbers together as a support varied fluency:
group or in a bar. $$ §
part
§ 8=7+3
- whole $
5

5+?=8

38 u;m
Starting at the 5+12=17
bigger number and v ——+ ——+ +—+—+— | Place the larger number in your head and

counting on : 145 _':7 IR TR A AT 8 A8 20 ot on the smaller number to find your
- answer.

Start with the larger number on the bead Start at the Iérger numt{er on t_he number line
: _ and count on in ones or in one jump to find the
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Addition-

Key language which should be used: sum, total, parts and wholes, plus, add, altogether, more than, 'is equal to’ 'is the same as’

Concrete Pictorial Abstract
Combining two parts to make a whole (use 4 +3 =7 (fouris apart, 3 is apart and
other resources too e.g. eggs, shells, teddy Q the whole is seven)

L 8T A

Counting on using number lines by using cubes | A bar model which encourages the children | The abstract number line:

or numicon to count on What is 2 more than 42 What is the sum

. of 4 and 42 What's the fotal of 4 and 22
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i |
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Regrouping to make 10 by using ten frames Children to draw the ten frame and Children to develop an understanding of
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Divide at least 3 digit
numbers by 1 digit.
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Mailings  Review

View
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Layout T

Design
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~ | TBody Text

5 Paragraph 5

Concrete
96+3 Tens Units
3 2

Use place value counters to divide using the
bus stop method alongside

22:3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1
ten in each group and we have 1 ten left over.

We avchanas this tan for ten nnes and then

Year 4-6

Pictorial

Students can continue to use drawn diagrams
with dots o circles to help them divide numbers
into equal groups.

Encourage them to move towards counting in
multiples to divide more efficiently.
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Objective / Strategy Concrete Pictorial Abstract

Combining two 8=5+3
parts to make a
whole: part- whole 5+3=8

model
‘ Use the part part whole diagram a:
Use pictures to add two numbers together as shown above to move into the abstract.

agroup orin a bar.
Use part, part whole model. Include missing number questions to

Use cubes to add two numbers together as a support varied fluency:
group or in a bar. $$ §
part
§ 8=7+3
- whole $
5

5+?=8

38 u;m
Starting at the 5+12=17
bigger number and v ——+ ——+ +—+—+— | Place the larger number in your head and

counting on : 145 _':7 IR TR A AT 8 A8 20 ot on the smaller number to find your
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Start with the larger number on the bead Start at the Iérger numt{er on t_he number line
: _ and count on in ones or in one jump to find the

. 1057
)
. . 09/03/2021 B





image220.jpg
OOOO




image221.jpeg




image248.jpeg




image222.jpg
3
418 7 2




image223.jpg




image224.jpg




image225.jpg




image226.png




image227.png
51615




image228.jpg




image14.png
(© Dashboard - X ‘ @ CAlculations | X

B New Calculat X

B Math Calcula X ‘ I Levett Maths X ‘ 8 Levett Maths X ‘ i Addnameto X ‘ a4 —

@] (@ File | C/Users/crawforda/Downloads/New%20Calculation%20Policy%202016.pdf 78 1= @
) Levett 365 @ Login - CPOMS [ South Yorkshire Poli.. € OTrack 3@ Login - bksbLIVE :  Life at The Levett S... 45 IRIS Adapt © 2008-... . ClassDojo for Teach...
2 | of19 Q - 4+ ) & B Page view AN Read aloud Y braw v W Highlight v & Erase @ &
| L
Stage 2 .
Combining 2 ‘ § §
part

separate .

amounts to whole g .

make 1 whole | For 4 + 3, count out 4 cubes then 3 more and part § §

amount. group them together to see what they have Use the part-part whole

altogether.

This can also be represented in a bar.
Eg.for8 + 1:

3Balls

Use pictures to add two
numbers together as a
group or in a bar.

2Balls

diagram as shown above
to move into the abstract.

4+3=7
10=6+4

Although number sentences
are recorded in the concrete
and pictorial methods, the
abstract method sees the
calculation carried out without
the use of concrete or pictorial
aids.
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Step 1—a remainder in the ones
hto
041R1
4) - 5
4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).
4 goes into 16 four times.
4 goes into 5 once, leaving a remainder of 1.
thhto
0400R7
8) 07
8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).
8 goes into 32 four times (3,200 = 8 = 400)
8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7.
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DIVISIO N

Step 1 continued...

hto
061
4) 24

When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, write that four under the 7, and subract. This finds
us the remainder of 3.

Check: 4 x 61 +3 =247

th hto
0402
4) 160

When dividing the ones, 4 goes into 9 two times. Multiply 2 x 4 = 8, write that eight under the 9, and subract. This
finds us the remainder of 1.

Check: 4 x 402 + 1= 1,609
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3. Drop down the next digit.
to to
B 29
2 5' 2)5 I
-4
18
Two goes into 5 two times, or 5tens | To find it, muitiply 2 x 2 = 4, write that | Next, drop down the 8 of the ones
+2=2whole tens -- but there is a 4 under the five, and subtract to find | next to the leftover 1 ten. You
remainder! the remainder of 1 ten. combine the remainder ten with 8
ones, and get 18.
1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to
2)58
-4
18
-18
0
Divide 2 into 18. Place 9 into the Multiply 9 x 2 = 18, write that 18 The division is over since there are n
quotient. under the 18, and subtract. no more digits in the dividend. The L]
quotient is 29.
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Two goes into 2 one time, or 2
hundreds + 2 = 1 hundred.

Multiply 1x 2 = 2, write that 2 under
the two, and subract to find the
remainder of zero.

Next, drop down the 7 of the tens.
next to the zero.

Divide 2 into 7. Place 3 into the
quotient.

the 7, and subtract to find the
remainder of 1 ten.

next to the 1 leftover ten.

2. Multiply & subtract. 3. Drop down the next digit.

Divide 2 into 18. Place 9 into the
quotient.

Multiply 9 x 2 = 18, write that 15
under the 18, and subtract to find the

There are no more digits to drop
‘down. The quotient is 139.
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FACTORS

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should use a manipulative (ikely double sided counters or mult-
link cubes) and maneuver them to understand factors and multiples.

Students use the ideas formed in the physical stage to
use the squares in exercise books to draw rectangles

Students should use a diagram to find
the factors of the reqired number

Students should be able to lst the.
factors immediately

Example(s)

Example(s) - These should be seen in books.

Find all of the factors of 12

Students should represent the number using the manipulative
Students should then understand that amount of counters along and the
‘amount of counters up are factors of the value.

Students should then work systematically. adding one to the height and
attempting to form a rectangle.

Students should use the squares in their books to
sketch the value in rectangles.

From the Physical stage. students should understand
that the factors come in pairs and therefore only need
tobe drawn once.

Testng 115 a factr Testng
{From tis. tudents should form the understandng tha 113
Tactor of overy umber
Testngif2isafactor | Testng¥3isa | Testngiaiso
factor facor
+Eeee 00 3¢
Since this forms .
perectrociangiozand | QOOE plee
Sarefactorsof iz | since s forms o
perfec rectangla | Since hs forms
Sand4are apertect
Actorsofiz | rectangle 4and
Sare factorsof
Testngifaisafactor. | Testngfsisa | Testngi#sisa | — | ;andsa
factor facor oS
++ factors
+4 + of12
++ +
Since thsforms D¢
perfectrectangl 4 and +
Jarefactorsof12 | Since thi DOES >e
NOT forna.
sandzare
perfec ectanle
SNOTafactor | fectorsofiz
ofsz.

Students should identify that the factors come in pairs and that they only
need to be listed once.

Factorsof 12are 1.2, 3. 4.6. 12

Students should clearly explain why certain values are
NOT factors.

Eg.the light blue diagram above does ot forma
perfect rectangle, therefore 5 is NOT a factor of 12.

Factorsof 12are 1.2, 3.4.6.12

‘Students should work systematically,

starting at 1 and increasing by one each

time and determining if it i a factor and
the corresponding value.

Students should understand that as
<o0n as they reach a number that is.
already in the diagram they have found
allof the factors.

@5—
2Ly
Stucents MUST then st the actors

Factorsof 12are 1.2, 3. 4.
6.12

Students will not need any form of
diagram at this stage.

Students should understand the
meaning of factors and wil lkely be
able to find factors intheir head.
Factorsof 12are 1.2, 3. 4.
6.12
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Addition

Stage 1
Physical

Stage 2
Pictorial

Students should be able to use double-sided counters.
to represent the two numbers and the idea of zero pair.

Students should draw the manipulatives as a
diagram in their books, clearly showing the zero-

pairs.

‘Students should use the ideas in the Physical and Pictorial
stages be able to determine, through using 'scaled
‘double-sided counter diagrams to determine if the answer
is positive or negative.

Stage 4
Abstract

Students should be able to state an
answer without the use of a diagram.

Example(s)

Example(s) - These should be seen in books

Calculate -5+3

“Negative 5 add 3"

‘Students should use double-sided counters to represent
the -5 using five -1 counters and then physically add
three +1 counters.

‘Students should then identify the zero-pairs in their
representation and remove them.

‘Students should then be able to identify their answer
from their remaining counters.

-5+3=-2

‘Students should represent the calculation as in the.
Physical Stage. however, for short it may be

beneficial for students to use

+ + +

‘Students should represent this by drawing a larger
negative circle plus a smaller positive circle.

nd+ signsinstead | https //mathsbot com/manipulatives/directedCounters
of drawing full circles.

may be useful for this representation.

For weaker students a number line representation in
‘addition may also be beneficial.

‘Studants should then ity the zerc-pairs inthek +

representation and circle them, They could show
they have been removed by crossing through them.

D@0@

‘Students should then be able to identify their
answer from their remaining symbols.

-5+3=-2

‘Students should be able to determine from the calculation
that there are will be more negative counters than positive.
‘ones inths calculation, therefore the answer must be
negative.

5+3=

2

Students should be able to perform the
calculation without any working.

-5+3=-2
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Subtraction

Stage 1
Physical

Stage 2
Pictorial

Stage 3
‘Semi-Abstract

Stage 4
Abstract

Students should be able to use double-sided counters to
represent the two numbers and the idea of zero pars.

Students should draw the manipulatives as a
diagram in their books, clearly showing the zero-
pairs.

Students should use the ideas in the Physical and
Pictorial stages be able to determine, through using
‘scaled’ double-sided counter diagrams to determine if
the answer s positive or negaive.

Students should be able to state an
answer without the use of a diagram.

Example(s)

Example(s) - These should be seen in books

Calculate -6 -

-2

“Negative 6 subtract -2"

Students should use double-sided counters to represent the.
6.
https://mathshot com/manipulatives/doubleSidedCounters

‘may be usefulfor this representation.

Students should then understand that subtracting -2 s
equivalent to 2.

Students should then add these counters to their
representation.

Students should then identify the zero-pairs in their
representation and remove them.

‘Students should then be able to identify their answer from
their remaining counters.

6--2--4

‘Students should represent the calculation as in the.
Physical Stage. however, for short it may be
beneficial for students to use - and + signs instead of
rawing full circles.

‘Students should then identify the zero-pairs in their
representation and circle them They could show
they have been removed by crossing through them

/A

‘Students should then be able to identify their answer
from their remaining symbols.

6--2=-4

Students should represent this by drawing a larger
negative circle subtract a smaller negative circle.

‘may be useful for this representation.

For weaker students a number line representation in
‘addition may also be beneficial.

Students should then apply the aditive inverse as they
have done in previous stages and re-draw.

@
Notke st secnd e dos ot rnge
S ——
e

than positive ones in this calculation, therefore the
‘answer must be negati

6--2=-4

Students should be able to perform
the calculation without any working.

6--2--4
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Multiplication

Stage 2
Pictorial

Students should be able to use double-sided counters
‘and anumbered grid to represent the problem as an
‘area model

Students should draw the manipulatives as a
diagram in their books.

Students should use the ideas in the Physical and
Pictorial stages be able to determine an answer,
through using the area of a rectangle model.

Stage 4
Abstract

Students should be able to state an answer without
the use of a diagram.

Example(s)

Example(s) - These should be seen in books.

Calculate -3x 2
“Negative 3 multiplied by 2"

For consistency students could represent the first
number on the x-axis and the second the y-axis.

Students should use the grid as shown below:

a
43 2 2

‘The counters are -3 along the x axis and 2 lots of this
(s0+2 0 the y-axs)

‘Students should then be able to identify their answer
from the counters on their arid

-3x2=-6

‘Students should draw a small grid in their

‘exercise books and place aither + or - symbols

in each square to represent the same idea as in
the physical stage.

‘Students should then be able to identify their
answer from the signs in their grid

-3x2=-6

Students should draw a similar diagram to those in
the Physical and Pictorial stage. however at this
stage students should represent the calculation

through an area model

Students should then apply their knowledge of
understanding

-3x2=-6

Students should be able to perform the calculation
without any working,

-3x2=-6
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Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

Students should be able to use double-sided.
counters and a numbered grid to represent the.
problem as an area model

Students should draw the manipulatives as a diagram
in their books.

‘Students should use the ideas in the Physical and
Pictorial stages be able to determine an answer,
through using the area of a rectangle model.

‘Students should be able to state an answer
without the use of a diagram.

Examplel(s)

Example(s) - These should be seen in books

Calculate

-8+-2

“Negative 8 divided by negative 2"

Students wil be confident with the + - grid below.
S|
+ | -
Students should know that for this calculation -8
represents the counters required, and this would be
represented in quadrant 2 or 4.

‘Student should understand that one dimension
needs tobe -2

Either representation below could be used.

Students will be confident with the « - grid below.
S|
+ | -
Students should know that for this calculation -8
represents the counters required. and this would be.
represented in quadrant 2 or 4,

Student should understand that one dimension needs.
tobe -2

Either representation below could be used.

Students should then be able to identify the solution
to the problem is the lengthy width of the other
dimension of the diagram.

-8

2-4

‘Students should then be able to identify the solution
tothe problemis the length/width of the other
dimension of the diagram.

-8+

2-4

‘Students should represent the calculation as an
‘area as with Dividing Numbers.

Either representation below could be used.

‘Students should then be able to identify the solution
tothe problemis the length/width of the other
dimension of the diagram.

-8+

2-4

Atthis stage students should be able to perform
the calculation without the need for any working,
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EQUIVALENT FRACTIONS

Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial ‘Semi-Abstract Abstract
Students should then be able o represent each
A o ot ona b ooty s n, | et o s <l actorspproschtoin | Sudnt houk b bl to st squislent
am one splt equivalent fractons. fractions.
ly
Example(s) Example(s) - These should be seen in books
] ] . 3
Write down three fractions that are equivalent to 2
Students should represent thefraction usinga | Students should confidently understand that i the At this stage students should be able to
diagram, split either horizontally OR verticall numerators and denominators are multiplied or 3
iagram,sp ly .| dtana oy e e fcto e e e bacions | immeciately state fractons that are equialentto =
will be squivalent
%%% O
- %2
Students should then understand that as long as
thisis squally splithorzontally (or vertically if the
inal ciagram is spit horzontally) then the. 3 b
3 —
fractions will be equivalent to 2 = =
° 3 b
© "
This may be added at a later o x2
date.
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Stage 2 .
Combining 2 ‘ § §
part

separate .

amounts to whole g .

make 1 whole | For 4 + 3, count out 4 cubes then 3 more and part § §

amount. group them together to see what they have Use the part-part whole

altogether.

This can also be represented in a bar.
Eg.for8 + 1:

3Balls

Use pictures to add two
numbers together as a
group or in a bar.

2Balls

diagram as shown above
to move into the abstract.

4+3=7
10=6+4

Although number sentences
are recorded in the concrete
and pictorial methods, the
abstract method sees the
calculation carried out without
the use of concrete or pictorial
aids.
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CONVERTING BETWEEN MIXED NUMBERS AND IMPROPER FRACTIONS

Stage1 Stage 2 Stage 3 Stage 4
Physical Pictorial ‘Semi-Abstract Abstract
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A o ciogem e amberof o e hoe pu v | mPrape facon e e wilout any
Example(s) Example(s) - These should be seen in books
Write 12 as a mixed number.
Studerts hould undersand ot snce the | Stodents should bo encourage o think of how AL stoge stdents should o abe o
donormmton o 5. coch e e ka5 | many whole 5 ro s and st i rereaindr . ety ot o arower
prby
Studontsshould raw  dagrom 1o show he 1
e L2 2 remange | I\ |
5 _ 21 — = 2 5
This may be added at a later [2[3[u]s] | 5 5
date. PEEEEE
(LII1] 5
_H
- 45
Stuontsshouid then denty the whole prt and
i Hachon pae ax comie.
Write 32 as a mixed number.
Stodents ould undersand ol sncethe | Students hould poty ety on e dagrom ot s
donomintor 47 coch whets one . i e 7 o)
o 2 23
Students should be able to determine the number 3 == ==
Stdents should them count the number of pars. | afsoverie e voq hete ones ane s e ]
sy
This may be added at a late EIS[a]e ]2 2[S[H[s[e[7
is may ed at a later
date. R UECOCEE 3 [a[aifi[afes] 3x7T =21

s]te[ [ 1219 ]20]21
2 {23
23

5

S[te] [ 3[1a]z0]ar
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'ADDING AND SUBTRACTING FRACTIONS

Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial ‘Semi-Abstract Abstract
Students should then be able o represent each Students should be able to add and subtract
WA achon a0 a cagrrt o sl hotetalyand he | Sticentsshoue besbletocetarmine theLeMof | S0 S S S
other vertically @ two denominators understanding the need for the LCM.
Example(s) Example(s) - These should be seen in books
: 1
Calculate 2 +2
sts
Students should represent each ofthe two fractions | _ Students should be able o determine the LCM of
25 separate dagrams. he two denominators, 15 nthis case. 2 I
‘ONE DIAGRAM SHOULD BE SPLIT VERTICALLY | Students should then draw diagrams to represent 3 - t = xS
AND THE OTHER HORIZONTALLY. these. 5 3
Z (22727222 <3 s X5
R NE 2
5 IS 15
Students should then identify the LCM in order to 26
find a common denominator and split each 57 s
representation no this number of parts - See -
Ecquivallent Fractions. B 5 - b+5
Wi s 15
S u
ne =
5

This may be added at a later
date.

‘Students should then understand that now al the

‘can be combined.

diagrams to a single diagram.

Frst dlagram for each part in the second diagram)

ol

L
3

small parts in the diagram are the same size, these

For addition, students should add the parts in both

 TFor sobiraction. students should ros= Trough apar e
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FRACTIONS OF AMOUNTS

Stage 1 Stage 2 Stage 3 Stage 4
i Pictorial Semi-Abstract Abstract

‘Students should use a simple written method that

Physical
Students should be able o represent the problem Students should use a proporton idea first

N/A using a bar model identifying a unit fraction and then scaling up. <hows finding a unit fraction and then multiplying.

Example(s) Example(s) - These should be seen in books.

Find 2 of 40

Students should represent the problem as a bar 1 1

modl spiting the whole bar nto the number of | Students should find = and then multply this by 3. | Students should show find = and then multply this
parts shown in the denominator and clearly showing by 3as a single calculation.

the total. ' 4w

Loor 4o = ¥ -3

40
[ M Gg;a:%,sm)d ‘%‘.’(3224'

5

‘Students should then work out the value of one.
part,students should then add this to their diagram.

This may be added at a later
date.

Students should then clearly show how they have
3
obtained the=
5
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MULTIPLYING FRACTIONS

Stage 2 Stage 4
Physical Pictorial Abstract
A Stuentsshouldlb abl o represent he problem | Students shouid cleay show theirwiten method, | Students a tistage shoul ook orcormon
factors o cancel to avoid larger numerators and
using a bar model Simplifying their ansver. o avoid arger
Example(s)

Example(s) - These should be seen in books.

Calculate 2 x 2
375

This may be added at a later
date.

Students shouid then find 2ofth

e shaded part
Students should divide this into 5 part.

Studonts shouldcircle the

%)

%o
2
»

Students should draw a diagram to represent the 2

Students should complete the calculation without

the ned fora diagram tis important that students

include the 22 step to clearly show thei
inderstanding.

3.2
g 5
2

x
]

N

Blo Sls oo

‘Students should be encouraged to spot possible.
calculations after the first step, as shown below.

Y

It
w
x

n
w
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DIVIDING FRACTIONS

Stage 2 Stage 4
Physical Pictorial Abstract
Stoonts at i stage shoud clearly show division
. ot st bt repxesent e problem | Stucets should clert o e st metho, | Sudets s sageshud ceryshow e
g oo ot ooty e anowr
acaroca,
Example(s) Example(s) - These should be seen in books
2.1
Calculate £+ 7
Stadents should representeoch fracton i the | Students should understand it they moliply | Studerts shouldrepresent s muliplation by e
Cotinton o soperae iagam coting ane. | bl rachone by e feciraca o i eaconc eCrocarac s g catuiaion
Verocaty v e ot hosoptaly, oo e cacuo o oo and
e
% %
Students should use thei knovledge of Euivolent
Brncvone 1o st I hocyams oo ot e
o ogro e s e =
(22222 T %% 22220
This may be added at a later % -
date. =

‘Students should understand that students need to
determine

ESEpy - =

‘Students should then circle the groups of three

=

how
many

2 Whole 3 it

=2%

:2%
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PERCENTAGE OF AMOUNTS

Stage 2

Stage 4
Physical Pictorial Abstract
A ‘Students should be able to represent the problem | - Students should use a written method, setout | Students should use a witten, multiplier, method in
using a bar model using a proportion table. order to calculate the required percentage.
Example(s) Example(s) - These should be seen in books
Calculate 35% of 80
‘Students should use a bar model to representthe | Students should represent the nitial amountat | Students should understand that ‘of means multiply
inital 100% 100% n a proportion table. and determine the multiplier
) 100
oo , & 0.35 x 20 =28
80
0
Students should then calculate asuitable
Students should then split their bar model into a percentage(s) to use to calculate the final amount.
Suitable number of parts. this caseh
o,
= 1007
. IR IEIE IR IR IE IR AR
This may be added at a later 80 |3
date. ~7

0.4
©

Stucents shvid then determine the correct
poreange o i o seconi oo oot
o,
AR AR AR AR AR-AR- AR AR 2R

]
‘Students should complete their proportion table to
‘obtain the required final percentage.

‘Students should clearly state their final answer.
2

i
io7.| 57| 30/ | 357,
AP

N

™ =

35/ oF 80 =28
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'ONE QUANTITY AS A PERCENTAGE OF ANOTHER

Stage 2 Stage 4
Physical Pictorial Abstract
wa Stuentsshouldib abl o representhe problem | Students should use a writen method usng | ST should understand tatthey can wrte
aing a bar o oo eir alcuiation 2 a singl lne of working,whi
"9 ‘could be entered into a calculator if permitted.
Example(s)

Example(s) - These should be seen in books.

‘Students should represent the problem as a

Zuzanna scored g out of 30 on a maths test. Work out her score as a percentage.

This may be added at a later
date.

diagram.
They should divide the total amount into an
appropriate amount, usually a factor of 100.

ik
B
A e

100 parts. It may be appropriate to split their
‘diagram using two stages.

—

Followed by

‘Students should use their understanding obtained in
the Pictorial Stage and the idea that this relates.
back to equivalent fractions, to show their working
asbelow:

D e
—N >
3 .0 30/

n

A L0 - 30%
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PERCENTAGE INCREASE/DECREASE

Stage 2 Stage 4
Physical Pictorial Abstract
A ‘Students should be able to represent the problem | Students should use a proportion table to find the | Students shold be able to use a calculator, through
using a bar model required percentage. amultipler,to determine the final amount
Example(s) Example(s) - These should be seen in books
Increase £20 by 15%
‘Students should use a bar model to represent the ‘Students should use their understanding of | Students should understand that ‘of means multiply
inital 100% ‘proportionalty to et their working out in a and determine the multiplier
007, proportion table, as shown below.
£20 Qo s 115 x20 = £23
Students should then use the method sh Y
Foing ercenta ofan Amount 1 i ne oo | 10/ 87|18/ | s/
percentage to increase (or decrease) by. 237
. - o Vo V0 g s
Elefafefalelala]e] 5 £ 5 2
This may be added at a later ‘Students should then add on the £3 to the end of
date. their diagram, clearly labelling this as 15%
1007, i5/.
£20 £
@
_———
57,
Docroase 120 5y % Docrease 1205y 5%

Decrease £20 by 15%

10 2

NN

1007|107 5/ |18/ | 357

f‘“;}%,j‘ £ len
w

085 x20 = £17
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FORMING EXPRESSIONS

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should be able to represent a problem
using manipulative (cuisenaire rods or algebra tles).

Students should draw the manipulatives as a
diagram in their books, clearly collecting like terms.
and identifying the zero-pair.

‘Students should use a diagram and identify the
zero-pairs and cross them out.

Students should use algebra only to be able to
collect like terms to find the total.

Example(s)

Example(s) - These should be seen in books.

Andy is years' old. Bella is two years' older than Andy. Colin

is one year younger than Andy. Danni is twice as old as Bella.
Write an expression for the total age of all four people.

Represent sach person's age using cuisenaie rods, place
‘sach person above each other to show comparisons.

=
L an
I

Danni

Bella

Students should colect ke terms (see Collecting Like
Terms section)

Students should then use the idea of zero-pairs o simpify

Students should understand that ths represents

Represent each persor's age using cuisenaire rods. place
‘ach person abave each other 1 show comparans.

Students should collect like terms (see Collecting Like
“Terms section)

Students should then use the idea of zero-pairs o simply.
‘Studants should circle, Label and cross out the zero-pairs

Students should then be able to count the s and the 1 and
that this represents

Represent each persor's age using cuisenaire rods, place
‘cach person above each olher to show comparisans.

Students should then use the idea of zero-pairs o simply.
without the need to show the like terms together. Students
“hould circle, label and cross o the 2ero-pairs.

P . [

Students should then be able to count the remaining s and.
2.and that this represents

‘Students should represent each person's age as an
algebraic expression.

A X

B x2

[ x-1

D 2x4 BTN
Stucent ablty

Students should then represent this as one expression
clearly showing each expression either added or
Sublracted

X+ (x+2) + (x-1) + (2x+4)

Notice that each expression s in brackets o ensure that
Students do not make sign erors with negatives.
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SUBSTITUTION INTO ALGEBRAIC EXPRESSIONS

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

Students should be able to algebra tles to
represent the expression in the problem. then
replace the variable tiles with numerical ties.

Students should draw the manipulatives as a
diagram in their books, clearly replacing the variable
with 1or -1 tes.

Students now be able to use the initial diagram and
replace the variables with a value.

Students should now be able to apply their
understanding of algebraic notation to substitution.
At this stage, students will not need a diagram.

Example(s)

Example(s) - These should be seen in books.

If x = 3 find the value of the expression 4x — 3

Using Algebra Tiles o represent the expression

Students should then replace x tles with 31 tles.

Students should then use the idea of zero-pairs o simpify

Students can then count the tes o determine the answer

5

‘Students should craw the algebra tles representation in
their books

Students should clearly state (through a diagram) the value.
of each variable:

C = 1-[0]

Students should then redraw their diagrams replacing the x
bars with 31ties.

Where possible,students should be encouraged to make
the number of 1 tles the same si2e 2 the x e tis
replacing

Students should then use the idea of zero-pairs o simply.
‘Studants should circle, Label and cross out the 2ero-pais

1

1

1
e
Students can then count the tles to determine the answer.

5

‘Students should draw the algebra tes representation in
their books

4x-3=

Students should clearly state (through a diagram) the value
of each variable, using a number rather than 15 and -15

x =3
Students should then replace the s by crossing out he
“rinther diagrom and replacng it i the value f =
2
- 2
2
2

4x—-3=

Students should then calculate the value of the expression:

2+2+2+2-3

=4x2-3

5

Students shouid be able 1o re-virie the algebraic
‘expression with clear algebraic understanding

4x -3

=4xx-3

4x2-3

Higher attaning students should be discouraged from
using the multiplcation sign as above and instead should
be encouraged to use brackets.

4x -3

=42)-3
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Stage 3 Counting on in jumps of 1 using a number line with | 5 + 12 = 17
Start at the

bigger number
and count on

to find the answer.

Fessssseeee T

Start with the larger number on the bead string
and then count on to the smaller number 1 by 1

numbers on it.
For6+3=09:

10

This can also be done in bigger jumps or 1 big
jump to find the answer.

Place the larger number in
your head and count on the
smaller number to find your
answer.

H L Type here to search

For12 +5=17:
o
B A }
10 1112 13 14 15 16 17 18 11
Stage 4 Regroup 9 + 3 into 10 + 2 before adding Use picturesora (7 +5=7+3+2=12
‘The Magic 10 | together: = XS number line.
s = O
(?;\ <)’~:)\<L_ Regroup or If I have seven, how many of
Bamruming i | SS9 e

11:44
09/03/2021

L
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'COLLECTING LIKE TERMS

Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial Semi-Abstract Abstract
Students shouid now be able to apply their

Students should be able to algebra tles to
represent the expression in the problem. then
collect like tles and apply the idea of zero-pairs

Students should draw the manipulatives as a
diagram in their books, clearly collecting like terms.
and identifying the zero-pair.

Students now be able to use the initial diagram and
replace the variables with a value.

understanding of like terms without the need for
any diagram.

Example(s)

Example(s) - These should be seen in books.

Simplify 3x + 2+ x — 4+ 6y — 2y

Using Algebra Tiles o represent the expression

Students should then physically move the tles so that all.
dentical tles are together

Students should use the dea of zero-pairs to simplify the
expression

Students should then identiy the simplfication from the
representation

4x+ay-2

Students should draw the Algebra Tiles i their books.
clearly abeling sach b

Students should then collect ke terms cross outa term.
‘and addingit o the remaining e of the same lke term-
M= z

‘Students should then identity and cross through terms that

g
===

Students should then be able to denty the smplfication
From ths inal representation

4x+ay-2

Students should firstidentiy, crcle and join ke terms.
By this stage students should understand ihe term includes.
he sign in front of the algebra part

Students should be able to clearly justfy why the terms 4x,
~2and +4y do not smplfy.

Students shouid be able to collect lie terms without the.
need to circle the e terms.

3x +2+X -4 +y-2y
= 4x t4y-2
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SOLVING LINEAR EQUATIONS

Stage 1 Stage 2 Stage 4
Physical Pictorial Abstract
Students should be able o represent a problem Students should draw the manipulatives asa | - Students should be able to relate the diagrams of | Students shouid be able to use a formal balancing
using manipulative algebra tles. iagram in their books. the algebra tles o the equations. method to solve the equation.
Example(s) Example(s) - These should be seen in books

Solve the equation3x =1 =5

Students shouid use Algebra Tiles o represent the.
equation.

Students should lay ties on a mink-whitehoard <o that
Studentz can wrie down ther process.
‘Students should then use the dea of ero-pairs to eiminate:
‘ones on one side.

Students shouid note down on each sde of the equation
‘what process they have done to keep the equation

batanced

L I.
—_— l. "

L] M

1= EEE

Students should then remove any zero-pairs and arange.
the anes evenly against the number of X a5 shown below

—-— m
— m
+1 — m ot

Students shouid then determine how ko find the value of &
Single x. wrte this process below any previous operations.
‘and circe this

—
1 —

+3

‘Students should draw the algebra tles in ther books.

‘Students should draw the x tles first and then work in
olumns Lo add the ones, a= shown belov

=1 OO
pnin
o]

‘Students could use highlighters to make drawing the tles.
‘casier and quicker.

‘Students should then use zero-pars in ordr o eiminate
the 1 o -1 e from one side of the equation

Students should note down what they have added to bath
sides of the equation n order to do tis

‘Students should then cross out any zero-pairs.

C= W Lo
© =7 - Oo®
o]

1fstudents have lined the x and 12 columns.
<ystematicallythen they wil b able to easly identiy the
Value of 1xtle.

Students should clearly write down that they have
diided/multiplied below the last operation.

‘Some students may find it useful o circle the groups which
‘give the value of one x.

Ef@
Oe

‘Students should represent the equation n the same way as
i the pictoial stage. but with the additon of a formal.

balancing method also shown.
C—n gn ]
Eanjn|

(o]

‘Students should the form zero-pairs s in the pictorial.
stage. Students should aleo include what they have dane
i the balancing method.

s
o

3 -

@ O-d

jrgEnin|

- mjn)

Students shouid then use a simlar diagram tothe one used.
i the pictorial stage:

= [ED
o @ - @0
° E\ E ®

2
The students final solution should be clearly writien
ndereath any ciagram or working

®

S
> @

)

Atthis stage students should be comfortable with solving
‘equations without the need for a diagram and can solely
rely on a formal balancing method.

Students however, at east ntially, should show the
operation that they have used in each stage of working.
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LINEAR SEQUENCES

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

Students should be able to represent a problem
using manipulative, eg, Cuisenaire Rods.

Students should draw the manipulatives as a
diagram in their books.

Students should be able to identify the term-to-
term rule and comparing this to the relevant times.
table.

Students should be able to determine the nth term
rule by mentally comparing the sequence to the
relevant times table.

Example(s)

Example(s) - These should be seen in books.

Work out the nth term rule for the sequence 4.7.10.13. ..

It wil be benefical if students use the manipulatives
ontop of a whiteboard for this stage.

Students should identify that the sequence
increases by 3 each time.

ko 1R85
+3 +3 *3

Students should then know that the sequence is
linked to the 3 times table.

Students should then represent this using the.
manipulative. Since the sequence increases by 3,
the 3 block will be needed.

Term @
|

Notice the term is also included and the value of
‘each blockis written above.

e,
e s
2 [ A
3 D [ 5340 .
n 3%+
Students should then wite each term as a multiple.

of the term-to-term rule. as shown on the right
above.

Students should identify that the sequence

Increases by 3 each time.
LT 1013,
L*\_/‘Vu
3 73 73
Students should then know that the sequence s
linked to the 3 times table.
T
; st 4
B Sarir
) 0 e eo
a EV.

It may be useful for weaker students to shade in the
term-to-term blocks to make them easier to count
and distinguish.

neloz 3w
el Lo 0SB
3”5 % )t rz>

n™" Term Rule =3n+ |

Students should first write in the term numbers.
‘above the sequence.

Students should then determine the term-to-term
rule, shown in red above.

Students should then know that the sequence is
linked to the 3 times table and therefore the
sequence 3n i needed. This should be written
below, shown in blue above.

Students should then determine how they obtain
the sequence from the 3n row, this s shown in
green above. This can be done either as shown
‘above or by subtracting (this may be useful for
‘quadratics).

Students may be able to determine the nth term
rule immediately at this stage and state the answer
of e

Students however MUST be able to clearly justfy
why by explaining that i the sequence is ‘one more
than the three times table, therefore the nth term
ruleis 31
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LAWS OF INDICES

Multiplication Law

Stage 4
Abstract
N/A N/A

‘Students should understand the idea of an index and write out the meaning of each term.

‘Students should now be able to apply their

understanding of ke terms without the need to
write outany terms.
Example(s) Example(s) - These should be seen in books
Write 4a x 3a® as a single power of a.
tmay be wseful Lo use colour o ifferentite between the | - Only when confident with he previous ayout. students | Students should be aba to state the final answer o the
NOT [y e e o ot et i
e
Students at this stage shaud clearty urite out what sach
APPLICABLE [ 4axda
4o x 3a = 4x3xQa
= 4xa x3xaxa

2
. 4 x 3a
=1a
ettt s

‘associative and therefore the order of multplcation i

3
irrelevant. = l2 a
4a x 30”

= 4xa x 3xaxa

S 4x3 x OxOxd
Tuudents shoud then evaluate

4a « 307
4xa x 3xaxa
4x3 x axOxa
- onoxa

Then leading o a inal answer, without a multiplication
sign’

4o« 3a"

= 4xa x3xaxa
= 4x3 x OxGxa
- onoxat

= nd

"
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Division Law

Stage 1 Stage 2
Physical Pictorial
N/A N/A
Examplel(s)

‘Students should understand the idea of an

Stage 4
Abstract

index and write out the meaning of each term.

‘Students should now be able to apply their
understanding of like terms without the need to
wite out any terms.

Example(s) - These should be seen in books.

Write 12b5 + 2b3 as

a single power of b.

NOT
APPLICABLE

Students should be encouraged to writ the original
problem as a fraction, and then spit this fracton into two.
parts

126% = 2b°
12xb°

"

"
N
o

‘Students at this stage should then write the ull meaning of
‘each index

= 12, bxbabxbxb
2 brbxb
Students should then simplfy the fractions by cancelling/
= "g « babalixlix ks
1z Brpxl

‘Students should then statetheirfinal answer

=L xbz
[

- bb”

Students shouid begin the second partof thi stage in the
‘same way as previous.

126% = 2b°
12xb°

"

"
N
o

‘Students should then apply the aw of index expliity.
5-3

bx]b
bb'

Students should be abie to state the inal answer to the.
‘question without the need forany working.

2b*22b
<6b
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Power-on-Power Law

Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial Semi-Abstract Abstract
Students should now be able to apply their
N/A N/A Students should understand the idea of an index and write out the meaning of each term understanding of like terms without the need to

wite out any terms.

Example(s)

Example(s) - These should be seen in books

Write (2b%) as a single power of b.

NOT
APPLICABLE

=

x
X

I3

%

=

x
R
x
Iy
x
R

ux <4xz)
- 4% ()
= 4 x X
= byx®

3

3

2x3

Students should be abie to state the inal answer to the.
‘question without the need forany working.

(4 'zl)

= b4 x®

3
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EXPANDING SINGLE BRACKETS
Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial Semi-Abstract Abstract
Students should be able to ink expanding brackets
Students should be able to use algebratiles to tothe areas of rectangles. This should be Students should extend their knowledge inthe
represent an area model

Example(s)

represented in an adapted grid method that
illustrates different variables as different sizes.

still associating the working to area if required

Concrete stage to remove the idea of lengths whilst

Students should not need to use a grid. students at
this stage should understand that each term inside
the bracket must be multiplied by the term outside.

Students should understand that means “twolots of .
Students should then see that there are 4°s and 25,50

Students should then Understand that the expansion s
by looking inside the grid

Notice that the sign is always included evenif positive:
to emphasise the multiplication of a positive or negative

Example(s) - These should be seen in books
Expand 2(2x - 1)
[
< ™ 5 s e e ool
e /\
Area - Area - N 2x - ' 7N
2
x| = 2 — |

2| bx -2
=lLx-2

2
=tz 2

“oxyr2yi 2y

Expand 2y(x +y + 1
| I s X X N ]
X x ry o+ 5\
Area- | Area- | Area- 2 2 (I + + 1
I..I Y| oxy |2y |+2y 23 ij +2y +2y \\j y )

=2xy+2y+2y

= zcz 42j" +2y4
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FACTORISING SINGLE BRACKETS

Stage 1
Physical

Stage 2
Pictorial

Stage 4
Abstract

‘Students should be able to use algebra tiles to
represent an area model

‘Students should be able to link factorising to the.
areas of rectangles. This should be represented in
an adapted grid method that ilustrates different
variables as different sizes.

‘Students should extend their knowledge in the
Concrete stage to remove the idea of lengths whilst
still associating the working to area if required

Students should not need to use a grid, students at
this stage should be able to determine the HCF of
the terms and determine the final answer without

working.

Example(s)

Example(s) - These should be seen in books.

Factorise 4x2 - 6x

Students should arrange Algebra tiles in such a way
that they form a perfect rectangle.

‘Students should then understand from expanding
that the divisor goes outside of the bracket (the
height of the diagram) and the quotient goes inside
of the bracket (the width of the diagram.

‘Students should use additional tes to identify this.
It may be useful for students to draw a ine along.
the left side and top to help distinguish the tiles.

Students should then be able to state:
42— 6x = 222 - 3)

‘Students should draw the tiles in their books, using
the same ideas as the Physical Step.

Atthis stage ther sizes should be the same as the
Pphysical tles.

Students should represent the expression in a grid.
but without the need for it to be a scaled diagram.

x| 2x =3
L[ " - 6%

= 7x(2x-3)

Students should be able to state their factorised
‘answer without the need to use a diagram.

L™ —bx
= 9x (22-3)
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SOLVING INEQUALITIES

Stage 4

Physical Pictorial Abstract
Students should be able to apply the same operation
WA WA Students should splt the inequality into two parts, toall three parts of the inequality, therefore
Solving each separately. removing the need to split the inequality into two
parts.
Example(s) Example(s) - These should be seen in books.

Sol

lve the inequality —3 < 2x +5 < 7. R

epresent your solution on a number line.

NOT
APPLICABLE

NOT
APPLICABLE

‘Students should use their solving equations skills to
be able to perform similar operations.

NOTE: The inequality symbols should be left in
throughout and not replaced with an - sign.

3 <Tmase TN

-3 22 +5<7 .
,SE SR <2
e I 2 -

‘Students should then combine their answers to
form the final solution set

pex<]
Sunts i o et e et o
perosalisterti el

Atthe Abstract Stage, students should not need to

separate the two parts of the inequality, instead they.

should apply the inverse operations to all three parts.
of the inequality equation.

-3242x+5 <7
-5 ( 1-5 )-s

e 2, <2
=2 4 % o< 22

‘Students should then represent their answer on a
number line as specified in the question.
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CALCULATING THE GRADIENT OF A STRAIGHT LINE

Stage 2 Stage 4
Physical Pictorial Abstract
WA Students should be able to calculate the gradient | Students should be able to calculate the gradient | Students should be able to calculate the gradient
from a graph. from two points and crawing a sketch from two points and chawing a sketch
Example(s)

Determine the gradient of the

Example(s) - These should be seen in books.

straight line below

At this stage students work out i the gradient is

Calculate the gradient of the line that passes through (-2.-1) and (1.5)

NOT
APPLICABLE

the gradient and add i the - sign afterwards i
needed.

Gradunt &

FosTivé |

Gradwnt =y« 1

positive or negative, work out the absolute value of

At this stage the problem has been prepresented as
a diagram, similar to that of the Pictorial Stage.

‘This has been represented on an axis, however, this
is not necessary. A simple sketch would suffice.

5
Gradient
(m) = 6
t3 |
=2 (‘7
!
E‘ ft

Atths stage students should use the 220522 _

2% ormula.

2.-1),01.5)

X Y %2 Y2
m= Y2-Y
X, =Xy

= 5--|
1 -"2
= i
<
2
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CONVERTING UNITS

Stage 1
Physical

Stage 2
Pictorial

Students could use Cuisenaire Rods (base 10) to
represent the original length.

‘Students should use a bar model to represent a
similar idea to that of the Physical Stage.

‘Students should use a proportion table to scale up
‘or down each quantity.

Stage 4
Abstract

‘Students should be able to state the final
conversion without any working.

Example(s)

Example(s) - These should be seen in books.

Convert 24m into cm.

It will be beneficial if students use the manipulatives.
‘on top of a whiteboard for this stage.

‘Students should represent the 24m using two 10"
rodsand one 4’ rod.

In m 0kem
(oo —
™ e oo ten

Notice the scale factor has been indicated on the.
left hand side.

‘Students should then sum above and below.

m In * in 0km =2ém
ool
o 0w+ Woem ¥ 4dem = 2am

‘Students should then state their final answer.

2. Um =240cm

Students should represent the problem as a bar
model clearly equating each part of the bar model
in both units, as shown below.

2tm

—_—

Tm in Oam

100cm | 40cen|

= —
2%0cm

Notice, the diagram is roughly to scale (0.4m s
smaller than the 1m). this emphasises that, when
‘converted, the 0.4m cannot be more than 100cm.

Students should then state their final answer.

2.4m = 240cm

‘Students should set the work outin a proportion
table.

ALL students should be able to perform the
conversion in two different ways, shown in green
and purple below.

‘Students should then state their final answer.

2.4m = 240cm

‘Students will be able to state the conversion
immediately.

2. Um =240cm
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WRITING RATIOS AS A FRACTIONS

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should be able to represent a problem
using counters.

‘Students should be able to represent the
information using a bar model.

Students should be able to use a single bar model
to aid their understanding

Students should be able to write the fraction
‘without the need for a diagram.

Example(s)

The ratio of yellow to red counters is 2:

Example(s) - These should be seen in books.

What fraction of the counters is yellow?

Students should be able to represent the problem
asbelow.

Notice that this clearly shows the different counters
separatly.
Students should then physically move the counters.

together, this is important so that students.
understand that n total there are 7 parts.

Students should then apply their understanding of
what a fraction is to identify that 5 out of the 7
counters are red. Students should clearly write this.

2 out of 7 are yellow

2 It
= are yellow
7 y

Students should represent this as a bar model. with
‘colour side-by-side.

Y|Y|:|R|R|R|R|R

‘Students should understand the idea of a ratio by
this stage.

Students should therefore be able to draw the
diagram below:

Students should then combine each side into
single bar to represent the total number of parts.

Y|Y|R|R|R|R|R

Students should then add the fraction of each
‘colour underneath their representation

Y|Y|R|R|R|R|R

NN

2
~ are yellow
7 Y

Y|Y|R|R|R|R|R

Students should then be able to state the
appropriate fraction from this diagram alone.

2
= are yellow
7 Y

Students should be able to represent the problem
using a table. Consistency is important here as this
layout will be used regularly during sharing in a
ratio.

Yellow

2

Red

5

Toutpars
2+5-7

z 1L
= are yellow
7 y
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SIMPLIFYING RATIO

Stage 1
Physical

Stage 2
Pictorial

Stage 3
‘Semi-Abstract

Stage 4
Abstract

Students should be able to represent a problem
using manipulatives (counters or multi-link cubes).

Students should be able to represent the information
using a ‘comparative’ bar model and a ‘cumulative’ bar
‘model

‘Students should use a ‘comparative’ bar model and
use abstract knowledge that each part is of equal
value, thus using division.

Students should be able to share the ratio without
needing a diagram. Students can then use
‘equality of ratios and proportions.

Example(s)

Example(s) - These should be seen in books

Simplify the

ratio 4:10.

Students should be able to represent the ratio using
counters.

Students should then attempt to re-arrange the
counters into the same number of rows, two in this

a 444

‘Students should apply their understanding of what
aratio i to remove all rows of counters except the
first.

Students should then be able to state that 410 can
be simplfied to 25
Discussion Point

Students should be able to confidently explain why
the counters cannot be arranged as below

gs

Students should represent this as a‘comparative’ bar
model. with colour on top of each other

YI{Y|Y|Y

R|R|R|[R|R|R|R|[R|R|R

Students should then recognise that the diagram
would be equal if two yellow parts were moved as
shown:

Y

R|(R|R|R|R R|(R|R|R|R

‘Students should apply their understanding of what a
ratiois to remove all but one group and the ratio

o o

vy iy

R|R|/R|R|R
R:Y
_2‘5

Students should represent the ratio in a single line.

YYYY:RRRRRRRRRR

Students should then be able to identify that each
<ide of the ratio could be grouped into 2s.
Higher attaining students could identify that this is
the highest common factor of the two parts.

Students should circle these groups.

Students should then understand the ratio of the
original number of each colour is the same ratio as
the number of groups.

R:Y
-2:5

Students should represent the ratioin a table.

Students should clearly show that the division
‘operations need to be applied to both sides of the

1tk o ke thor equivalert.
R:Y
4 @10
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SHARING IN A RATIO - SHARING TOTAL

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

Students should be able to represent a problem
using manipulatives (counters or multi-ink cubes).

‘Students should be able to represent the

information using a ‘comparative’ bar model and a

‘cumulative’ bar model

Students should use a‘comparative’ bar model and
use abstract knowledge that each part is of equal
Value, thus using division.

Students should be able to share the ratio without
needing a diagram. Students can then use equality
of ratios and proportions.

Example(s)

Example(s) - These should be seen in books.

There are 60 counters in a box. They are either yellow or red. The ratio of yellow counters to red counters is 2:3. How many of each colour are in

the box?

Students should be able to represent the problem
asbelow.

Students should understand that the total value of
allfive parts is 60 and all parts represent the same
‘amount i the manipulative below represents 60.

Students should then identify the value of one cube:

Students should then understand since there are 2
vellow and 3 red blocks this represents:
Yellow: 12 +12 - 24
Redi12+12+12-36

INotice that this s represented as repeated addition
and not multiplication]

Sothere are 24 yellow and 36 red.

‘Students should be able to represent the
information in the question pictorially as a
“comparative’ bar model as below:

INotice this is represented as yellow above red. this.
makes it easier to compare the quantities and also

for more difficult problems - see later]

Students should understand that the total value of

all five parts is 60 and represent this as
‘cumulative’bar model

Students should then be able to identify the valu
of each part.

Sothere are 24 yellow and 36 red.

5

‘Students wil then see the number of each colour.

Students should be able to represent the
information in the question pictorialy. including the
total number, as below:

v

60
R

Students should then know to find the value of each
part is the total divided by the number of parts.

‘Students should then annotate the value of each
part on their diagram:

v| = 2
60
R| = 2 2
Totalling each colour
v| = 2 24
60
R| = 2 2 |36

Sothere are 24 yellow and 36 red.

Students should be able to identify the total number

of parts, then identify the scale factor to multply to

make the total parts to the total number of counters
in this case.

Note: Parts in black are step one, parts in blue are.

probrisy
Velow  Red | 1o
2 :3 |5

w xe xe
24 . 36|60

Students should then clearly state the answer sither
a5 a ratio or writing the number of each colour in
this case. Which of these will depend on the exact
‘wording of each question.

YR - 24:60
OR

Yellow - 24 counters
Red - 36 counters.
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SHARING IN A RATIO - DIFFERENCES

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

Students should be able to represent a problem
using manipulatives (counters or multi-ink cubes).

Students should be able to represent the
information using a ‘comparative’ bar model and a
‘cumulative’ bar model.

‘Students should use a ‘comparative’ bar model and
use abstract knowledge that each part is of equal
value, thus using division

Students should be able to share the ratio without
needing a diagram. Students can then use equality
of ratios and proportions.

Example(s)

Example(s) - These should be seen in books

They are either yellow or red counters in a box. The ratio of yellow coul

How many yellow counters and red counters were in the box?

nters to red counters is 2:3. There are 60 more red counters than yellow.

Students should be able to represent the problem
asbelow.

‘Students should understand that the four blocks
circled have equal parts and the extra red block
represents the 60 extra red counters.

So each block represents 60

Students should then understand since there are 2
yellow and 3 red blocks this represents:
Yellow: 60+ 60- 120
Red: 60+ 60+ 60 - 180

Students should be able to represent the
information in the question pictorially s below:

INotice this is represented as yellow above red. this
‘makes it easier to compare the quantities and also
for more difficult problems - see later]

Students should understand that the total value of
allfive parts is 60 and represent this as a bar model.

Students should then be able to identify the value
of each

Sothere are 120 yellow and 180 red.

Students should be able to represent the
information in the question pictorially,including the
difference, as below:

2 P

R

Students should then understand each part must
represent the same value.
Students should annotate their diagram.

v 60 60 | 6o

R 60 60 | 6o

Students should then be able to total each part.

60 120
60 | 180

Sothere are 120 yellow and 180 red.

v 60

R 60

Sothere are 120 yellow and 180 red.

Students should be able to identiy the difference in
‘the number of parts, then divide to determine the
‘amount represented by 1 part.

Note: Parts in black are step one, parts in blue are

step two.
Parts
Yellow Red Difference
2 . 3 1
60 60 60
120 180| 60

Students should then clearly state the answer either
a5 a ratio or writing the number of each colour in this.
case. Which of these will depend on the exact
‘wording of each question.

YR -120:180
OR

Yellow - 120 counters.
Red - 180 counters
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SHARING IN A RATIO - GIVEN ONE AMOUNT

Example(s)

“cumulative’ bar model.

Stage 1 Stage 2 Stage 3 Stage 4
Physical Pictorial Semi-Abstract Abstract
tudents houid b sble o represent a e  Siertschoudbe bl o epresen v | tudents should use o compurae bt modetand
using manipulatives (counters or mult-link cubes). ing par

use abstract knowledge that each part s of equal
Value, thus using division.

Students should be able to share the ratio without
needing a diagram. Students can then use equality
of ratios and proportions.

asbelow.

Students should be able to represent the problem

How many counters

Students should be able to represent the
information in the

Example(s) - These should be seen in books

They are either yellow or red counters in a box. The ratio of yellow counters to red counters is 23. There are 60 yellow counters.

are in the box in total?

‘Students should understand that the yellow blocks:
represent 60.

So each block represents 30.

‘Students should then understand that the 3 red
blocks this represents:

Red:30+30+30-00

Sothere are 60+ 90 - 150 intotal.

stion pictorially as below:

INotice this s represented as yellow above red. this
‘makes it easier to compare the quantiies and also
for more difficult problems - see later]

Students should understand that the total value of
allfive parts is 60 and

epresent this as a bar model

Students should then be able to identify the value
of each part.

60

60+90 = 150 counters in total

Students should be able to represent the

information in the question pictorialy. including the
total yellow counters. as below:

60—

Students should then be able to total each part and.
the overal total.

60—

30 30 60

30 EY

60+90 = 150 counters in total

parts represented by the given quantity, then divide

Note: Parts in black are step one, parts in blue are

iy
R Yellow Red Total
Parts
Students should then understand each part must 2 3 5
opresent the s va
Stxtont should amats thei dagram 60 P 90| 150 F
60— -
v
* * Students should then clearty state the answer either
R o [ ® |

a5 a ratio or writing the number of each colour i this.
case. Which of these wil depend on the exact

Students should be able to identify the number of

to determine the amount represented by 1 part.

‘wording of each question.
YR - 60:90

Total - 60 + 90 - 150
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‘COMPOUND MEASURES

Stage 4
Abstract

Stage 2

Physical Pictorial
‘Students should confidently state and use the
WA Studensshould use s b mocel torepresetth. | Shdertsshod usearoportiontable 105310 P | o s oot it e oo for
problem. or down each quantiy. an alternative representation.
Example(s) Example(s) - These should be seen in books
A car travels at a speed of 45 mph for 20 minutes. How far does it travel in this time?
‘Students should represent this as a bar model. | At this stage students should use a proportion table | Students should use and substitute into the formula.
to determine the unknown quantity.
Notice that the distance travelled in 1 hour is Avoid using the formula triangles, however. this
represented using equal length bare +3 <houid be tne only stage at which then couid be.
used f students are unable to understand the basic
e N concepis e Sesihcant s hos boen spent
o - N y Students should clearly state the formula they are.
Distance | 45 miles | 15 miles using (in its original form) followed by any re-
arrangement as a separate stage of working.
‘Students should state the value of quantiies in the

Students should then understand that 20 minutes i
‘one third of an hour and therefore this needs to be
Time 1hour

splitinto three equal parts.
NOT Students should then use proportion to calculate 1
the distance travelled in this time. v S-45mph t 3 hour

APPLICABLE
*3 Speed- Distance

T
3 hour uestion. with partclar smphas on tits

ssmics | ismies | ismies
ome Time
3 hour
2omins | zomins | zomins tance - Speed x Time
Distance - 45 x % - 15 miles

3

‘Students should then be able to identify that in 20
‘minutes the car travelled 15 miles.
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DIRECT PROPORTION

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should be able to represent this problem
using counters or muli-link cubes.

Students should be able to represent the information

using a bar model in their books.

Students should use a direct proportion table to be
able to represent and solve the problem

‘Students should be able to use direct proportion
using the same format as simplifying a ratio.

Example(s)

7 pens cost 42p. Wh:

Example(s) - These should be seen in books

at is the cost of 1 pen?

Students should represent the problem by using 7
‘counters or cubes to represent the 7 pens.

N |
L1p

Students should then be able to work out the value
of 1 pen.

Higher attaining students will be able to spot that.

Students should draw the diagram below in their
books.

Atthis stage students should use a proportion table
to determine the unknown quantity.

o [ e [ [ [

=7

azp

N

Students should then clearly show that they have
divided the 42p into 7 parts by adding this to their
diagram and showing the division calculation.

Pens 7 pens 1pen

Cost

sPen | spen | 1Pen | 1pen | 1pen

42p 6p

for other problems, that it isn' always necessary to
find the value of 1 part first. Eg.8 pens cost 80p.
work out the cost of 2 pens. Students wil be able
to divide by 41n one step rather than dividing by &
then multiplying by 2.

Students should then clearly answer the question.

1pen = 6p

A
7

Students could then circle the part of their diagram
that gives the value of 1 pen.

Tpen) 17en | 17en | 1pen | 1Pen | 1Pen | 1Pen

Students should then clearly answer the question.

1pen = 6p

az

o) e | e | & | 6 | 6 | 6
L

a2p _
7 =6p
Stucents should thenclary answer the quesion

1pen = 6p

‘Students should represent the problem in a table.

Students should clearly show that the division
‘operations need to be applied to both sides to.

Topresant the drect proparionally,
Pens Cost
7pens 42p

*7 1pen

Students should then clearly answer the question.

1pen = 6p
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BEST BUY PROBLEMS

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should be able to represent this problem
using counters or multi-link cubes.

Students should be able to represent the information
using a bar model in their books,

‘Students should use a direct proportion table to be
able to represent and solve the problem

‘Students should be able to use direct proportion
using the same format as simplfying a ratio.

Examplel(s)

Bella wants to buy some pens from one of the shoy

Example(s) - These should be seen in books

Shop A sells 6 pens for 42p. Shop B sells g pens for 72p.

ps. Which shop should Bella buy the pens from?

Students should represent the problem by using 7
‘counters or cubes to represent the 7 pens.

Students should then be able to work out the value of 3

Students could use a untary approach here, however,
students should be encouraged 1o be officent with their
method and therefore since 95 a mutple o 3 this would
be more effective.

Students shouid then add n the addtional counters o their
‘agram in order to work out the cost of an equivalent.
number of pens as Shop B but from Shop A

w w _u
St
OOOCO0 000

[t
I

Students should then work out the cost from Shop A

Students should then clearly answer the question.

Bella should buy from Shop A

Students should draw similar diagrams to the Physical
Stage below in their books, this time using a bar

¥
¥
¥
-
-
7
¥
7
¥

‘Students should then clearly answer the question.

Bella should buy from Shop A

At this stage students should use a proportion table
to determine the cost of per

Shop A
Pens
Cost 42p 21p 63p
2 x3
Bella should buy from Shop A

‘Students should represent the problem in a table.

Students should clearly show that the division
‘operations need to be applied to both sides to.

eavasenthe drect properionaliy.
Shop A
Pens Cost
6

oons 42p
2 3pens 21p 2
3 g x3

pens 63p

‘Students should then clearly answer the question.

Bella should buy from Shop A
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EXCHANGE RATES

Stage 1
Physical

Stage 2
Pictorial

Stage 3
Semi-Abstract

Stage 4
Abstract

‘Students should be able to represent this problem
using counters or muli-link cubes.

‘Students should be able to represent the information
using a bar model in their books.

Students should use a direct proportion table to be.
able to represent and solve the problem

‘Students should be able to use direct proportion
using the same format as simplfying a ratio.

Example(s)

Example(s) - These should be seen in books

The exchange rate from Pounds (£) into US Dollars ($) is £3 - $375.
Calculate how many Dollars ($) are equivalent to £7.

Students should be able to represent the initial
problem and information with a manipulative.

$3.15

Students should then be able to scale up the given
‘quantity. by either using a unitary method or by
understanding that £71is 2 x £3 + £1.as shown:

mmo 572 =Bl
i T ne

o ary et sl Sontrts o cloay
e o v o o oats o

£l

=
$ 125 < = $/as

Students should then be able to add up the
corresponding amounts and give a final answer.

375

8 s
s

Students should draw similar diagrams to the Physical
‘Stage below in their books, this time using a bar

model
5
5375
Students should clearly show how they are scaling up
the value,
£ B 5
5375 375 s125
£1-278 g5

Students should then show the total value and clearly
state their final answer.

3 ) a
s375 375 sizs
s825
£7-%825

At this stage students should use a proportion table
to determine the cost of pens in Shop A.

: X7
A YA
£ £3 £1 £7
S $375 | $125 | $825
Y Y
Students should then clearly tate their final

£7-$8.25

‘Students should represent the problem in a table.

Students should clearly show that the division
‘operations need to be applied to both sides to.

represent the direct proportionaliy
£ S
£3 $375
IS =1 $125 3
X7 gy $825 7
Students shvi thenceary st ot
£7-%825
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‘The Magic 10 | together: number line.
— Regroup or If I have seven, how many of

Regrouping to partition the my 5 do I need to add to make

make 10 so smaller number | 10. How many more do I still

that the s aaanaa . R need to add on?

calculation is

easier.

Children move on to using an ‘empty number line’.
Eg.7 + 5becomes7 +3 +2

NN

number to make 10.

6+5=11 D I e RO LR TR R DR R
Start with the bigger to make 10 before adding.
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Stage 1
Physical

ANGLES - STRAIGHT LINES AND POINTS

Corresponding angles are
equal.

Alternate angles are equal.

Angles on astraight lineadd  Angles around a point add
up to 180° up to 360"

Students could discover the rules for angle
problems by measuring angles when diagrams are.
drawn to scale.

Since thisis a pictorial topic these stages are combined.
‘Students should form and solve an equation given angle facts.

Example(s)

Example(s) - These should be seen in books

Students could discover the rules for angle
problems by measuring angles when diagrams are.
drawn to scale.

‘Students should form and solve an algebraic equation in order to distermine the missing angle.
Work out the size of angle x.

&+ 90 430 = 1807

e+ 1200 = 1807
i )-120°

- 130 = 130
130 xﬁ 50 co-itertor Angles
- o add up ' 1§D
g y=50 Vertically Opposite

ongls afe equal

‘Students could be encouraged to split their page in half with one column as the working and the second for the reasons.

Co-interior anglesadd upto  Vertically opposite angles
180" are equal
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INTERIOR AND EXTERIOR ANGLES

Stage 2
Pictorial

Students could discover the rules for angle
problems by measuring angles when diagrams are.
drawn to scale.

Students should determine the interior and exterior
angles of a polygon by splitting the shape into
triangles.

Students should understand the link between
interior and exterior angles.

Students should understand and apply the formula
(n—2) x 180°

Example(s)

Example(s) - These should be seen in books.

Determine the sum of the interior angles of a regular pentagon.

Students could discover the rules for angle
problems by measuring angles when diagrams are.
drawn to scale.

‘Students should pick a particular point and separate
the polygon into triangles.

,"@f\f{/«fjﬂh =

Students should understand that interior and
exterior angles sum t0.180" and that the sum of the.
‘exterior angles of any polygon sum to 360"

367 - 72°
5
N\
72"
., Xt =130°
- N e
S x =103 /)77

Sum of Interior Angies =

103° x5 = 5up°

Pentaﬂm - 5 Sides

Sum S < (n-2) x 130
fngles
= (5-2) x 130"

= 3 xI180°
= 540°
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AREA OF POLYGONS AND CIRCLES

ctang

Stage 1

Physical Pictorial Abstract
‘Students could use physical versions of arectangle ‘Students should be able calculate the area of a shape, including compound shapes.
or parallelogram to determine the formulae for the ‘Students should clearly state any formula and any values given in the questions.
area of each shape. For answers involving . students should always state the exact answer prior to using any rounding.
Example(s) Example(s) - These should be seen in books
Rectangle Calculate the area of this trapezium. Shiudants should clearly staba tha formula to ba used.

A-bxhORA-bh atb

A-Z2xh
am Studeni should sta the recuired inforation rom the dagrarm.
—— a-5m b-7m h-4m
ArbXhORA-bh m Students should then substute into the formula
Studonts should move partof the paralsiogram AlET,
to the opposite side to form a rectangle. =54

5m

‘/—\ A-6x4

E o ‘Students should ensure that the units are included in the final answer.
A= 24m?

bxh bh

2N op a2 ‘Students should clearly state the formula to be used
Students should spit a parallelogram i halfto | Caiculate the area oftis cicle A-nr?
form a triangle. ‘Students should state the required information from the diagram.
d=-=8cmsor-=4cm
‘Students should then substitute into the formula
S Tapaium . A-nx4?
ab ‘Students must include the answer in terms of n answer
B -
Students should rotate two trapezia o identify A-16r
the area s half & W’“Es‘gm'" with side length ‘Students should ensure that the units are included in the final answer.
. b A = 50.27cm?
Y/
5 T

‘When working with compound shapes, students should clearly Label each part of the shape.
‘Students should then calculate each area separately as shown above.

@
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SURFACE AREA

Stage 1 Stage 2
Physical Pictorial
‘Students should use the 3D Geometric Shapes to
e e Yoot ® Students should use anet to find the surface area. |  Students should st each of the faces then total Students should identify repeated faces.
Example(s) Examplel(s) - These should be seen in books

A cuboid has a length of 3cm. a width of 4cm and a hei

ight of 5cm. Work out the surface area of the shape.

‘Students should use the 30 Geometric Shapes to
‘understand the different faces.

The Maths Pad interactive tool could be used to
help understanding.

Students wil then be able to count the squares to
find the Surface Area.

‘Students should draw a net of the cuboid using the
squares In their books.

Surface Area - g4cm?

‘Students should list all of the sides and calculate
the areas of each.

‘Students should then total these.

Front 5%x4 =20
Back 5%x4 =20
Top 4x3 -12
Bottom 4x3 -12
Left 3x5 =15
Right 3x5 =15

Surface Area - g4cm®

‘Students should identify the faces that have equal

‘Students should then total these.

Front 5x4 -20
Top 4x3 =12
Left 3x5 =15

Total -47

Surface Area - 2 x 47 = 94cm?
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VOLUME

Stage 1 Stage 2
Physical Pictorial
‘Students should use the 3D Geometric Shapesto | Students should draw the cross section. ind the area | Students should find the area of the cross section
understand the different faces. ‘and multiply by the length ‘and multiply by the length. Students should state and use a formula.
Examplel(s) Examplel(s) - These should be seen in books

A cuboid has a length of 4cm, a width of 2cm and a height of 6cm. Work out the volume of the shape.

‘Students should use the 30 Geometric Shapes to
understand the different faces and the idea of a
cross-section.

The Maths Pad interactive tool could be used to
help understanding.

‘Students should understand that the volume is the.
area of the cross-section multiplied by the number
of layers.

Cross Section

A-=bh
A=2x6
A-=12cm?

Volume =
Area of Cross-Section X Length

V=12x4=48cm?

Volume =
Area of Cross-Section X Length

Areaof CS=2x6-12cm?

V-12x4-48cm?

V= lwh

V=4x2x6 =48cm?
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TRANSFORMATIONS

Translations

Stage 1 Stage 2
Physical Pictorial

‘Students should understand that a vector has a
fixed origin and therefore the points can be
determined through vector arithmetic.

Students should use a physical.cut out, shapeto | Students should draw on their grid how the shape will [ Students should draw the vector that i to be
move the object to the image’s location move. Students should do this from each point. applied to each point

Example(s) Example(s) - These should be seen in books.

Translate shape A (shown on the right) along the vector (%)

N

Sleft

Translate shape A along the vector () Translate shape A along the vector () | 5
* )
T} |
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Reflections

Stage 1 Stage 2 Stage 4
Physical Pictorial Abstract
Due tothe pictorial nature of reflections, the process outlined below satifies the Physical Pictorial and Semi-Abstract stages.
Example(s) Examplel(s) - These should be seen in books

>

Rotate shape A 90° anti-clockwise about the point (0. 1)

Students should clearly mark the centre of rotation and draw an upward arrow from it
Students shouid trace over the shape, a5 shown below.

The full Abstract Stage of
rotations requires knowledge of
Matrices which is not covered at
GCSE.
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Reflections

Stage 1
Physical

Stage 2
Pictorial

Stage 3
‘Semi-Abstract

Stage 4
Abstract

‘Students should use a physical mirror to reflect the

Students should use tracing paper to reflect the ‘Students should draw the vector thatis to be.

Students should understand that a vector has a
fixed origin and therefore the points can be

shape. shape. applied to each point determined through vector arithmetic
Example(s) Example(s) - These should be seen in books
Reflect the shape A in the line - 1.

, ‘Studonts souid use racing paper o ace the shape | Stadents showld be abl to perfor the reflecion
5 and the mirror line. by determining how to get from each vertex of the
. ape and hin paricnuing e spproprsta same

e 1o o o the it o e e,
} N
2 AT /N y
A A s
N NN N
n 73 45 L

Students should then accurately draw the image
with a ruler.

‘Students should flip the tracing paper over and line.
up the mirror lne.

rausy

‘Students should then accurately draw the image with
aruler.

The full Abstract Stage of

Reflections requires knowledge

of Matrices which is not covered
at GCSE.
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Enlargements

Stage 1
Physical

Stage 2
Pictorial

Stage 3
‘Semi-Abstract

Stage 4
Abstract

Students should be able to determine the
dimensions of a shape after an enlargement

Students should use a ray diagram to draw the
enlargement

‘Students should determine the vector from the
centre of rotation to each vertex then perform that
vector the required number of times.

Students should be able to multiply the vector by
the SF of the enlargement.

Example(s)

Example(s) - These should be seen in books

Enlarge the shape on the right by a scale factor of 2, centred at (1, 0).

Students should be able to determine and draw the
size of the enlarged shape.

‘Students should draw straight lines through each
Vertex of the shape and the centre of enlargement.

Students should understand what dimensions the
enlarged shape will have.

k /

Students should determine the translation from the
centre of enlargement to each vertex of the shape.
‘and repeat this the same number of times as the
scale factor.

Students should label the centre of enlargement C
and the vertices of the shape using different
letters,

B

Students should then use scalar vector
multplication to determine the vector from the
centre to that point on the image.
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MEAN, MODE, MEDIAN AND RANGE

Stage 1
Physical

Stage 2
Pictorial

‘Students should be able to represent a problem
using manipulatives (counters or multi-link cubes). It
‘may be useful for students to use different colours.

‘Students should draw the manipulatives as a
‘diagram in their books.

Stage 4
Abstract

‘Students should be comfortable with the formal
definitions of mode, mean, median and range at this
point.

‘Students should be able to find the mean, mode.
‘median and range without needing a diagram.
Higher attaining students should link to algebra

for the different values. during working
Example(s) Example(s) - These should be seen in books
Find the mode. range. median and mean of 2.5, 3.7. 3.
‘Students should represent the numbers as bars using the Mode Mode
‘squares in their books Tis should be smaliest o lrgest |~ Students at this point should know the mode is the most.
Sucents = Valus ind should be able o determine hi by s semi-ababact stage.
aidine o 2| inspecton from the lst of numbers
J— Range
88 |mme= 4 e
amine ‘Students at this point should know the range s s semi-absiract stage
eegimng 15 Largest - Smallest
t Students should cleary show this calculation ie. Mean
15173 121250 Students should be confident with the defiion and
7-2-5 calculating the mean as below:
Mode Mean 23030607

F different colours have been used this s the colour used
for the most columns. Ifcolours aren' used then students
Should use which height s the most common.

Range
Students should count the difference between the biggest
Value and the smallest value.

Mean
Students should am to level out the
manipulaiives into a rectangle. remaving
one from the largest to the smallest.

‘The mean s the height of each bar at the
end of the process.

tis important to highlight that the mean can
be a decimalat this paint.

444+
444+
4943

Median
Students should remove the smallest and biggest column
andrepeat. The median s the colum that & remaining.
Where there are two columns remaining students should
find the mean of the two columns as above.

d

23357
"Mode, Range and Mean
s Physical Stage.
Median
‘Students should cross off the numbers below the bars

smallestthen largest Students should cicle the median
value.

2|

]

W

S5

ARG

X
N

At this point students should have dentfed the.
relatonship that the otal number of blocks/ counters forms.
the area of the rectangle and the mean i the heightof the.
rectangle.

“This should ead to the understanding that the mean i the
total rumiser divided by the amount of numbers.

feight:

o

‘Students at this paint should know the mecan n the
‘middle number.
‘Students should be abie Lo find the median without the aid
of a diagram.
‘Students should cross off the numbers, smallet then
largest. Students should circle the median value.

g

Higher attaning students should be inroduced to the
formula writen using sigma and notaton. Le

Median
‘Students at this pint should know the medan n the
‘middie number.

‘Students should be abie Lo sate which number s the
‘middle number using the formula

Mockan Mo - 222
-
nt1 51
ER

S0 the medianis the 3 number in the lst when the values
areputinorder
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Word problems: 5 -
In year 3, there are 21 children and in 21 | EHE m
year 4, there are 34 children. [ I
How many children in total? +34
“ ° 21+34=55.Prove it
21 34 Calculate the sum of twenty-one
and thirty-four.
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Hannah has12 sweets and her sister has 5.

Find the Compare objects and amounts
EELEED) 7 s T— Count on using a number line to find the How many more does Hannah have than her
i even is 3 more than four iy
Difference : gifference. sister.?
“Tam 2 years older thanmy
sister’
Spencis s
NN :
1 e ————{
|'|'}" 0123456789 0nLR
semen ;

Lay objects to represent bar model.
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