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[bookmark: Overview][bookmark: _Toc62635567]Introduction
[bookmark: _Hlk25758766][bookmark: _Hlk30583957]This document is a scheme of work created by Cambridge Assessment International Education for Cambridge Primary Mathematics Stage 5.

It contains:
suggested units showing how the learning objectives in the curriculum framework can be grouped and ordered
at least one suggested teaching activity for each learning objective
a list of subject-specific language that will be useful for your learners
common misconceptions
sample lesson plans
links to relevant NRICH activities to enrich learners’ mathematical experiences, https://nrich.maths.org/ 
 
You do not need to use the ideas in this scheme of work to teach Cambridge Primary Mathematics Stage 5. Instead use them as a starting point for your planning and adapt them to suit the requirements of your school and the needs of your learners. The schemes of work are designed to indicate the types of activities you might use, and the intended depth and breadth of each learning objective. These activities are not designed to fill all the teaching time for this stage. You should use other activities with a similar level of difficulty, for example, those from endorsed resources.

The accompanying teacher guide for Cambridge Primary Mathematics suggests effective teaching and learning approaches. You can use this scheme of work as a starting point for your planning, adapting it to suit the requirements of your school and needs of your learners.

Long-term plan
This long-term plan shows the units in this scheme of work and a suggestion of how long to spend teaching each one. The suggested teaching time is based on learners having about 4 to 5 hours of Mathematics per week (about 120 to 150 hours per stage). The actual number of teaching hours may vary according to your context.

	Unit
	Suggested teaching time

	Unit 5.1 Number
		13% (20 hours)

	Unit 5.2 Time
		7% (10 hours)

	Unit 5.3 Angles and shape
		17% (25 hours)

	Unit 5.4 Calculation
		13% (20 hours)

	Unit 5.5 Statistical methods
		13% (20 hours)

	Unit 5.6 Fractions, percentages, decimals and proportion
		20% (30 hours)

	Unit 5.7 Location and movement
		10% (15 hours)

	Unit 5.8 Probability
		7% (10 hours)

	Total
	150 hours



[bookmark: _Hlk30584009][bookmark: _Hlk30584166]Sample lesson plans
You will find two sample lesson plans at the end of this scheme of work. They are designed to illustrate how the suggested activities in this document can be turned into lessons. They are written in more detail than you would use for your own lesson plans. The Cambridge Primary Mathematics Teacher Guide has information on creating lesson plans.

Other support for teaching Cambridge Primary Mathematics Stage 5
Cambridge Primary centres receive access to a range of resources when they register. The Cambridge Primary support site at https://primary.cambridgeinternational.org is a password-protected website that is the source of the majority of Cambridge-produced resources for the programme. Ask the Cambridge Coordinator or Exams Officer in your school if you do not already have a log-in for this support site.

Included on this support site are:
the Cambridge Primary Mathematics Curriculum Framework, which contains the learning objectives that provide a structure for your teaching and learning 
grids showing the progression of learning objectives across stages
the Cambridge Primary Mathematics Teacher Guide, which will help you to implement Cambridge Primary Mathematics in your school
templates for planning
worksheets for short teacher training activities that link to the teacher guide
assessments provided by Cambridge
a list of endorsed resources, which have been through a detailed quality assurance process to make sure they are suitable for schools teaching Cambridge Primary Mathematics worldwide
links to online communities of Cambridge Primary teachers.

Resources for the activities in this scheme of work
We have assumed that you will have access to these resources:
paper, pens and pencils for learners to use
rulers, set squares, protractors and calculators.

Other suggested resources for individual units and/or activities are described in the rest of this document. You can swap these for other resources that are available in your school.

Websites
We recommend NRICH to support Cambridge Primary Mathematics at https://nrich.maths.org/

NRICH publishes free and challenging mathematics activities for learners of all ages. The resources assist teachers to embed thinking and working mathematically with mathematics content. NRICH is based in both the University of Cambridge's Faculty of Education and the Centre for Mathematical Sciences. 

There are many excellent online resources suitable for teaching Cambridge Primary Mathematics. Since these are updated frequently, and many are only available in some countries, we recommend that you and your colleagues identify and share resources that you have found to be effective for your learners.

Approaches to teaching Cambridge Primary Mathematics Stage 5
[image: The Cambridge International thinking and working mathematically star that illustrates the connections between the eight characteristics.]
[bookmark: _Hlk30584189]Thinking and Working Mathematically
[bookmark: _Hlk25758446]Thinking and Working Mathematically supports the mathematical concepts and skills in all strands of the Cambridge Primary Mathematics curriculum. When learners think and work mathematically, they actively engage with their learning of mathematics. They try to make sense of ideas and build connections between different facts, procedures and concepts. Learners who do not think and work mathematically can carry out processes that their teacher has shown them, but they may not understand why the processes work or what the results mean. Noticing inconsistencies, patterns and particular representations encourages learners to think and work mathematically. Practice, reflection and questioning will help them to improve.

Thinking and Working Mathematically has eight characteristics that are presented in four pairs:

Cambridge Primary Mathematics (0096) Stage 5	Scheme of Work

Specialising and Generalising
Conjecturing and Convincing
Characterising and Classifying
Critiquing and Improving.

The eight Thinking and Working Mathematically characteristics are all closely connected and interdependent. A high-quality mathematics task may include one or more of them. The characteristics provide learners with the language they need to think and work mathematically. Learners can then decide what mathematical knowledge, procedures and strategies to use in order to gain a deeper understanding of mathematical questions.

[bookmark: _Hlk25759030]Throughout this scheme of work, there are examples of classroom activities that link the Thinking and Working Mathematically characteristics with content learning objectives. We recommend you use the ideas in these examples to create further classroom activities.

	Thinking and Working Mathematically characteristics:
	Unit 5.1
	Unit 5.2
	Unit 5.3
	Unit 5.4
	Unit 5.5
	Unit 5.6
	Unit 5.7
	Unit 5.8

	TWM.01
	Specialising – Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria
	
	
	
	
	
	
	
	

	TWM.02
	Generalising – Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	
	
	
	
	
	
	
	

	TWM.03
	Conjecturing – Forming mathematical questions or ideas
	
	
	
	
	
	
	
	

	TWM.04
	Convincing – Presenting evidence to justify or challenge a mathematical idea or solution
	
	
	
	
	
	
	
	

	TWM.05
	Characterising – Identifying and describing the mathematical properties of an object
	
	
	
	
	
	
	
	

	TWM.06
	Classifying – Organising objects into groups according to their mathematical properties
	
	
	
	
	
	
	
	

	TWM.07
	Critiquing – Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages
	
	
	
	
	
	
	
	

	TWM.08
	Improving – Refining mathematical ideas or representations to develop a more effective approach or solution
	
	
	
	
	
	
	
	



[bookmark: _Hlk30584062][bookmark: Unit01]Misconceptions
Mathematical misconceptions are usually incorrect generalisations made by learners. Misconceptions should not be avoided, but instead used for teaching purposes to reveal learners’ thinking. Research suggests that asking learners open-ended questions about mathematical concepts is the most appropriate way to uncover misconceptions. Once a learner’s misconceptions have been identified, the next step is to know how to correct them. One approach is to give learners a variety of mathematical strategies to draw upon when finding solutions so that they can gain a deeper understanding of each mathematical concept.

Mental strategies and calculators
Mental calculation is a skill needed for everyday life, especially when paper or calculators are not available. Mental calculation relies on working memory, the organisation of thoughts and the use of efficient mathematical strategies when solving mathematical computations. It is important for learners to practise mental calculations and have a range of strategies as this improves understanding and recall as well as increasing confidence and proficiency.

Calculators are useful teaching aides. Although learners need to practise doing mental and written calculations, calculators can help them to notice patterns. They are also useful when learners are solving problems where non-calculator calculations would take the focus away from strategies. When well used, calculators can help learners to learn about numbers and the number system. Use calculators as a teaching aid to promote mental calculation and mental strategies and to explore mathematical patterns. Learners should understand when it is best to use calculators to help them calculate, and when to calculate mentally or using written methods.

As Cambridge International includes calculator-based assessments at Stages 5, 6, 7, 8 and 9, we recommend that learners begin to use calculators for performing and checking calculations from Stage 4. At Stages 5 and 6, learners should be developing effective use of calculators so that they are familiar with the buttons and functions of a basic calculator.


[bookmark: _Toc62635568]Unit 5.1 Number

	Learning objectives covered in Unit 5.1 and topic summary:
	5.1 Topic 1
Place value
	5.1 Topic 2
Explaining sequences
	5.1 Topic 3
Special numbers
	Thinking and Working Mathematically

	5Nc.01
	Count on and count back in steps of constant size, and extend beyond zero to include negative numbers.
	
	
	
	TWM.03 Conjecturing TWM.04 Convincing

	5Nc.03
	Use the relationship between repeated addition of a constant and multiplication to find any term of a linear sequence.
	
	
	
	TWM.01 Specialising
TWM.02 Generalising
TWM.03 Conjecturing
TWM.04 Convincing

	5Nc.04
	Recognise and extend the spatial pattern of square and triangular numbers.
	
	
	
	

	5Ni.06
	Understand and explain the difference between prime and composite numbers.
	
	
	
	TWM.04 Convincing
TWM.05 Characterising

	5Ni.07
	Use knowledge of factors and multiples to understand tests of divisibility by 4 and 8.
	
	
	
	TWM.01 Specialising
TWM.02 Generalising

	5Ni.08
	Use knowledge of multiplication to recognise square numbers (from 1 to 100).
	
	
	
	

	5Np.01
	Understand and explain the value of each digit in decimals (tenths and hundredths).
	
	
	
	TWM.02 Generalising
TWM.04 Convincing
TWM.05 Characterising

	5Np.04
	Compose, decompose and regroup numbers, including decimals (tenths and hundredths).
	
	
	
	TWM.04 Convincing

	5Np.05
	Round numbers with one decimal place to the nearest whole number.
	
	
	
	


[bookmark: _Toc516813210]


	[bookmark: _Toc62635569]Unit 5.1 Topic 1 Place value

	Outline of topic:

	Learners will develop an understanding of the value of each digit in numbers with up to two decimal places. They will be able to use this knowledge to compose, decompose and regroup whole numbers and decimals with up to two decimal places. Learners will develop their rounding skills to round numbers with 1 decimal place to the nearest whole number.


	Language:

	Key vocabulary:
place value, digit, position
decimals, tenths, hundredths
operation
round, estimate
compose

Key phrases:
Decompose this number…
Regroup this number…
Round … to the nearest …
Write … to the nearest …
What strategies can you use to…


	Recommended prior knowledge:

	Compose, decompose and regroup whole numbers
Understand place value of whole numbers
Round numbers to the nearest 10, 100, 1000, 10 000 or 100 000






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Np.01 Understand and explain the value of each digit in decimals (tenths and hundredths).















TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution



TWM.05 Characterising
Identifying and describing the mathematical properties of an object

	In pairs, ask each learner to draw the following placeholders on a mini whiteboard or a piece of paper:

___  ___ . ___  ___
  
Learners take it in turns to roll a 0–9 die to generate 4 digits each and then write each digit on one of the empty placeholders. Learners should tell their partner the digit they are placing and the value it has. For example, if a learner rolled a 3 and placed it in the tenths place, they would say, ‘I’m putting my 3 in the tenths place, it is worth 3 tenths’.

The other learner then rolls the die and repeats the process. Once a learner has placed a digit, they cannot move it. Once both learners have filled all of their placeholders, they compare their numbers and the player with the highest number wins. 

Ask learners:
What strategies are you using to help you win?
Does the digit you roll determine where you want to place it? 

[image: ]Learners will show they are generalising (TWM.02) when they notice strategies to help them win and convincing (TWM.04) when they can explain their strategies. For example, they may notice that when they roll a high number, a good strategy would be to write this in the tens place, as this position has the most effect on how big their final number will be.

This activity can be extended by asking learners to give alternative values for each digit. For example, ‘I’m putting my 3 in the tenths place, it is worth 3 tenths or 30 hundredths’.

[image: ]Learners will show they are characterising (TWM.05) when they correctly identify and describe the place value properties of numbers.

Resources: 
0–9 dice
Mini whiteboards 

	A secure understanding of the value of each digit is important for learners to accurately calculate and for them to compose, decompose and regroup numbers. 

Possible misconceptions:
Learners may call the tenths () place the ‘one-ths’ (1s) place. 
Learners may confuse the hundredths () place with the tenths () place because it is the second space along.


	5Np.01 Understand and explain the value of each digit in decimals (tenths and hundredths).















TWM.05 Characterising
Identifying and describing the mathematical properties of an object
	Write a number with hundreds (100s), tens (10s), ones (1s), tenths ( and hundredths ( on a piece of paper, for example 367.29, and keep this hidden from learners. 

Ask learners to guess your number by asking you questions. You can only answer ‘yes’ or ‘no’. For example, learners could ask:
‘Is the number greater than 100?’ 
‘Is the digit in your tenths place above 4?’
‘Is the digit in your hundredths place even?’

Use this activity to ensure learners are confident in using accurate place value terminology. 

Learners can then play this game in pairs, taking turns to choose a number and to ask questions for their partner to answer either ‘yes’ or ‘no’. 

Ask learners if they can guess their partner’s number in 20 questions or less. What questions might help you find the number more quickly?

[image: ]Learners will show they are characterising (TWM.05) when they identify and describe the place value properties of numbers.

	Possible misconceptions:
Learners may refer to the tenths and hundredths together as if they are whole numbers. For example, learners might refer to 54.32 as fifty-four point thirty-two instead of fifty-four point three two.


	5Np.04 Compose, decompose and regroup numbers, including decimals (tenths and hundredths).




















TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Write a number with hundreds, tens, ones, tenths and hundredths on the board, for example 104.32.

Give learners 3 minutes to decompose and regroup this number in as many different ways as they can. For example, for the number 104.32 learners could: 

· Decompose
100 + 0 + 4 + 0.3 + 0.02 
· Regroup
100 + 4 + 0.2 + 0.1 + 0.01 + 0.01
52 + 52 + 0.15 + 0.15 + 0.02 
10 432 hundredths

Then ask learners to compare and discuss their answers with a partner. For each correct answer they have that is different to their partner’s answer, they earn one point. Ask learners to explain these answers to their partner. 

Encourage learners to be creative and explore ways of decomposing and regrouping a number. 

Then give learners a decomposed or regrouped number and ask them to compose it as a decimal, e.g.                                                                       
4 tens, 7 ones and 56 hundredths = 47.56.

[image: ]Learners will show they are convincing (TWM.04) when they explain to their partner how they composed, decomposed or regrouped a given number.

This activity can be extended by giving learners further challenges such as:

Can you regroup 104.32 in a way that includes 14?
Can you regroup 104.32 in a way that includes 5 hundredths?
Can you write this number as a decimal, 2 tens and 54 hundredths?

	Composing and decomposing should focus on every individual place value position of numbers, including decimals (tenths, s) and hundredths, s), e.g.
             =10s +  1s +    s +s
20.56 = 20 + 0 + 0.5 + 0.06

Regrouping should focus on expressing a number in different ways to assist with calculations, e.g. 
20.56 can be expressed as:
20 + 0.56
2056 hundredths
2 tens and 56 hundredths 
and in many other ways.
If learners are able to compose, decompose and regroup numbers in many different ways they will become more efficient at calculating, especially mentally. 
 
Possible misconceptions:
Learners may think numbers can only be regrouped using the place value boundaries, for example, decomposing 104.32 into                     100 + 4 + 0.3 + 0.02                                           rather than regrouping as, for example,                  50 + 54 + 0.25 + 0.05 + 0.02.

	5Np.05 Round numbers with one decimal place to the nearest whole number.
	Write a number with one decimal place on the board. Ask learners:
Which two whole numbers is this decimal between?
 
Check that the learners understand that the number is between two whole numbers. Ask learners to round the number to the nearest whole number by asking which whole number it is nearest to. For example, the decimal 5.2 is between the whole numbers 5 and 6, and rounds to 5.

Discuss what happens when the number is half-way between two whole numbers. Discuss answers and methods for rounding as a class. 

Then give learners a selection of statements relating to rounding. 
For example:
56.1 rounded to the nearest whole number is 50
92.9 rounded to the nearest whole number is 93
55.5 rounded to the nearest whole number is 55
0.3 rounded to the nearest whole number is 0

Ask learners if these statements are true or false and why they think they are correct. Learners work individually and then discuss their answers in pairs. Each pair can then join with another pair to see if they agree.

For another challenge involving rounding numbers, try the NRICH task: Reasoned Rounding (https://nrich.maths.org/10945). Use the ‘Reasoned Rounding to the nearest whole number’ recording sheet that can be found under ‘Possible extensions’ in the ‘Teacher resources’ section of this task.

Resources:
NRICH task
Recording sheet from NRICH
0–9 dice

	Rounding is particularly useful to learners to when they are making reasonable estimations to the answer of a calculation. 

Possible misconceptions:
Learners may not understand that a number with a decimal is between two whole numbers. Learners may incorrectly round 4.7 to 4 because it starts with a 4. Learners may incorrectly round 199.9 to 199.10, or 1910, as they are not regrouping. Use number lines to give a visual representation of how to round these numbers.






	[bookmark: _Toc62635570]Unit 5.1 Topic 2 Explaining sequences

	Outline of topic:

	Learners will explore number sequences that have steps of a constant size, including those that involve negative numbers. They will explore how the relationship between repeated addition and multiplication can be used to help them identify any term within a linear number sequence. Learners will then begin to explore the special number sequences of square and triangular numbers by using spatial patterns.
 

	Language:

	Key vocabulary:
sequence, linear sequence
constant size
negative number
term
addition, subtraction, multiplication
square number, triangular number

Key phrases:
The … term of the sequence is …
The sequence increases by …
The sequence decreases by …


	Recommended prior knowledge:

	Recognise and extend linear sequences
Describe term-to-term rules of linear sequences
Recognise and extend the spatial pattern of square numbers






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nc.03 Use the relationship between repeated addition of a constant and multiplication to find any term of a linear sequence.













TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria

	Show learners a simple linear number sequence, based on known multiplication facts, such as:
6, 12, 18, 24, …

Ask learners:
Can you see a pattern with these numbers?
How could you find the 15th term in this sequence? 

Discuss as a class different methods for finding the 15th term. Some learners may suggest continuing the sequence by adding 6 each time. Some may notice the sequence is the 6 times table, so we could find the 15th number in the sequence by multiplying 6 by 15. 

Give learners similar problems to solve so they begin to draw connections between repeated addition and multiplication, for example:
How could you find the 11th term of the sequence 3, 6, 9, 12, …?
How could you find the 20th term of the sequence 9, 18, 27, 36, …?
How could you find the 34th term of the sequence 5, 10, 15, 20, …?
What do you notice about the sequences? What is the same and what is different?

[image: ]Throughout this activity learners will show they are specialising (TWM.01) as they explore how to find specific terms of each sequence. They will show they are generalising (TWM.02) when they identify rules and patterns.

	Use diagrams to show the relationship between repeated addition and multiplication when trying to find a term in a linear sequence.

	6
	12
	18
	24
	
	
	
	
	
	
	
	
	
	
	90



+6   +6   +6   




Possible misconceptions:
Learners may incorrectly identify the step size. 


	5Nc.01 Count on and count back in steps of constant size, and extend beyond zero to include negative numbers.

5Nc.03 Use the relationship between repeated addition of a constant and multiplication to find any term of a linear sequence.







TWM.03 Conjecturing
Forming mathematical questions or ideas

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Write a number sequence on a piece of paper and keep it hidden from learners, for example -7, -5, -3, -1, 1, 3, 5, 7. Then write the number sequence on the board, but only provide two numbers for learners to see, for example:

___,  ___,  -3, ___,  ___,  ___,  ___,  7

Ask learners to discuss in small groups what the other numbers could be in the sequence. Encourage learners to consider what the difference between each of the terms could be and to count on or count back to see if the sequence is correct. Explain that the constant step size in this linear sequence is +2.

___,  ___,  -3, ___,  ___,  ___,  ___,  7


+2   +2   +2     +2     +2


Ask learners: Is zero in the sequence and if not why not?

[image: ]Learners will show they are conjecturing (TWM.03) as they explore what the missing numbers in the sequence could be. Learners will show they are convincing (TWM.04) when they justify the number and position in the sequence that they have suggested.

Repeat the activity above several times with different and more difficult sequences. For example:

108, __,  __, __, __, __, __, 59   (Answer: 108, 101, 94, 87, 80, 73, 66, 59)

The constant step size in this linear sequence is -7. 

 __, -55,  __, __, __, __, 0, __     (Answer: -66, -55, -44, -33, -22, -11, 0, 11) 

The constant step size in this linear sequence is 11.

Then ask learners to work in pairs and take turns to create their own sequence, similar to those above, and to find the missing numbers. Ask learners to explain and justify their sequences to their partner.

	Possible misconceptions:
Learners may incorrectly think that sequences cannot extend below 0. 
Learners might confuse the order of negative numbers by incorrectly relating the absolute value to its relative size. For example, learners might place -7, -5, -3, -1, 1, 3, 5, 7 incorrectly as -1, -3, -5, -7, 1, 3, 5, 7.
Learners might not understand that sequences can go through zero but not necessarily include zero.

	5Nc.04 Recognise and extend the spatial pattern of square and triangular numbers.
	[image: Image result for square number pattern]Show learners the following spatial pattern of square numbers:








Ask learners to discuss what they notice about the spatial pattern and to write a number sequence from the images. Learners should notice that the area of the squares forms the sequence 1, 4, 9, 16. 

Ask learners: 
· What else do you notice?
· What is the same and what is different between each pattern?
Some learners may notice these numbers can be found by multiplying the number by itself, i.e. 1 × 1, 2 × 2, 3 × 3, … and some learners may notice they can continue the sequence by adding the next odd number i.e. +3, +5, +7, …

Ask learners to draw the next two diagrams in the spatial pattern and write the next two terms of the sequence (Answer: 25, 36). Ask learners to explain how they know what the next terms are. Explain that the sequence of numbers 1, 4, 9, 16, 25, 36, … are called square numbers.

Then show learners the following pattern:
[image: Left: one counter
Centre: three counters arranged as a triangle
Right: six counters arranged as a triangle]

Ask learners to discuss what they notice about the spatial pattern and to write a number sequence from the images. Ask learners to continue the spatial pattern and write the first 10 terms of the number sequence. 

Ask learners:
How do you know what the next terms are? Explain how you know.

Ask learners if they can identify what the name of the numbers in the sequence could be and explain that the sequence of numbers 1, 3, 6, 10, 15, 21, … are called triangular numbers. Learners should notice the next term in the number sequence can be found by adding one more each time, i.e. +2, +3, +4, +5, …

	Use diagrams to assist learners in understanding the concept of square numbers.

















	Number of squares
	1
	4
	9
	16
	25

	Adding odd numbers
	
	1+3
	4+5
	9+7
	16+9














	Number of circles
	1
	3
	6
	
	
	
	
	
	
	


 +2  +3  +4






	[bookmark: _Toc62635571]Unit 5.1 Topic 3 Special numbers

	Outline of topic:

	Learners will continue to build on their understanding of the spatial pattern of square numbers and use connections with multiplication to help them identify all the square numbers up to 100. Learners will investigate the differences between prime and composite numbers, before using their knowledge of factors and multiples to explore the tests of divisibility by 4 and 8.


	Language:

	Key vocabulary:
square number, triangular number
factors, multiples
prime number, composite number

Key phrases:
… is a prime number
… is a composite number
The multiples of … are …
The factors of … are …


	Recommended prior knowledge:

	Understand the relationship between factors and multiples
1-10 times tables
Understand tests of divisibility by 2, 5, 10, 25, 50 and 100
Understand the spatial pattern of square numbers






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ni.06 Understand and explain the difference between prime and composite numbers.



















TWM.05 Characterising
Identifying and describing the mathematical properties of an object


TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Show learners a collection of whole numbers less than 100, such as:

	23
	26
	96
	46

	6
	64
	37
	48

	16
	12
	81
	62

	1
	50
	79
	95

	53
	17
	45
	33

	22
	52
	65
	27

	63
	2
	10
	25

	87
	85
	45
	51

	54
	39
	14
	91

	88
	80
	68
	20



Ask learners:
Which of these numbers are prime numbers and which are not? 
Choose a number and tell me whether it is prime and how you know.

[image: ]Learners will show they are characterising (TWM.05) when they are able to identify and explain the properties of a prime number or a composite number. For example, learners may notice patterns, such as the fact that all even numbers (except for 2) cannot be prime. They may have to work systematically for some of the larger prime numbers to be sure that they have only have two factors.

[image: ]Learners will show they are convincing (TWM.04) when they are able to explain how they know which numbers are prime and show that they have found all the possible factors.

	All whole numbers above 1 are either prime or composite. 
For example, 6 is a composite number as 2 × 3 = 6. However, 5 cannot be made by multiplying whole numbers other than                 1 and 5, so 5 is not a composite number, it is a prime number.

Possible misconceptions:
Learners may think that all odd numbers are prime numbers. To help them realise this is not correct, encourage learners to consider numbers that end in 5 and recall the tests for divisibility they learned in Stage 4.

Learners may think that 1 is a prime number and that 2 is not prime. Explain to learners that a prime number must have exactly two factors which are 1 and itself. Since 1 has only one factor, it cannot be prime. However, 2 is the only even prime number because it has exactly the two factors needed. All other even numbers are multiples of 2, so cannot be prime.
 

	5Ni.07 Use knowledge of factors and multiples to understand tests of divisibility by 4 and 8.

































TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Ask learners if they can recall some of the tests for divisibility for the numbers 2, 3 and 5. 
Ask learners: What are the factors of 36? How do you know?
Check learners’ reasoning based on the rules of divisibility. 

Then explore the test of divisibility by 4 with learners. Write the following numbers on the board and ask learners what they notice:
16, 36, 112, 136, 812, 948, 2 304 940
Ask some learners to share their ideas with the class and then ask learners to confirm if all of these numbers are divisible by 4. Learners may use a calculator for the larger numbers. 

Ask learners:
How do we know if a number is divisible or is not divisible by 4? 
Learners may notice that:
· 16 and 36 are in the 4 times table, so these are divisible by 4
· odd numbers are not divisible by 4
· numbers are divisible by 4 if you can halve them and halve them again and get a whole number

Ask learners to look at the last 2 digits of each number given on the board. Ask them what they notice, and after some time for discussion, identify together that the last two digits of each of the numbers are divisible by 4. Ask learners to write other numbers where the last two digits are a multiple of 4, and check if these are also divisible by 4. 

Ask learners:
Can you explain how you know this rule will work for all numbers?


Repeat the above process to explore the tests of divisibility for 8, writing the following numbers on the board:

88, 488, 432, 1432, 1896, 5144

Learners should notice that if the last 3 digits are divisible by 8, then the number is divisible by 8. They should also notice that numbers are divisible by 8 if you can halve them three times and still have a whole number. 
Ask learners:
How can you use this rule to test for divisibility by other numbers? (e.g. divisibility by 16)    

[image: ]Throughout the activity learners will show they are specialising (TWM.01) as they explore the divisibility of specific numbers, and that they are generalising (TWM.02) as they identify the tests for divisibility and apply them to other numbers.

	Learners might not recall the meaning of tests of divisibility and that these show which factors relate to a particular number.

Numbers are divisible by 4 if the last two digits of the number are divisible by 4, e.g. 3728 is divisible by 4, as 28 is divisible by 4.























Numbers are divisible by 8 if the last three digits of a number are divisible by 8, e.g. 3728 is divisible by 8, as 728 is divisible by 8.

	5Ni.08 Use knowledge of multiplication to recognise square numbers (from 1 to 100).

5Nc.04 Recognise and extend the spatial pattern of square and triangular numbers.
	Revisit the spatial pattern for square numbers:
[image: Square number patterns: 1 square; 4 squares (2x2); 9 squares (3x3); 12 squares (4x4)]
Remind learners about the lesson previously where they drew the sequence of squares. Ask learners:
· What do you notice about these squares?
· How could you work out the next one in the pattern?
· What was special about the number of each squares in each pattern?

Ask learners:
How could you find a square number without drawing a diagram?

Identify that square numbers are formed by multiplying a number by itself, for example 3 × 3 = 9, so 9 is a square number. Then introduce learners to the index notation for square numbers i.e. instead of 3 × 3 = 9 we can use the notation 32 = 9.

Ask learners some questions:
· Is 4 a square number?
· Is 3 a square number?
· What is the 7th square number?
· What is 52?

Resources:
Squared paper
Mini whiteboards

	Use diagrams, tables, blocks or square paper to assist learners in finding square numbers.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	4
	9
	16
	
	
	
	
	
	


















Make connections with cm2 and m2.



If learners have mini whiteboards, then ask them to think about their answer first and then show their answers on their whiteboards.







[bookmark: _Toc62635572]Unit 5.2 Time

	Learning objectives covered in Unit 5.2 and topic summary:
	5.2 Topic 1
Time problems
	Thinking and Working Mathematically

	5Gt.01
	Understand time intervals less than one second.
	
	TWM.03 Conjecturing

	5Gt.02
	Compare times between time zones in digital notation (12- and 24-hour) and on analogue clocks.
	
	

	5Gt.03
	Find time intervals in seconds, minutes and hours that bridge through 60.
	
	TWM.07 Critiquing
TWM.08 Improving

	5Gt.04
	Recognise that a time interval can be expressed as a decimal, or in mixed units.
	
	





	[bookmark: _Toc62635573]Unit 5.2 Topic 1 Time problems

	Outline of topic:

	Learners will be introduced to units of time less than one second and will practise converting between seconds and milliseconds. They will then be introduced to calculating time intervals, including those that bridge through an hour. Learners will consider how to calculate and compare times in different time zones around the world, using both 12- and 24-hour notation.


	Language:

	Key vocabulary:
second, minute, hour, millisecond, interval
time, time zones, local time 
12-hour clock, 24-hour clock

Key phrases:
The time interval between … and … is….
The local time in … would be …


	Recommended prior knowledge:

	Read and record time accurately in digital notation and on analogue clocks
Use 12-hour and 24-hour digital clock notation
Convert between units of time
Find time intervals that do not bridge through the hour






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gt.01 Understand time intervals less than one second.



















TWM.03 Conjecturing
Forming mathematical questions or ideas
	This activity is based on the interactive NRICH task: Estimating Time (https://nrich.maths.org/10629). 

Explain that you are going to measure which learner is the best at guessing 10 seconds. 
Ask learners:
How could we decide who is the best?

Learners should identify the need for measurement and accuracy. They may realise that they will need to measure each learner’s time to a better level of accuracy than to the nearest second, because many learners may guess 9 seconds and it would then be unclear who was best.  

Ask each learner to use the interactive activity on the NRICH website to estimate when 10 seconds has elapsed. The results are shown but the time elapsed is displayed in milliseconds. 

Ask learners:
What do you notice about the way the time has been shown?
What could ‘ms’ mean? 

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest ideas about the unit of time (ms) that is used within the activity and its relationship to units of time that they are already familiar with.

Through this discussion learners may establish that ms must represent a unit of time that is less than a second, and it is called milliseconds. 

This activity can be extended by asking learners to reason how many milliseconds are in a second and to convert their scores from the ‘Estimating Time’ interactivity into seconds and milliseconds. Ask learners to discuss in pairs how they could do this, and to explore converting and comparing their scores from the NRICH activity together. 
This activity can also be extended by measuring their reaction times to turn the red button in the interactive activity on and off again. Ask learners to convert the time given into seconds. Learners would then realise very short times less than a second would give milliseconds less than 1000.

Resources:
NRICH task
	




















Learners may be able to make connections between ‘milli’ in milliseconds and their knowledge of ‘milli’ in other type of measurements, for example, knowing that there are 1000 millilitres in a litre. This discussion may establish that there are 1000 milliseconds in a second.

Possible misconceptions:
Learners may incorrectly believe there are 10 milliseconds in a second. This is likely to be because they have incorrectly applied the conversion of 10 mm = 1 cm to milliseconds and seconds (whereas the correct reference to use for length would be 1000 mm = 1 m).

	5Gt.03 Find time intervals in seconds, minutes and hours that bridge through 60.



TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages


TWM.08 Improving
Refining mathematical ideas or representations to develop a more effective approach or solution
	Begin by asking learners how much time has elapsed since the start of the school day, or if your maths lesson is at the start of the day you may wish to choose a different time, for example, how long has elapsed since 5:40 am. Encourage learners to discuss their approaches for calculating the elapsed time with a partner. 

[image: ]Learners will show they are critiquing (TWM.07) when they evaluate different approaches and suggest advantages and disadvantages of their methods.

Discuss different approaches as a class and ask learners:
Can you draw a diagram to help explain and show your thinking more clearly?

[image: ]Learners will show they are improving (TWM.08) when they suggest ways to refine their representation of their solution.

Explore how they could use a time number line to help them calculate the time intervals, bridging through whole hours. For example, if the school day started at 8:50 a.m. and it was now 10:15 a.m.:

[image: Time number line from 8:50am to 10:15am with +10 minutes, +1 hour and +15 minutes marked]

The time number line shows the total time interval is 
10 minutes + 1 hour + 15 minutes = 1 hour 25 minutes.

Provide learners with a set of cards, each with a time on them. Ask learners to turn over two cards and to calculate the time interval between them. Repeat this until learners feel confident at calculating any time difference.

The NRICH task: Train Timetable (https://nrich.maths.org/958) provides an opportunity for learners to reason with and apply their ability to calculate time intervals.



Resources:
Set of time cards 
NRICH task

	Possible misconceptions:
Learners may incorrectly calculate time intervals using the assumption there are 100 minutes in an hour, rather than using multiples of 60. For example, learners may say that the time between 9:20 a.m. and 10:34 a.m. is 114 minutes.
Learners may give answers without converting 60 minutes into a full hour. For example, learners may incorrectly record the time 2 hours 10 minutes as 1 hour 70 minutes.

	5Gt.04 Recognise that a time interval can be expressed as a decimal, or in mixed units.
	Give learners a set of cards, each showing a different time interval with some expressed as a decimal and some in mixed units. Ask learners to group the cards showing equivalent time intervals.

For example:

0.5 hours
30 minutes
1.5 days
36 hours
1 day and 12 hours
30 seconds
0.5 minutes
5.5 hours
5 hours and 30 minutes
330 minutes




















Resources:
Set of time interval cards

	Possible misconceptions:
Learners may incorrectly associate time with decimal conversions based on groups of 10 or 100. For example, learners sometimes say that 0.5 hour is 50 minutes, or 3.5 minutes is 3 minutes 50 seconds. Learners should be reminded that time is not based on groups of 10 or 100. So, a half or 0.5 means a half of 60, not a half of 100. 



	5Gt.02 Compare times between time zones in digital notation (12- and 24-hour) and on analogue clocks.
	Ask learners:
· What is the time right now? 
· How many different ways could you tell or show me what the time is?
· Is it the same time everywhere in the world right now?

Select learners to share their ideas with the class. Explain that the world is split up into time zones so that everyone in the world has a common understanding of a time of day, for example 24:00 is midnight and 12:00 is midday.


Display a world map showing time zones to learners, for example:

[image: World map showing time zones]

Explain that the map shows the time difference from Coordinated Universal Time (UTC) and this can be used to calculate the time in all other time zones.

Give learners the following questions:
The UTC is 1:30 in the morning on Tuesday 13th November. Find the time in:
· London, England (UTC +0 hours: 01.30 on 13th November)
· Moscow, Russia (UTC +3 hours: 04:30 on 13th November)
· Buenos Aries, Argentina (UTC –3 hours: 22:30 on 12th November)
· New York, USA (UTC –4 hours: 21:30 on 12th November)
· New Delhi, India (UTC +5.5 hours: 07:00 on 13th November)
· Sydney, Australia (UTC +10 hours: 11:30 on 13th November)
· Beijing, China (UTC +8 hours: 09:30 on 13th November)

Resources:
Copies of a suitable world map with time zones shown.

	Possible misconceptions:
When the calculation of local time bridges into a new day, learners may record this as the same date.

In some countries, the notation “a.m.” (morning) and “p.m.” (afternoon/evening) is not used. These two times are generally written using the 24-hour clock: 12:00 (midday) and 24:00 (midnight).
In countries where “a.m.” and “p.m.” are used then these times may be referred to as follows: 12:00 a.m. as midnight and 12:00 p.m. as midday.













The Coordinated Universal Time (UTC) is the primary time standard used worldwide to regulate clocks and time. Some countries also call this Greenwich Mean Time (GMT).











[bookmark: _Toc62635574]Unit 5.3 Angles and shape

	Learning objectives covered in Unit 5.3 and topic summary:
	5.3 Topic 1
Angles
	5.3 Topic 2
Triangles, area and perimeter
	5.3 Topic 3
3D shapes
	Thinking and Working Mathematically

	5Gg.01
	Identify, describe, classify and sketch isosceles, equilateral or scalene triangles, including reference to angles and symmetrical properties.
	
	
	
	TWM.04 Convincing
TWM.06 Classifying

	5Gg.02
	Estimate and measure perimeter and area of 2D shapes, understanding that shapes with the same perimeter can have different areas and vice versa.
	
	
	
	TWM.01 Specialising
TWM.02 Generalising

	5Gg.03
	Draw compound shapes that can be divided into rectangles and squares. Estimate, measure and calculate their perimeter and area.
	
	
	
	

	5Gg.04
	Identify, describe and sketch 3D shapes in different orientations.
	
	
	
	TWM.05 Characterising

	5Gg.05
	Identify and sketch different nets for a cube.
	
	
	
	TWM.03 Conjecturing
TWM.04 Convincing

	5Gg.07
	Estimate, compare and classify angles, using geometric vocabulary including acute, right, obtuse and reflex.
	
	
	
	TWM.04 Convincing
TWM.05 Characterising
TWM.06 Classifying

	5Gg.08
	Know that the sum of the angles on a straight line is 180º and use this to calculate missing angles on a straight line.
	
	
	
	





	[bookmark: _Toc62635575]Unit 5.3 Topic 1 Angles

	Outline of topic:

	Learners will explore how they can estimate, measure and classify angles based on their size. They will identify the properties of a reflex angle and investigate the sum of angles on a straight line.


	Language:

	Key vocabulary:
angle, degrees
acute angle, right angle, obtuse angle, reflex angle

Key phrases:
I estimate that this angle is … degrees


	Recommended prior knowledge:

	Estimate and classify acute, right and obtuse angles
Recognise a quarter turn is 90º
Recognise a straight line is equivalent to two right angles or a half turn






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gg.07 Estimate, compare and classify angles, using geometric vocabulary including acute, right, obtuse and reflex.




















TWM.06 Classifying
Organising objects into groups according to their mathematical properties





TWM.05 Characterising
Identifying and describing the mathematical properties of an object
	Give learners a selection of drawn angles, for example:




















Ask learners to sort the angles into acute angles, obtuse angles, and right angles. 

[image: ]Learners will show they are classifying (TWM.06) when they organise the angles according to the correct properties.

Learners should notice there is one angle that is neither acute, right nor obtuse. Ask learners to describe the properties of the set of angles that are not acute, right nor obtuse. Explain to the learners that these angles are called reflex angles. Ask learners to draw an example for each of the angle types including reflex and estimate its size.

[image: ]Learners will show they are characterising (TWM.05) when they identify reflex angles as the set of angles that are greater than a straight line. 

Resources:
Set of drawn angles of varying sizes

	A 90º angle is called a right angle.
An angle less than a right angle is called an acute angle.
An angle greater than a right angle and less than a straight line is called an obtuse angle.
An angle greater than a straight line is called a reflex angle.
Learners might focus on the incorrect angle, leading them to misclassify the angles. Remind learners that the angle referred to is marked with the angle symbol. However, it can be a useful teaching point to ask what the unmarked angle is.

	5Gg.07 Estimate, compare and classify angles, using geometric vocabulary including acute, right, obtuse and reflex.
















TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Before the lesson, place several pieces of tape on learners’ desks, so that they cross at various points, to create a number of different angles. 










Challenge learners to find at least one acute angle, one right angle, one obtuse angle and one reflex angle in the diagram formed on their desks. Ask learners to work in pairs to estimate the size of each of the angles. Ask learners to explain to another pair how they know their estimate is reasonable and what they could do to be sure.
Ask learners: How can you be sure about naming an angle that is very close to being a right angle or very close to 180º?

[image: ]Learners will show they are convincing (TWM.04) when they explain their approach and why they think their estimate is reasonable. Learners should use benchmarks of 90º, 180º, and 270º to estimate and classify the angles.

This activity can be extended using the NRICH task: Olympic Turns (https://nrich.maths.org/8191) which requires learners to estimate and classify angles.

Resources:
Tape
NRICH task

	Possible misconceptions:
Learners may incorrectly believe that any angle larger than a right angle is an obtuse angle, and not realise that angles that are larger than 180o are classified as reflex angles.

	5Gg.08 Know that the sum of the angles on a straight line is 180º and use this to calculate missing angles on a straight line.

	Draw the diagram below on the board:







Ask learners:
What can you say about the angles in the diagram? (Answer: learners should notice there are two right angles and each is 90º)
What is the total of the two right angles? (Answer: 180º)

Keep the horizontal line the same, but then show learners the previously vertical line now at a diagonal:






Ask learners:
What do you notice about the angles in the diagram? (Answer: learners should notice there is one acute angle and one obtuse angle)
What is the total of the two angles? (Answer: 180º, as in the previous diagram)

Show with more angles by varying the vertical line while keeping the horizontal line straight. 
Ask learners:
How do you know the sum of the two angles?
Will this always be the case? How could you be convinced?

Through discussion, show that the total of the two angles on a straight line is always 180º.

Then show the same diagram but oriented differently so the straight line is now not horizontal
Ask learners: What is the same and what is different?










Show learners the diagram below and ask learners:
How could you use this information to find the missing angle?

[image: Line meeting horizontal line at a diagonal t to form two angles. Obtuse angle labelled with a question mark and acute angle labelled 75 degrees]
Answer:
180 – 75 = 105º

Give learners a few similar examples where there are two angles shown on a straight line and the size of one is missing.

Then ensure learners practise applying the angle rule for a straight line using examples where there are more than two angles on the line, for example:

[image: Straight line showing angles shown as 30 degrees, 90 degrees, question mark and 25 degrees]
Ensure that learners recognise and apply the sign for a right angle where it is appropriate.

Resources:
A range of angles on a straight line

	One main misconception is that angles are related to the orientation of the picture. Learners often associate prototypical images as being their main conceptions of what an angle is like. 
This can be countered by showing images of angles in different orientations. 

For example:







	[bookmark: _Toc62635576]Unit 5.3 Topic 2 Triangles, area and perimeter

	Outline of topic:

	Learners will investigate the angle, side and symmetry properties of equilateral, isosceles and scalene triangles. They will explore how 2D shapes can have different numerical values for their area and perimeter, and begin to explore calculating the area and perimeter of compound shapes.


	Language:

	Key vocabulary:
angle, degrees
acute angle, right angle, obtuse angle, reflex angle
triangle
equilateral triangle, isosceles triangle, scalene triangle
area, perimeter
compound shapes

Key phrases:
A … triangle has … equal angles 
A … triangle has … equal sides
A … triangle has … lines of reflective symmetry
This area of the shape is … cm2 / mm2 / m2 
The perimeter of the shape is … cm / mm / m


	Recommended prior knowledge:

	Identify all horizontal, vertical and diagonal lines of symmetry on 2D shapes 
Identify, describe, classify, name and sketch 2D shapes by their properties
Estimate and measure perimeter and area of 2D shapes






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gg.01 Identify, describe, classify and sketch isosceles, equilateral or scalene triangles, including reference to angles and symmetrical properties.

	Ask learners to discuss the angle, side and symmetry properties of each type of triangle. They should sketch each type of triangle and fill in the gaps in the passage below:

An equilateral triangle has … (3) equal angles and … (3) equal sides. It has … (3) lines of reflective symmetry.
An isosceles triangle has … (2) equal angles and … (2) equal sides. It has … (1) line of reflective symmetry.
A scalene triangle has … (0) equal angles and … (0) equal sides. It has … (0) lines of reflective symmetry.

Ask learners to discuss their examples with a partner to explain how they knew what to sketch. Use the discussion to draw out examples of triangles that are different in orientation and size.






	When learning objectives ask learners to sketch a shape, they can use rulers but do not need to be accurate. When learners are asked to draw a shape, they need to use rulers and protractors to ensure the length of sides or angles are drawn accurately. 

One main misconception is that triangles are related to the orientation of the picture. Learners often associate prototypical images as being their main conceptions of what a shape is like. This can be countered by showing images of triangles in different orientations and sizes (such as tall thin triangles and short wide ones).

	5Gg.01 Identify, describe, classify and sketch isosceles, equilateral or scalene triangles, including reference to angles and symmetrical properties.

5Gg.07 Estimate, compare and classify angles, using geometric vocabulary including acute, right, obtuse and reflex.


TWM.06 Classifying
Organising objects into groups according to their mathematical properties










TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Give each learner some paper and scissors and ask them to sketch and cut out two different triangles. Then ask them to decide where each of their triangles belong in this table:

	
	scalene
	isosceles
	equilateral

	acute-angled
(all angles are acute)
	

	
	

	right-angled
(one 90o angle)
	

	
	

	obtuse-angled
(one obtuse angle)
	

	
	




[image: ]Learners will show they are classifying (TWM.06) when they organise their triangles into the correct boxes according to their angle and side properties.

Now ask learners to complete the table by sketching other triangles to go in each of the remaining empty boxes. If they think that it is impossible to create a triangle for any of the boxes, they should explain why.

From the discussion ensure that learners know that triangles are the same if they are rotated because the size and shape have not changed (they are congruent).

[image: ]Learners will show they are convincing (TWM.04) when they can justify the position of each triangle in the table stating the angle and side properties, and can explain their reasons if they believe it is impossible to place triangles in all the boxes in the table.

Resources:
Scissors

	Some triangles are not possible to sketch:
right-angled equilateral, as it is not possible for all angles to be 60o and for one to also be 90o
obtuse-angled equilateral, as if all angles are 60o the triangle will not have an obtuse angle.

One main misconception is that triangles are related to the orientation of the picture. Learners often associate prototypical images as being their main conceptions of what a shape is like. This can be countered by showing images of triangles in different orientations and sizes (such as tall thin triangles and short wide ones).

	5Gg.02 Estimate and measure perimeter and area of 2D shapes, understanding that shapes with the same perimeter can have different areas and vice versa.













TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TMW.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Ask learners:
· What does perimeter mean?
· How do you find the perimeter of a shape?
· What does area mean? 
· How do you find the area inside a shape?

Give each learner a sheet of centimetre-squared paper. Ask them to draw two different shapes, each with a perimeter of 24 cm. 
Ask learners:
Do you think the area of your two shapes will also be the same? Why or why not?

Ask learners to find the areas of their two shapes and discuss their results with the person next to them.

Now ask learners to draw two different shapes, each with an area of 24 cm2. Ask learners:
Do you think the perimeter of your two shapes will also be the same? Why or why not?

[image: ]Learners will show they are specialising (TWM.01) when they draw examples of shapes that have a perimeter of 24 cm or an area of 24 cm2. 

[image: ]They will show they are generalising (TWM.02) when they have noticed and can explain that shapes with the same perimeter can have different areas and vice versa.

The NRICH task: Numerically Equal (https://nrich.maths.org/1045) provides learners with further opportunity to explore the relationship between area and perimeter. 

Resources:
Centimetre-squared paper
NRICH task

	Learners might not remember the difference between perimeter and area. They might understand the meaning rather than the way to calculate them. 

	5Gg.03 Draw compound shapes that can be divided into rectangles and squares. Estimate, measure and calculate their perimeter and area.
	Ask learners to draw either a rectangle or a square on centimetre-squared paper. Learners should cut out the shape and estimate then calculate the area and perimeter.

Then in pairs, ask learners to join their shapes together, to create a compound shape. Ask learners to discuss:
· What is the area of the compound shape? 
· What is the perimeter of the compound shape? 
· What do you notice about the perimeter and area of your individual shapes compared to your compound shape?
· Would the area or perimeter change if you changed how the shapes were joined together?

Then ask learners to get into a different pair, or, for more challenge, a group of three and repeat the activity. 

The NRICH task: Area and Perimeter (https://nrich.maths.org/7280) provides learners with further opportunity to explore the area and perimeter of compound shapes.

Resources:
Centimetre-squared paper
Scissors
NRICH task

	Possible misconceptions:
Learners may incorrectly think that when they join two shapes together to create a compound shape that the perimeter is equal to the sum of the perimeters of the two shapes. If this is the case, ask learners to draw round their joined two shapes on a separate piece of squared paper, and re-calculate the perimeter of the shape.





	[bookmark: _Toc62635577]Unit 5.3 Topic 3 3D shapes

	Outline of topic:

	Learners will explore geometric properties of 3D shapes and how 3D shapes can be presented in different orientations. They will identify and sketch different nets for a cube.


	Language:

	Key vocabulary:
3D shape
cube, cuboid, prism, cone, pyramid
orientation
net, edge, face, vertex

Key phrases:
The 3D shape has … edges
The 3D shape has … vertices
The 3D shape has … faces


	Recommended prior knowledge:

	Identify, describe, sort, name and sketch 3D shapes by their properties
Match nets to their corresponding 3D shapes






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gg.04 Identify, describe and sketch 3D shapes in different orientations.
	Give each pair of learners a 3D shape or a selection of interlocking cubes for them to create their own 3D shape. Ask the pairs of learners to each sit at a different angle to the 3D shape and sketch what they see (from above, to the left or right of the shape). Ask learners to compare, discuss and describe their sketches.

Ask learners to describe their sketch to a partner and their partner should either construct the same sketch or say which shape is being described.

Use the NRICH task: Building Blocks (https://nrich.maths.org/2343) to encourage learners to explore creating 3D shapes out of cubes and consider how the shapes would look in different dimensions.

Then use the NRICH task: The Third Dimension (https://nrich.maths.org/1148) to introduce learners to sketching 3D shapes using isometric paper.

Resources:
NRICH tasks
3D shapes
Interlocking cubes
Isometric paper

	Possible misconceptions:
Learners may incorrectly believe that the same shape presented from a different orientation is a different shape. 

	5Gg.04 Identify, describe and sketch 3D shapes in different orientations.






TWM.05 Characterising
Identifying and describing the mathematical properties of an object
	Use a “feely bag” (a bag containing 3D shapes). Ask a learner to choose a shape and describe it to the class, using its properties, by how it feels in the bag (discourage learners from looking at the shape). Encourage the correct use of mathematical vocabulary (e.g. face, vertex, vertices, edge, pyramid, prism). Choose learners to guess the shape from its description.

Next ask learners to sketch 3D shapes and explain why a cube is different from a cuboid and a pyramid is different from a prism, for example. 

[image: ]Learners will show they are characterising (TWM.05) when they identify several properties such as faces, vertices, edges to describe various 3D shapes. 

Resources:
Feely bag with 3D shapes inside

	Possible misconceptions:
Learners may incorrectly refer to faces as sides.

	5Gg.05 Identify and sketch different nets for a cube.

















TWM.03 Conjecturing
Forming mathematical questions or ideas

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners to sketch a net for a cube. Then ask them to compare their net with another learner’s net. Ask learners:
Are your nets the same or different?

Encourage learners to discuss what they have found as a class. Choose different pairs of learners to explain what they noticed when they compared nets. Learners should realise that there is more than one way to sketch a correct net for a cube. Pre-prepare some different possible nets to demonstrate to learners how they fold to create a cube.

Then ask learners how many different possible nets can be sketched for a cube. Once they have written what they expect to find, learners should investigate to see if they were correct. Ask learners:
· How can you be sure you have found all the possible nets?
· Would this be the same or different if you had an open cube with 5 faces rather than a closed one with 6?
· How many nets for an open cube do you think there are? How do you know?

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest ideas about how many nets of a cube can be drawn and give reasons why they think this. They will show they are convincing (TWM.04) when they are able to sketch and show that each of their cubes can be folded to create a cube.

Resources:
Cube nets
	Nets of shapes are introduced in Stage 4. Remind learners what a net of a shape means before starting this activity.

There are eleven possible nets for a cube.

[image: Eleven possible nets for a cube]

Possible misconceptions:
Some learners may have drawn the same net as another learner, but in a different orientation. Use the class discussion to confirm that, even though they look slightly different, these nets would be considered to be the same. 





[bookmark: _Toc62635578]Unit 5.4 Calculation

	Learning objectives covered in Unit 5.4 and topic summary:
	5.4 Topic 1
Addition, subtraction and negative numbers
	5.4 Topic 2
Multiplication and division
	5.4 Topic 3
Rules for calculations
	Thinking and Working Mathematically

	5Nc.01
	Count on and count back in steps of constant size, and extend beyond zero to include negative numbers.
	
	
	
	

	5Nc.02
	Recognise the use of objects, shapes or symbols to represent two unknown quantities in addition and subtraction calculations.
	
	
	
	TWM.01 Specialising

	5Ni.01
	Estimate, add and subtract integers, including where one integer is negative.
	
	
	
	TWM.02 Generalising
TWM.04 Convincing

	5Ni.02
	Understand which law of arithmetic to apply to simplify calculations.
	
	
	
	TWM.04 Convincing
TWM.05 Characterising

	5Ni.03
	Understand that the four operations follow a particular order.
	
	
	
	

	5Ni.04
	Estimate and multiply whole numbers up to 1000 by 1-digit or 2-digit whole numbers.
	
	
	
	TWM.01 Specialising
TWM.04 Convincing

	5Ni.05
	Estimate and divide whole numbers up to 1000 by 1-digit whole numbers.
	
	
	
	TWM.04 Convincing

	5Np.02
	Use knowledge of place value to multiply and divide whole numbers by 10, 100 and 1000.
	
	
	
	TWM.01 Specialising
TWM.02 Generalising

	5Np.03
	Use knowledge of place value to multiply and divide decimals by 10 and 100.
	
	
	
	

	5Nf.09
	Estimate, add and subtract numbers with the same number of decimal places.
	
	
	
	TWM.07 Critiquing

	5Nf.10
	Estimate and multiply numbers with one decimal place by 1-digit whole numbers.
	
	
	
	





	[bookmark: _Toc62635579]Unit 5.4 Topic 1 Addition, subtraction and negative numbers

	Outline of topic:

	Learners will develop their counting skills, including counting on and back including using negative numbers. They will explore how to add and subtract when calculations involve negative numbers, and how they can make and use efficient estimations.

Learners will then explore how objects, symbols or shapes can be used to represent variables within a calculation and explore the relationship between two unknown variables in addition and subtraction calculations. 

Learners will consider different strategies to explore adding and subtracting decimals which have the same number of decimal places.


	Language:

	Key vocabulary:
addition, total, sum
subtraction, difference
estimate
negative, positive, zero
unknown, variable, calculation

Key phrases:
An estimate for the answer is …
The sum of … and … is …
The difference between … and … is
The relationship between the two variables is…


	Recommended prior knowledge:

	Recognise the use of objects, shapes or symbols to represent unknown quantities in addition and subtraction calculations
Estimate, add and subtract whole numbers with up to three digits






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nc.01 Count on and count back in steps of constant size, and extend beyond zero to include negative numbers.
	Use a counting stick, divided by lines into 10 sections, as a model for counting on and back. Explain to learners the constant step size and start number e.g. the constant step size is 2 and the start number is 225. Point to each line and ask learners to say the number for that line out loud in unison e.g. 225, 227, 229…. Reverse the sequence and count back from the end number. 

Then give learners a start number and constant step size, and ask them to find the value of a certain line (for example, the fourth line).  Ensure that you use different constant step sizes and start numbers. Learners can count from the start to check their responses.

Negative numbers can be introduced by providing learners with a positive start number and asking them to count back in steps of constant size that would take the sequence into numbers beyond 0. Once learners are familiar with this, you could place 0 at different places on the counting stick and reveal the constant step size. You can then ask learners to identify what the value of either end of the counting stick would be.  You could also give learners two numbers along the line and ask the learners to identify the constant step size and the missing numbers.

Learners can do a similar activity in pairs. Ask them to draw a number line, marked into 10 sections. 
[image: Number line marked into 10 sections]


Learners can then take turns to choose the step size and start number, and ask their partner to find the value of different lines on the number line. They should then count in unison to check their partner’s answer. As with the counting stick, this can be extended to learners choosing a positive start number and then counting back in steps of constant size that would take them to negative numbers.

Resources:
Counting stick
Number line

	A counting stick looks like this:

	
	
	
	
	
	
	
	
	
	



Counting is an essential skill in mathematics as it provides key building blocks to support calculation and allows learners to explore the relationship between numbers. 

Possible misconceptions:
Learners may become confused when a count goes below zero, and believe that the count cannot continue any further.




	5Nc.02 Recognise the use of objects, shapes or symbols to represent two unknown quantities in addition and subtraction calculations.



































TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Write an addition or subtraction calculation with two unknowns on the board, for example:
+
= 143

  
Ask learners to write one set of possible values for the square and the circle. Ask them to compare their answers with a partner. Record on the board a range of different, correct, answers from the learners.  

Ask learners:
How do you know if we have all the possible answers? 
Can anyone create a bar model to show the problem?

Explain that a bar model, such as the one below, is one way that can be used to represent the relationship between the two unknowns and the known value.

	143

	Square
	Circle



Discuss how, if they set the value of one unknown, the bar model can be used to visualise and calculate the value of the other unknown, for example:

	143

	78
	Circle



Circle = 143 – 78

Encourage learners to discuss and create rules and generalisations for how to find a range of different possible values for unknowns. For example, with an addition calculation where two unknowns are combined to make a total, learners could find other possible answers by increasing the value of one unknown and decreasing the value of the other unknown by the same amount.

Represent another type of calculation (for example using different images, 
ball – train = 132 or triangle – 232 = circle, etc.) and repeat the above.


Ask learners:
Is there an unlimited number of combinations of values for the unknowns? Does the number of combinations depend on the structure or type of calculation or where the unknowns are in the calculation?

[image: ]Learners will show they are specialising (TWM.01) throughout the activity as they explore specific examples, and generalising (TWM.02) when they start to find rules and generalisations about the relationship between the variables in different calculation structures.

	A variable is a quantity that can change in value. Variables can be represented by many things, including using symbols, letters, shapes or physical objects. Representing addition and subtraction using variables helps learners explore the relationships that exist between different elements of a calculation, which they can use to help them calculate more efficiently. Learners sometimes find it difficult to conceptualise an object standing for a missing number. It can sometimes be useful for learners to think of the object as ‘hiding’ the missing number first. So, for example, the square is hiding a missing number.

Possible misconceptions:
Learners may think that once assigned a value, a variable cannot change in value. For example, they may think that in b + c = 150, if  b is 80 and c is 70, that there are no other possible values for the variables. 
Learners can sometimes think that if ‘circle’ represents 5 in one calculation, it will always represent 5 in any calculation.  



	5Ni.01 Estimate, add and subtract integers, including where one integer is negative.



























	Write an addition calculation involving a negative number on the class board, for example: 
-7 + 12 = ?

Ask learners to draw a blank number line, and to put 0 in the middle of the number line.  
[image: Blank number line with 0 in the middle]
Ask learners to mark -7 on their number line. 
[image: Blank number line with 0 in the middle and -7 marked]
Then ask learners to use the number line to help them calculate -7 + 12 = ? They will use their knowledge of counting on and counting back to find out the answer (starting from -7, they will count 12 steps to the right and get to 5). 

[image: Number line showing -7, 0 and 5 and the steps forward between them marked]
Initially, learners might start by counting in steps of 1 between the negative number and zero before recognising the gap as a whole step.

Repeat with different addition and subtraction calculations, including where one integer is negative.
Ask learners:
How does 0 in the centre of our number line help us with these types of calculations?

	A zero-centred number line is a useful representation when exploring negative numbers with learners.

Possible misconceptions:
When adding a positive integer to a negative integer, learners may treat the negative integer as if it were positive, for example, they may say that 5 + 8 is 13 and then incorrectly say that               -5 + 8 is -13.
When estimating, learners often try to calculate the answer immediately rather than offer an estimate first as they do not see that estimation can sometimes be appropriate or that it can help them check their final answer is reasonable. 


	5Ni.01 Estimate, add and subtract integers, including where one integer is negative.














TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Write a calculation involving negative numbers on the board, for example:
 -94 + 104 = ?

Ask learners to create a ‘good’ and ‘bad’ estimation for this calculation. Encourage them to ensure that the ‘bad’ estimation is still plausible but less accurate or efficient than their ‘good’ estimation. 

Ask learners to compare their ‘good’ estimations with a partner. Write some of the estimations generated by the class on the board. Ask learners to explain why their estimation is a ‘good’ estimation.

This can then be repeated with other calculations. Encourage learners to explain to each other, rather than the whole class, why their good estimations are ‘good’ and their bad estimations are plausible but less accurate or efficient. 

Learners calculate the answer giving an explanation of their calculation approach. Learners then compare this to their previous estimation.

[image: ]Learners will show they are convincing (TWM.04) as they justify to each other the efficiency and accuracy of their estimations.

	

	5Nf.09 Estimate, add and subtract numbers with the same number of decimal places.
























TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages

	Write an addition or subtraction calculation on the board that does not involve any regrouping and where both numbers have one decimal place, for example:
344.2 + 133.2 = ?

Ask learners to solve the calculation, and then to compare their method with another learner. Repeat with calculations where both numbers have two decimal places, still without any regrouping, such as 344.32 + 133.23 = ?

Next, ask learners to solve the calculations in at least two additional ways. For example, the calculation above could be solved in many ways, including:

· Using a written method
· Counting on using a number line 
· Using a mental method by decomposing the numbers and adding starting with the hundreds (300 + 100, 40 + 30, 4 + 3, 0.3 + 0.2, 0.02 + 0.03)
· Using a mental method by decomposing the numbers and adding starting with the hundredths (0.02 + 0.03, 0.3 + 0.2, 4 + 3, 40 + 30, 300 + 100)
· Using a mental method by adding the whole numbers (344 + 133) before adding the decimals (0.32 + 0.23)

Ask learners: 
What are the advantages and disadvantages of each strategy?
What if the calculation involved regrouping, for example 897.29 + 75.83?
Would any of your methods be harder or easier in this case? Why?

Ensure you repeat the activity for both addition and subtraction of decimals.

[image: ]Learners will show they are critiquing (TWM.07) when they compare and evaluate different approaches to calculations, considering how the advantages and disadvantages of different methods vary based on the type of calculation.

	Encourage learners to always consider if a calculation can be completed mentally or with simple jottings before choosing to use a formal written method. 

Remind learners to decompose and regroup numbers to help with adding or subtracting, and that numbers can be decomposed or regrouped in many different ways.

Possible misconceptions:
When using the column method for addition or subtraction, learners may line up their numbers in columns, not considering the decimal points. 





	[bookmark: _Toc62635580]Unit 5.4 Topic 2 Multiplication and division

	Outline of topic:

	Learners will explore how to multiply numbers with up to two digits by any number up to 1000 and how to divide numbers up to 1000 by a single digit number. They will explore multiplying and dividing numbers by 10 and 100, and whole numbers by 1000.  Learners will then apply these skills to multiply a number which includes tenths by a single digit.


	Language:

	Key vocabulary:
multiplication, multiplier, multiplicand, product 
division, dividend, divisor, quotient
decimals, tenths, hundredths

Key phrases:
The product of … and … is …


	Recommended prior knowledge:

	Estimate and multiply whole numbers up to 1000 by 1-digit whole numbers
Estimate and divide whole numbers up to 100 by 1-digit whole numbers
Use knowledge of place value to multiply and divide whole numbers by 10 and 100






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ni.05 Estimate and divide whole numbers up to 1000 by 1-digit whole numbers.





























TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	On the board, write several division questions, some of which would be more efficient to solve mentally, and some which would be more efficient to solve using a formal written method. For example:

810 ÷ 9 = ?, 344 ÷ 6 = ?, 125 ÷ 5 = ?, 981 ÷ 9 = ?, 907 ÷ 7 = ?, 363 ÷ 6 = ?

Ask learners to discuss the questions in pairs. Ask them to identify and solve the questions which would be more efficient to solve mentally. Then discuss the questions as a class, inviting learners to explain how they have solved some of the questions mentally, and exploring if any other learners approached the same calculation in a different way. Particularly focus on mental strategies such as relating division to known multiplication facts

For example, from the list above, one way to solve each question might be:

· 810 ÷ 9 = ? could be solved mentally using 81 ÷ 9 = 9 and multiplying by 10
· 125 ÷ 5 = ? could be solved mentally by decomposing 125 into 100 and 25 and calculating 100 ÷ 5 and 25 ÷ 5 and combining the answers
· 981 ÷ 9 = ? could be solved mentally by decomposing 981 into 900 and 81 and calculating out 900 ÷ 9 = ? and 81 ÷ 9 = ? and combining the answers
· 363 ÷ 6 = ? could be solved mentally by decomposing 363 into 360 and 3 and calculating 360 ÷ 6 = 60 using their knowledge of 36 ÷ 6 = 6. Learners may realise that this is 363 ÷ 6 = 60 remainder 3 as 363 is 3 more than 360. 

Ask learners to solve the remaining questions using a written method, and to check and compare their answers and methods with a partner. 

Learners could also create their own set of division questions, considering if they would be more efficient to solve mentally or using a written method.

[image: ]Learners will show they are convincing (TWM.04) as they explain why a question would be more efficient to calculate mentally or using a written method, and how they have completed the calculation mentally if they concluded that this was the most efficient method.

This activity can be extended using the NRICH task: Division Rules (https://nrich.maths.org/10490).

Resources:
NRICH task

	Encourage learners to use mental strategies where possible, or methods supported by simple jottings. Learners should try to use their knowledge of multiplication and division and related facts, including dividing by multiples of 10 to help them perform calculations in the most efficient way possible.

Allow learners to use different strategies to find the answers and share the different strategies with the whole class.

	5Ni.04 Estimate and multiply whole numbers up to 1000 by 1-digit or 2-digit whole numbers.
















TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria









TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners to find two whole numbers that when multiplied together total 1000. Then ask them to find another different pair of whole numbers that when multiplied together total 1000, and then ask them to find a third pair. Ask learners to compare their pairs of numbers with their partner. 
Ask learners:
Have you got the same pairs as your partner? 
How many possible pairs do you think there are? 

Learners could use a table to systematically list all possible pairs of solutions:

	1
	1000

	2
	500

	4
	250

	5
	200

	8
	125

	10
	100

	20
	50

	25
	40



[image: ]Learners will show they are specialising (TWM.01) when they logically choose pairs of numbers and check they satisfy the criteria of multiplying to a total of 1000.

Next ask learners to discuss with a partner how they could find all pairs of whole numbers that when multiplied together total 1000. Then ask them to work with their partner to find all possible pairs. Encourage learners to explain their strategies for finding the pairs of numbers, such as using known multiplication facts to find other pairs.

Ask learners: 
Can you convince me that you have found all the possible solutions?

[image: ]Learners will show they are convincing (TWM.04) when they are systematic in finding and presenting their examples, in order to justify their ideas and show that they have not missed any pairs of numbers that multiply to total 1000.
This activity can be extended by asking learners to find three integers that multiply to total 1000. 
Ask learners:
How many possible sets of three integers can you multiply to total 1000? 
How can you be sure? 

	Encourage learners to use mental strategies where possible, or methods supported by simple jottings. Learners should try to use their knowledge of multiplication and related facts, including multiplying multiples of 10 and 100 to help them find solutions in the most efficient way possible.

Possible misconceptions:
Learners sometimes decompose numbers to help with a calculation, but forget to multiply all the partial products.

When asked to estimate, learners sometimes carry out the full calculation instead of estimating. 

	5Ni.04 Estimate and multiply whole numbers up to 1000 by 1-digit or 2-digit whole numbers.








TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	To explore estimation, provide learners with some multiplication questions, which might be more efficient to solve using a written method, for example: 

· 373 × 6 = ?      
· 567 × 5 = ?      
· 837 × 8 = ?      
· 483 × 7 = ?

Give learners a short time limit and ask them to create a sensible estimation for the answers. Ask them to compare and discuss their estimations with a partner, convincing them that their estimation is sensible. Then discuss the different estimations as a class. 

[image: ]Learners will show they are convincing (TWM.04) when they are justifying their estimate and method of obtaining it to their partner.

	Ensure learners understand they can use estimation to check their answers found using written methods are reasonable.

	5Np.02 Use knowledge of place value to multiply and divide whole numbers by 10, 100 and 1000.












TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Ask learners to use calculators to investigate what happens when you multiply and divide whole numbers by 1000. Before they begin, ask learners:
· What do you think might happen to the numbers? Can you use your knowledge of multiplying and dividing by 10 and 100 to predict what might happen when you multiply and divide by 1000?
· How are you going to work systematically so you can identify any rules or patterns?

Invite learners to record the results of different calculations, and to begin to identify patterns and make generalisations. Learners may find it useful to use a place value grid to help them explore the patterns they have noticed. To help draw out learners’ thinking ask:
· What patterns do you think you have identified?
· Can you describe what is happening to the digits and their place value?
· Can you give me an example of a generalisation you have made?
· How could we test these generalisations to make sure they are always true? 

[image: ]Learners will show they are specialising (TWM.01) and generalising (TWM.02) as they explore different examples of multiplying and dividing by 1000 and then begin to suggest their own generalisations.

This activity can be extended by using the NRICH task: The Deca Tree (https://nrich.maths.org/2006).

Resources:
Calculators
Place value grids
NRICH task

	Multiplying and dividing by 1000 builds upon learners’ knowledge of multiplying and dividing by 10 and 100. This is an important skill as it supports a wide range of other calculations and other areas of mathematics. 

Multiplying and dividing by 1000 also allows learners to convert between some standard units of measurement, for example, converting between g and kg and ml and l.

Possible misconceptions
Learners may be adding zeros mechanically when multiplying by 10 or 100 without understanding what is happening to the digits and their place value, and the size of the number. This is a misconception that leads to errors when calculations involve decimals.
For example, learners may incorrectly say              3.6 × 100 = 3.600 rather than 360.
Try to encourage learners to consider whether the numbers are getting larger (if multiplying by 10 or 100) or smaller (if dividing by 10 or 100) because learners sometimes confuse the direction in which they move the digits in a number to multiply or divide by 10 or 100.


	5Np.03 Use knowledge of place value to multiply and divide decimals by 10 and 100.
	Create a set of 8 cards that have either ÷10, ÷100, ×10, ×100 on them and distribute one set to each pair of learners, who shuffle the cards and place them in a pile.

Ask learners to take turns with their partner to roll a 0–9 die 4 times and to create a 4-digit number with two decimal places, for example, 35.64.

Once both learners in a pair have created their number, they select a card from the top of the pile (e.g. ×10). Learners then carry out the calculation on the number they have created (e.g. 35.64 × 10 = 356.4). They can use a place value grid to support their calculation if needed. Learners explain to their partner how they have carried out the calculation and whether the total is larger or smaller than the original number. 

The learner with the smallest number wins a point. The cards are reshuffled and they repeat the activity by each rolling the 0–9 die 4 times. This time the learner with the largest number wins. They repeat the activity deciding each time whether the learner with the smallest or largest number wins. 

Resources:
0–9 dice
Place value grids
Sets of cards showing ÷10, ÷100, ×10 or ×100
	Multiplying and dividing by 10 and 100 are important skills and allow learners to calculate a wider range of calculations mentally, for example multiplying and dividing by multiples of 10 or 100. Multiplying and dividing by 10 and 100 also allows learners to convert between some standard units of measurement, for example, multiplying by 10 converts mm to cm and dividing by 100 converts cm to m.

Possible misconceptions:
Learners may be using the strategy of ‘adding zeros’ when multiplying by 10 or 100, which worked for whole numbers but introduces errors for decimals. 
For example, learners may incorrectly say            3.6 × 100 = 3.600 rather than 360.
Learners sometimes confuse the direction in which they move the digits in a number to multiply or divide by 10 or 100. Try to encourage learners to consider whether the numbers are getting larger (if multiplying by 10 or 100) or smaller (if dividing by 10 or 100). 
Remind learners that not all multiplication calculations make a number larger and not all division calculations make a number smaller because this is not the case for multiplication and division by numbers less than 1.


	5Nf.10 Estimate and multiply numbers with one decimal place by 1-digit whole numbers.
	Write a calculation that involves a number with one decimal place multiplied by a whole number on the board, for example: 6.7 × 6 = ?

Ask learners:
How could you estimate the answer first?
What might be a reasonable way to estimate it?
How could you solve this calculation to find the correct answer?

Ask learners to discuss this in pairs, before selecting learners to share their thoughts and methods with the class. Discuss how learners could decompose the decimal into 6 and 0.7 and multiply both elements by 6, before combining their answers. 

Ask learners to create their own calculations by turning over 2 digit cards and forming them into a decimal (e.g. 3.1), and then rolling a 0–9 die and multiplying the decimal by the number rolled. Ask learners to estimate the answer first by using strategies such as rounding to the nearest whole number.

This activity can be extended by asking learners to turn over 3 digit cards and asking them to create a 3-digit number with one decimal place (e.g. 87.3), before rolling the die and multiplying as above. 

Ask learners:
How can you use the method and skills you have developed to help you solve this question?
Should you always use the same method of calculation? 
When might it be more efficient to use a formal written method?

Resources:
0–9 digit cards
0–9 dice

	Encourage learners to use decomposition and known facts when multiplying a decimal by whole numbers, for example, 3.4 × 5 = ? can be calculated by carrying out 3 × 5 = 15 and                 0.4 × 5 = 2 (using their knowledge that                        4 × 5 = 20).

Possible misconceptions:
Learners sometimes ignore the decimal point and treat decimals as integers, for example they may give the answer to 5.6 × 3 is 168, incorrectly as 56 × 3 is 168. 


A digit card is a card with a number from 0 to 9 written on it. 









	[bookmark: _Toc62635581]Unit 5.4 Topic 3 Rules for calculations

	Outline of topic:

	Learners will explore the associative, commutative and distributive law, and consider how these can be used to assist with calculations. They will then begin to explore the order of operations and consider in which order multiplication, division, addition and subtraction should be carried out.


	Language:

	Key vocabulary:
associative law, commutative law, distributive law
addition, subtraction, multiplication, division
order of operations

Key phrases:
The associative/commutative/distributive law means that…. is the same as…


	Recommended prior knowledge:

	Understand the commutative and associative property of multiplication, and use this to simplify calculations






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ni.02 Understand which law of arithmetic to apply to simplify calculations.


























TWM.05 Characterising
Identifying and describing the mathematical properties of an object

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution

	Write the following on the board:
· Commutative Law
· Associative Law
· Distributive Law

Before discussing the distributive law, ensure learners are confident using the commutative and associative laws. 

Explain to learners that these are the names of the three laws of arithmetic. Provide learners with some examples of each law.

Ask learners:
What do these different laws mean? 

In pairs, ask learners to discuss and then create a definition for each law, ensuring that learners state which operations (addition and multiplication) the law applies to. 

Ask learners:
How can these laws help us to calculate more efficiently?

Ask learners to create calculations which are made more efficient by each law, for example: 

Associative law of addition: 7 + 8 + 2 = (7 + 8) + 2 = 7 + (8 + 2)

They should discuss their examples with a partner, and convince them that the calculation uses the law that they say they are using and that the calculation was facilitated by the use of the law.

[image: ]Learners are characterising (TWM.05) as they explore and discuss how the different laws can be applied and used, and convincing (TWM.04) when they are presenting their examples to their partner.

	Commutative: means the calculation can be carried out in any order e.g. 7 × 4 = 4 × 7

Associative: means that how we group numbers when calculating does not matter. For example, when calculating 6 x 3 x 4 we can calculate 6 × 3 first and multiply it by 4, or calculate 3 × 4 first and multiply it by 6. 

Distributive: means that we can decompose and regroup numbers within a calculation in any way. For example: 
232 × 2 = (200 × 2) + (30 × 2) + (3 × 2)
or 
(230 × 2) + (2 × 2) etc.

Possible misconceptions:
Learners may believe the laws apply to all four operations.

	5Ni.03 Understand that the four operations follow a particular order.
	Write the following calculation on the board: 
5 × 6 + 4 ÷ 2 – 1 = ?

Ask learners to imagine there were no rules for which order to use the four operations. Ask them to see how many different possible answers they could get for this calculation. Ask them to explain how they arrived at each of their answers. 

Some possible answers are:
· 16 by calculating the operations from left to right
· 20 by calculating 6 + 4 then ÷ 2 then – 1 and finally multiplying by 5 
· 31 by calculating the operations in the correct order,
i.e. 5 × 6 then 4 ÷ 2 and then – 1

Ask learners:
Are all of these possible answers correct? 
How do you know which answer is correct?

Explore with learners the order of the operations and why it is necessary. 

Give learners some questions which involve one multiplication or division and one addition or subtraction where they should apply the order of operations to find the correct answer, for example:

· 5 + 3 × 4
· 11 – 8 ÷ 2
· 19 + 12 ÷ 6
· 1 × 9 – 7

Ask learners to identify the part to be calculated first, put a circle around those numbers, do that calculation and then calculate the final answer.

Encourage learners to create their own calculations which involve one multiplication or division and one addition or subtraction, and to apply the order of operations to find the correct answer.

	Within a calculation, division and multiplication needs to be carried out first, before addition and subtraction. However, division and multiplication have the same priority as each other and therefore, they are carried out in the order in which they appear within a calculation (reading left to right). Addition and subtraction also have the same priority as each other and therefore are also carried out in the order they are written in the calculation (but always after multiplication and division).

Note: Learners are not introduced to the order of the four operations with brackets until Stage 6. 


Possible misconceptions:
Learners sometimes believe that division has to be carried out before multiplication and addition has to be carried out before subtraction, regardless of the order in which they appear within a calculation. 




[bookmark: _Toc62635582]Unit 5.5 Statistical methods

	Learning objectives covered in Unit 5.5 and topic summary:
	5.5 Topic 1
Designing the enquiry
	5.5 Topic 2
Presenting and explaining results
	5.5 Topic 3
Using the mode and the median
	5.5 Topic 4
The statistical cycle
	Thinking and Working Mathematically

	5Ss.01
	Plan and conduct an investigation to answer a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).
	
	
	
	
	TWM.04 Convincing
TWM.07 Critiquing

	5Ss.02
	Record, organise and represent categorical, discrete and continuous data. Choose and explain which representation to use in a given situation:
· Venn and Carroll diagrams
· tally charts and frequency tables
· bar charts
· waffle diagrams
· frequency diagrams for continuous data
· line graphs
· dot plots (one dot per data point).
	
	
	
	
	TWM.07 Critiquing

	5Ss.03
	Understand that the mode and median are ways to describe and summarise data sets. Find and interpret the mode and the median, and consider their appropriateness for the context.
	
	
	
	
	TWM.03 Conjecturing

	5Ss.04
	Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation.
	
	
	
	
	TWM.04 Convincing





	[bookmark: _Toc62635583]Unit 5.5 Topic 1 Designing the enquiry

	Outline of topic:

	Learners will discuss and use a variety of data collection methods in order to answer statistical questions.


	Language:

	Key vocabulary:
data, data collection
statistics, statistical questions

Key phrases:
Data collection method


	Recommended prior knowledge:

	Collect categorical and discrete data to answer a statistical question






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ss.01 Plan and conduct an investigation to answer a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).




TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners to work in small groups to investigate the journey to school of all learners in their school. Learners must first create a set of statistical questions, which they could answer through collecting and analysing data. Encourage learners to consider the time it takes to get to school or the distance they travel (continuous data), as well as the method of transport (categorical data) or how many people they travel with (discrete data).

Learners plan and create their own data collection activity, deciding what data to collect and how to collect and analyse it. Then ask each group of learners to present their ideas to another group of learners. 

[image: ]Learners will show they are critiquing (TWM.07) when they compare and evaluate another group’s approach to the investigation and the advantages and disadvantages of different data collection methods.

[image: ]Learners will also show they are convincing (TWM.04) when they justify their choices and explain why they believe their suggestions are appropriate and fit for purpose.

This activity can be extended by showing learners the NRICH task: Real Statistics (https://nrich.maths.org/4938) and asking them how they could adapt their investigation if they needed to collect data from children around the world, rather than just from within their school.

Resources:
NRICH task

	Learners conduct simple statistics investigations as part of a four-part statistical enquiry cycle:
[image: Statistics enquiry cycle: 1 Specify the problem and plan; 2 Record, organise and represent data; 3 Interpret data; 4 Discuss data and check predictions]





	[bookmark: _Toc62635584]Unit 5.5 Topic 2 Presenting and explaining results

	Outline of topic:

	Learners will explore how to record, organise and represent categorical, discrete and continuous data, considering the benefits, disadvantages and effectiveness of representing data in different ways. They will interpret a range of data in order to make statistical statements and answer statistical questions. 


	Language:

	Key vocabulary:
data, representations
Venn Diagrams, Carroll Diagrams, tally charts, frequency tables, bar charts, waffle diagrams, frequency diagrams, line graphs, dot plots
statistical questions
categorical data, discrete data, continuous data

Key phrases:
Appropriate representation of data


	Recommended prior knowledge:

	Record, organise and represent categorical and discrete data






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ss.02 Record, organise and represent categorical, discrete and continuous data. Choose and explain which representation to use in a given situation:
· Venn and Carroll diagrams
· tally charts and frequency tables
· bar charts
· waffle diagrams
· frequency diagrams for continuous data
· line graphs
· dot plots (one dot per data point).

5Ss.04 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation.

	Show learners the two sets of data below showing the heights in centimetres of 15 customers from Shop A and 15 customers from Shop B.

Shop A:
164.5, 180.2, 193, 157.8, 156.2, 166.6, 175.2, 163.3, 185.3, 192.1, 165.3, 176.7, 158.6, 175.3, 170
Shop B:
132.2, 122.3, 182.4, 143.2, 123.1, 178, 111.3, 130, 187.1, 116.8, 167.3, 115.2, 134.2, 141.1, 122.9

Ask learners to organise and represent the data to help them identify and interpret patterns. They could start by organising the data into a grouped frequency table or tally chart, before presenting this as graphs or charts.
Learners should make conclusions from the data about shops A and B such as noticing shop A is likely to be visited mostly by adults, whereas shop B has a wider range of heights, so is likely to be visited by adults and children.

Learners should also consider the sources of variation, For example, shop A might have measured the heights of the customers on a Monday morning when only adults entered the shop whereas shop B measured the heights of customers on a Saturday afternoon when both adults and children entered the shop, and this may cause variation between the data sets.
	This learning objective covers multiple representations of data. Discuss with learners the purpose and suitability of each representation for particular types of data before starting this activity. 

Learners conduct simple statistics investigations as part of a four-part statistical enquiry cycle:
[image: Statistics enquiry cycle: 1 Specify the problem and plan; 2 Record, organise and represent data; 3 Interpret data; 4 Discuss data and check predictions]

	5Ss.02 Record, organise and represent categorical, discrete and continuous data. Choose and explain which representation to use in a given situation:
· Venn and Carroll diagrams
· tally charts and frequency tables
· bar charts
· waffle diagrams
· frequency diagrams for continuous data
· line graphs
· dot plots (one dot per data point).
TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages
	This activity is based on the NRICH task: If the World Were a Village (https://nrich.maths.org/7725).

Show learners the different ways of presenting the same data as detailed in the NRICH task. Encourage learners to consider the appropriateness, impact and effectiveness of each way of presenting the data. For example, in the flags example:
· the data in the table is easy to read, but does not give a visual representation of the data
· it is clear to see the proportion of each location in the waffle diagram, but it is more difficult to make comparisons between similarly sized sections 
· it is easy to compare locations in the horizontal bar chart and order the locations from largest to smallest, but using an axis and labelling would make it easier to read exact frequencies.

[image: ]Learners will show they are critiquing (TWM.07) when they consider the advantages and disadvantages of each different representation. 

Show learners the additional data about electricity, air and water from the end of the NRICH task. Ask learners to represent this data and explain why they have chosen to represent the data in this way, giving the advantages and disadvantages.

Resources:
NRICH task






	Possible misconceptions:
Learners may choose inappropriate representations for data. For example, rather than using a frequency diagram for continuous data, they may incorrectly use a bar chart.
When creating tally charts, learners may forget to use the ‘gate’ system of tallying, and instead record as individual tally’s, for example incorrectly recording 8 as I I I I I I I I instead of  I I I I I I I 

This learning objective covers multiple representations of data. Discuss with learners the purpose and suitability of each representation for particular types of data before starting this activity. 
Learners conduct simple statistics investigations as part of a four-part statistical enquiry cycle. In the second part of the statistical cycle, learners record, organise and represent data.
[image: Statistics enquiry cycle: 1 Specify the problem and plan; 2 Record, organise and represent data; 3 Interpret data; 4 Discuss data and check predictions]

	5Ss.04 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation.






TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	This activity is based on the NRICH task: Birdwatch (https://nrich.maths.org/7553). 

Show learners the data provided in the NRICH task. Ask learners to discuss what the data means and represents, and to then create a series of at least five statements based on the data presented. For example:
· black birds were seen in more gardens than robins
· starlings were seen in approximately half of the gardens 

[image: ]Ask learners to represent the data with a chosen form of representation and justify why they have chosen that representation. Learners will show they are convincing (TWM.04) when they give a justification that is related to the appropriateness of their chosen representation.

Resources:
NRICH task

	Instead of using the data presented in the NRICH task, you could present some data about a recent event or local issue and ask learners to interpret and discuss this data.

Learners conduct simple statistics investigations as part of a four-part statistical enquiry cycle:
[image: Statistics enquiry cycle: 1 Specify the problem and plan; 2 Record, organise and represent data; 3 Interpret data; 4 Discuss data and check predictions]





	[bookmark: _Toc62635585]Unit 5.5 Topic 3 Using the mode and the median

	Outline of topic:

	Learners will be introduced to averages and explore how the mode and median can be calculated. They will also explore different situations where the mode or median may be useful to find.


	Language:

	Key vocabulary:
average, mode, median
data

Key phrases:
The median of the data is …
The mode of the data is …


	Recommended prior knowledge:

	Data collection methods
Comparing and ordering whole numbers






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ss.03 Understand that the mode and median are ways to describe and summarise data sets. Find and interpret the mode and the median, and consider their appropriateness for the context.

















TWM.03 Conjecturing
Forming mathematical questions or ideas
	Use the NRICH task: Cashing Up (https://nrich.maths.org/10468) to introduce learners to the concept of the mode in a familiar context. Learners should be encouraged to consider the purpose and possible use of calculating the mode. Ask learners to think about other contexts where knowing the mode may be useful. 

Then, introduce learners to the median by presenting them these sets of numbers and their corresponding medians. The numbers represent three tests (Test 1, 2 and 3 each that had a possible score out of 15) that 9 learners completed:

Test 1: 		1, 2, 4, 4, 5, 6, 6, 6, 7 		median = 5 
	
Test 2: 		3, 3, 3, 3, 3, 4, 4, 7, 8 		median = 3

Test 3: 		7, 7, 8, 9, 9, 10, 10, 10, 15 	median = 9

Using this example, explain that the median is the value that leaves the same number of data values above and below in an ordered set of data (4 marks below 5 and 4 marks above 5).

Ask learners to use the information provided to make conjectures about how the median of a set of data is found. 

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest ideas about how the median can be calculated. 

Once learners are secure with how to find the median, ask them to consider some situations where the median may be useful to know. 

This activity can be extended by encouraging learners to make connections between the mode and median of a set of data. Write the following set of data on the board which represents the number of vegetables one person ate between Monday and Friday:

5, 2, 6, 7, 5

Ask learners to find the mode and median.
What do you notice about the median and mode of this data? (The mode and median are both 5.)
Ask learners to create other sets of data which have the same median and mode.

Resources:
NRICH task

	The mode is the piece of data that occurred the most often. The median is the middle piece of data. When the data is in order the median leaves the same number of data above and below it. Ensure that learners know that the median actually relates to an idea of how typical something is. For example, the weight or height of the typical person (or average person). 

Possible misconceptions:
Learners may confuse the definition of median and mode.
When finding the median of a set of data, learners may forget to place the data in order first.



















The mode represents the number of vegetables that were eaten most in one day and the median is the value that leaves the same number of data values above and below it (2 below 5 and 2 above 5).


	5Ss.03 Understand that the mode and median are ways to describe and summarise data sets. Find and interpret the mode and the median, and consider their appropriateness for the context.

5Ss.04 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation.

	Show learners the information below:

Angelique completes a spelling test with 10 questions each week. Her last five scores out of 10 were 1, 1, 5, 6, 7.

Ask learners to find the mode and the median for this set of data. 
Ask learners:
Is the mode an appropriate representation of Angelique’s scores? Why or why not?
Is the median an appropriate representation of Angelique’s scores? Why or why not?

Ensure learners understand that in this situation the mode is not an appropriate measure as most of Angelique’s marks (3 out of 5) were above 1. In this case, they should choose the median as a more accurate representation of the data. Ensure that leaners understand that the median is a measure of her typical score of 5 which is more representative of her spelling than the mode.

	






	[bookmark: _Toc62635586]Unit 5.5 Topic 4 The statistical cycle

	Outline of topic:

	In order for learners to understand the statistical cycle, they will apply all elements of the cycle to conduct a statistical investigation by:
specifying the problem, planning the investigation and making predictions
collecting, recording and organising the data
considering how to appropriately represent the data 
interpreting the data and discussing conclusions.


	Language:

	Key vocabulary:
data, data collection
statistics, statistical questions
representations
Venn Diagrams, Carroll Diagrams, tally charts, frequency tables, bar charts, waffle diagrams, frequency diagrams, line graphs, dot plots
categorical data, discrete data, continuous data
average, mode, median

Key phrases:
Data collection method
Appropriate representation of data
The median of the data is …
The mode of the data is …


	Recommended prior knowledge:

	Collect categorical and discrete data to answer a statistical question
Record, organise and represent categorical and discrete data
Comparing and ordering whole numbers






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Ss.01 Plan and conduct an investigation to answer a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).

5Ss.02 Record, organise and represent categorical, discrete and continuous data. Choose and explain which representation to use in a given situation:
· Venn and Carroll diagrams
· tally charts and frequency tables
· bar charts
· waffle diagrams
· frequency diagrams for continuous data
· line graphs
· dot plots (one dot per data point).

5Ss.03 Understand that the mode and median are ways to describe and summarise data sets. Find and interpret the mode and the median, and consider their appropriateness for the context.

5Ss.04 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation.

	Select three pieces of text aimed at different reading levels, e.g. one for young children, one for teenagers, one for adults.
Ask learners: 
What differences are there between these texts, which are aimed at different age groups?

Learners should discuss their ideas and consider which data they might collect, e.g. number of pictures, word length, words per paragraph, font size, number of paragraphs.

Record learners’ ideas and ask learners to categorise them as statistical and non-statistical. For example, number of pictures, font size, and number of paragraphs can be considered non-statistical in this case, as they are a direct comparison of single values, whereas word length and words per paragraph will have several variable answers.
 
Learners should plan and conduct an investigation to answer a set of related statistical questions from the ideas suggested by the class. Learners should create a data collection sheet or tally chart to record their data. For example:

	Number of letters in a word
	Tally

	1
	|||| |

	2
	|||| ||



Learners should then organise and create representations of the data e.g. frequency tables, waffle diagrams, bar charts, line graphs etc., considering which representation is best.

[image: Bar chart]
	Number of letters in a word
	Frequency

	1
	6

	2
	7

	3
	9

	4
	10

	5
	8

	6
	5

	7
	4

	8
	1




The frequency table is a good way of organising the data instead of a list or tally chart, but does not give a very good visual picture of the data. The bar chart shows the pattern clearly (goes up, peaks in the middle and then goes down) and it is easy to read exact frequencies. The waffle diagram shows proportions of the data clearly, but there is not enough information to read exact frequencies.

Learners should calculate the median and mode for their data and consider which of these is appropriate for the data.

For example: data collected on the number of words per paragraph in a piece of text for teenagers:
41, 41, 60, 80, 82, 83, 85, 87, 90, 91, 92
Mode: 41
Median: 83

In this case the mode is less appropriate than the median. The mode is the lowest number of words per paragraph, so this does not represent the data well, whereas five of the pieces of data are within 5 words of the median, so this is a more accurate representation of the data because it relates to the typical paragraph length.

Learners should then interpret their data and identify patterns within and between the data sets. 
For example, for the graphs below learners may identify that both graphs follow the same pattern of going up and then going down, but 4-letter words are most common in the child’s book, whereas 5-letter words are most common in the teenager’s book. 


[image: Bar chart of number of letters in a word and frequency for a teenage book]

[image: Bar chart of number of letters in a word and frequency for a child's book]









Learners should discuss conclusions. They should also consider reasons for these and possible sources of variation (why the data shows variations and give reasons for the differences in the data they collected). For example, learners might notice the text aimed at teenagers had longer words than the text aimed at children, because older children are able to read longer words than younger children.
 
Resources:
Three pieces of text aimed at different reading levels

	A non-statistical question is one with a deterministic answer (it has a single answer), whereas a statistical question is one that will have variable answers so collecting data is necessary for it to be answered.

Learners conduct simple statistics investigations as part of a four-part statistical enquiry cycle:
[image: Statistics enquiry cycle: 1 Specify the problem and plan; 2 Record, organise and represent data; 3 Interpret data; 4 Discuss data and check predictions]



























[bookmark: _Toc62635587]Unit 5.6 Fractions, percentages, decimals and proportion

	Learning objectives covered in Unit 5.6 and topic summary:
	5.6 Topic 1
Understanding and comparing fractions and decimals
	5.6 Topic 2
Calculating with fractions
	5.6 Topic 3
Understanding percentage and equivalence
	5.6 Topic 4
Ratio and proportion
	Thinking and Working Mathematically

	5Nf.01
	Understand that a fraction can be represented as a division of the numerator by the denominator (unit fractions, three-quarters, tenths and hundredths).
	
	
	
	
	TWM.05 Characterising

	5Nf.02
	Understand that proper fractions can act as operators.
	
	
	
	
	TWM.04 Convincing

	5Nf.03
	Recognise that improper fractions and mixed numbers can have an equivalent value.
	
	
	
	
	TWM.01 Specialising
TWM.02 Generalising
TWM.04 Convincing

	5Nf.04
	Recognise that proper fractions, decimals (one decimal place) and percentages can have equivalent values.
	
	
	
	
	TWM.04 Convincing
TWM.05 Characterising

	5Nf.05
	Estimate, add and subtract fractions with the same denominator and denominators that are multiples of each other.
	
	
	
	
	

	5Nf.06
	Estimate, multiply and divide unit fractions by a whole number.
	
	
	
	
	TWM.01 Specialising
TWM.02 Generalising

	5Nf.07
	Recognise percentages of shapes, and write percentages as a fraction with denominator 100.
	
	
	
	
	

	5Nf.08
	Understand the relative size of quantities to compare and order numbers with one decimal place, proper fractions with the same denominator and percentages, using the symbols =, > and <.
	
	
	
	
	TWM.04 Convincing

	5Nf.11
	Understand that:
· a proportion compares part to whole
· a ratio compares part to part of two or more quantities.
	
	
	
	
	TWM.05 Characterising
TWM.06 Classifying





	[bookmark: _Toc62635588]Unit 5.6 Topic 1 Understanding and comparing fractions and decimals

	Outline of topic:

	Learners will explore how a fraction can be represented as the division of the numerator by the denominator, and how equivalent decimals can be found for a range of fractions (unit fractions, , tenths and hundredths). Learners will then explore how proper fractions can act as operators, and explore the equivalence and conversion between mixed numbers and improper fractions. 


	Language:

	Key vocabulary:
fraction
equivalence
operator
numerator, denominator

Key phrases:
… is equivalent to …


	Recommended prior knowledge:

	Understand how to represent unit fractions and  as a division of the numerator by the denominator
Understand that unit fractions can act as operators
Understand equivalence of proper fractions






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nf.01 Understand that a fraction can be represented as a division of the numerator by the denominator (unit fractions, three-quarters, tenths and hundredths).

5Nf.04 Recognise that proper fractions, decimals (one decimal place) and percentages can have equivalent values.

TWM.05 Characterising
Identifying and describing the mathematical properties of an object

	Write the following on the board and ask learners:
What is the same and what is different? 

          0.25        1 ÷ 4

Through discussion, identify that all three have the same value and are equivalent.  can be written as 1 ÷ 4, which when calculated is 0.25. 

[image: ]Learners will show they are characterising (TWM.05) when they consider the similarities and differences between the different items provided and their mathematical properties.

To help demonstrate this, provide learners with a number line from 0 to 1, marked into tenths, on a piece of paper. 
[image: Number line from 0 to 1, marked into tenths]

Ask learners to colour  of the number line, encouraging them to do this by folding the number line to create 4 equal sections. 
[image: Number line from 0 to 1, marked into tenths, with folds indicated to create 4 equal sections and the first section shaded]

Ask learners to identify the value of  of the number line, and identify that this is half way between 0.2 and 0.3, and therefore equal to 0.25.

Provide learners with the further fractions, such as , , , , and ask them to write the corresponding division statement, and find the equivalent decimal, using number lines if they wish. Represent each of these fractions accurately either diagrammatically or with a strip of paper.

Encourage learners to make connections between their answers. For example, can they use the decimal equivalent of  to find the decimal equivalence of ?  Learners should use their pictorial representations to justify their connections.

Resources:
Number lines

	It is important that learners have a secure understanding of decimals (tenths and hundredths).

Possible misconceptions:
Learners may incorrectly believe that the fraction line can be replaced with a decimal point, e.g.  is equivalent to 1.4.


	5Nf.02 Understand that proper fractions can act as operators.






































TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners what finding a fraction of something means. Give the example of  and ask what it would mean finding a fifth of something. Establish that they understand that it means finding equal parts of a whole, in this example 5 equal parts. 

Ask learners to calculate  of 45. Encourage learners to show their working and use diagrams, such as the bar, for support. For example:
[image: Bar model to support calculating one fifth of 45]

Then ask learners:
How could we use this answer to find  of 45?
[image: Bar model to support calculating two fifths of 45]
Use diagrams to support learners to see that once they have found  of 45          (45 ÷ 5 = 9), they can find   of 45 by multiplying their answer by 2 (9 × 2 = 18). They could also find   of 45 by multiplying their answer by 3 (9 × 3 = 27) and so on.

Give learners similar questions to practise using proper fractions as operators, then share the following problem with learners:

A teacher writes the number 33 on the board.
Mia finds two thirds of the number. Hassan multiplies the number by  
Will their answers be the same? Why or why not?
Ask learners to discuss the problem in small groups and then to share their thinking as class. 

[image: ]Learners will show they are convincing (TWM.04) when they explain to their groups and the wider class the reasoning and thinking behind their response to the given problem.

Through discussion, identify that multiplying a number by  and finding  of a number is the same, and that correctly carrying out  × 33 and  of 33 would result to the same answer of 22. 

	Possible misconceptions:
Learners may not understand that ¼ × 40 is the same as ¼ of 40. 
Learners may also fail to recognise commutativity when using fractions as an operator. They may not recognise that 40 × ¼ is the same as ¼ × 40.

	5Nf.03 Recognise that improper fractions and mixed numbers can have an equivalent value.









































TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Show learners the following diagram, and ask them to write the fraction of the shape that is shaded:

	
	
	

	
	
	



Next, show this diagram and ask learners to write the fraction that is represented:

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Select learners to share their ideas with the class. Discuss how the diagram could be represented as both 1 (one whole, and ) or as . Establish that the mixed number 1 and the improper fraction  are equivalent. 

Provide learners with the table below and ask them to complete the missing boxes. 

Ask learners if they can identify a way of converting between the mixed number and the improper fractions. 

Ask learners to draw a second representation for each fraction and to explain these representations. 


	Mixed number
	Improper fraction
	Diagram
	2nd representation

	1
	
		
	
	
	
	
	
	

	
	
	
	
	
	
	



	[image: Hexagon divided into 6 equal parts with all parts shaded][image: Hexagon divided into 6 equal parts with 5 parts shaded]

	
	
		
	
	
	
	

	
	
	
	
	



	

	1
	
	
	

	2
	
	
	

	
	
	
	

	
	
	
	



[image: ]Learners will show they are specialising (TWM.01) when they explore specific examples of converting between improper fractions and mixed numbers and generalising (TWM.02) when they begin to make generalisations about how they can convert between mixed numbers and improper fractions. 

Resources:
Problem table

	It is important that learners are supported to make their own generalisations of how to convert mixed numbers and improper fractions, rather than simply being given a method to follow. 

Through discussions, learners should understand that there are different ways to represent a fraction with diagrams, so they do not become too used to seeing one way such as boxes or pizzas. For example, one quarter could be represented as:
[image: Three ways to represent one quarter]




Possible misconceptions:
Learners may believe that to convert between mixed numbers and improper fractions that you add the whole number to the numerator, for example, they may say that 2 =  as 2 + 3 = 5.

	5Nf.03 Recognise that improper fractions and mixed numbers can have an equivalent value.







TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Show learners the following problem:
Oliver says that  is less than 6.
Do you agree? Why or why not?

Encourage learners to convince using different ways, such as by reasoning with the numbers but also reasoning with diagrams or pictorial representations.

Ask learners to create a similar question for a partner to answer.

[image: ]Learners will show they are convincing (TWM.04) when they use their knowledge of equivalence between mixed numbers and improper fractions to develop an explanation. 

	

	5Nf.08 Understand the relative size of quantities to compare and order numbers with one decimal place, proper fractions with the same denominator and percentages, using the symbols =, > and <.

5Nf.04 Recognise that proper fractions, decimals (one decimal place) and percentages can have equivalent values.












TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Show learners five pairs of fractions with the same denominator or decimals. Ask learners to compare each pair of fractions or decimals and insert the correct symbol between them (=, > or <).
0.4      0.9

      

      0.2

0.1      

      0.3

Then give learners sets of fractions with the same denominator or decimals and ask them to order them from smallest to largest. For example:

,       ,       ,       ,       

0.3,       0.7,       0.1,       0.9,       0.5,       0.8

0.4,       ,       0.9,       ,        ,       0.7

[image: ]Invite learners to create diagrams to help convince each other that their answers are correct. Learners will show they are convincing (TWM.04) when they explain to their partner, with the aid of representations, why they believe their solutions are correct.

Resources:
Pairs and sets of fractions and decimals

	Learners might confuse the symbols < and >. This can be helped by establishing their meaning at the beginning.

Learners might relate the denominator of a fraction to the tenth place of a fraction and incorrectly believe that the value of the denominator or tenth determines the relative sizes of the fractions or decimals. For example,
 is greater than 0.2 which might lead some learners to assume that this is because 4 is greater than 2.
However,  is less than 0.3 even though 5 is greater than 3. 

This misconception can be overcome by asking how learners know which is smaller or bigger or the same using diagrammatic representations that compare each alongside.





	[bookmark: _Toc62635589]Unit 5.6 Topic 2 Calculating with fractions

	Outline of topic:

	Learners will use a range of representations to explore how they can add and subtract fractions with the same denominator and denominators which are multiples of each other. They will also explore how unit fractions can be multiplied and divided by whole numbers, and use representations to help them make generalisations about the addition, subtraction, multiplication and division of fractions.


	Language:

	Key vocabulary:
fraction
equivalent
divide, multiply, add, subtract

Key Phrases:
… is equivalent to …


	Recommended prior knowledge:

	Estimate, add and subtract fractions with the same denominator
Recognise that proper fractions can have equivalent values






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nf.05 Estimate, add and subtract fractions with the same denominator and denominators that are multiples of each other.
	Write the following on the board:

 +  = ?

Ask learners:
Can you use a diagram to represent and help you solve this problem?

Select learners to share their diagrams and encourage them to discuss how they represent the question given. 
One possible way that learners could represent the problem is using a bar model:       +






	
	
	
	
	








Next, write the following on the board:

 +  = ?

Ask learners:
How is this question the same or different from the previous question?
Can you use a diagram to represent and help you solve this problem?

Select learners to share their diagrams and encourage them to discuss how they represent the question given, and how their diagrams for this question were different than the previous question. Through this discussion, ask them how they will use their knowledge of equivalent fractions to help solve this problem, because the denominators are not the same.

One possible way that learners could represent the problem is by establishing that  is equivalent to  and using a bar model:

[image: Bar model with 10 cells. First 2 cells shaded green, next 6 cells shaded orange, and brackets marked to indicate eight-tenths (green and orange cells) and six-tenths (orange cells)]
 
Learners could also represent the problem is by establishing that  is equivalent to  and using a bar model:

[image: Bar model with 5 cells. First cell shaded green, next 3 cells shaded orange, and brackets marked to indicate four-fifths (green and orange cells) and six-tenths (orange cells)]

Then ask learners if they can apply their thinking from the question above to help them subtract fractions, for example:

 –  = ?

Again, encourage learners to use their knowledge of equivalent fractions and to draw bar models or other diagrams to help them answer the question. For example, by establishing that  is equivalent to :

[image: Bar model with cells. First 2 cells shaded purple, next 3 cells shaded purple with crosses, and brackets marked to indicate five-ninths (all purple cells), two-ninths (purple cells without crosses) and one-third (purple cells with crosses)]
Then, provide learners with a selection of addition and subtraction questions that involve fractions with the same denominator and fractions with denominators which are multiples of each other. Continue to encourage learners to represent their thinking using bar models or other diagrams.

	Possible misconceptions:
When adding or subtracting fractions, learners may add or subtract the denominators. This is frequently seen when adding or subtracting fractions with different denominators. For example,  +  is often, incorrectly, said to be . 












	5Nf.06 Estimate, multiply and divide unit fractions by a whole number.





























TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Show learners the following question:
 × 4 = ? 
Ask learners:
How can you use your understanding of adding fractions to help you answer this multiplication question? 
How could we use a bar model or other diagram to represent the problem?

Ask learners to compare their diagrams with a partner and to discuss how they represent the question. One possible diagram to represent the problem is the following bar model:
	
	
	
	
	
	
	






Discuss how  × 4 could also be written as  +  +  +  which learners should be able to confirm is . 

Provide learners with a range of similar questions and remind them that they can represent the questions using a bar model if they wish. Ensure to include questions which involve a fraction multiplied by a whole number, and a whole number multiplied by a fraction so that learners can use, extend and apply their knowledge of the law of commutativity in multiplication. 

For example:
·  × 3 = ? 
· 3 ×  = ? 
· 5 ×  = ? 
·  × 8 = ? 

[image: ]Whilst they are solving the questions provided, encourage them to consider what they notice about the relationship between the questions and their answers. Learners will show they are specialising (TWM.01) as they explore specific examples of multiplying unit fractions by whole numbers and generalising (TWM.02) when they begin to make generalisations about how they can multiply any unit fraction by a whole number. 

	Explain to learners that  × 4 = ? is the same as asking: 
What is  +  +  +  
or
What is 4 lots of ? 
or 
What is  of 4? 
Learners can use a calculator to clarify that each of these questions will give the same answer.


Possible misconceptions:
When multiplying fractions, learners often multiply the numerator and denominator by the whole number. For example,  × 3 is incorrectly calculated as .






	5Nf.06 Estimate, multiply and divide unit fractions by a whole number.










































TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria

	Share the following problem with learners:
There is  of a chocolate bar in Mike’s fridge. Mike shares the chocolate bar equally with his friend, Mia. What fraction of the whole chocolate bar do they get each? 

Ask learners:
What calculation is required to solve the problem? (Answer:  ÷ 2 = ?)
How could we use a bar model or other diagram to represent this problem?

A possible set of diagrams with accompanying explanation that could be used to represent the problem is:

First, let’s represent the chocolate bar in Mike’s fridge:

	
	
	
	



Now, we need to share the  of the chocolate bar between 2 people. So, each person needs half of  of bar of chocolate. 


	
	
	
	

	
	
	
	



We then need to share the  between 2 and we can see that each person would get  of the whole chocolate bar:

	Mike
	
	
	

	Mia
	
	
	



Next, ask learners to solve some questions which divide a unit fraction by a whole number. For example, you could provide the following questions:
·  ÷ 3 = ? (Answer: )
·  ÷ 2 = ? (Answer: )
·  ÷ 4 = ? (Answer: )
·  ÷ 5 = ? (Answer: )

Whilst they are solving the questions provided, encourage them to consider what they notice about the relationship between the question and their answer. Support learners to make generalisations about how they can divide any unit fraction by a whole number. 

[image: ]Learners will show they are specialising (TWM.01) as they explore specific examples of dividing unit fractions by whole numbers and generalising (TWM.02) when they begin to make generalisations about how they can divide any unit fraction by a whole number. 

	Possible misconceptions:
When multiplying fractions, learners often multiply the numerator and denominator by the whole number. For example,  × 3 is incorrectly calculated as .












Explain to learners that  ÷ 2 is the same as asking:
What is half of a ?













These questions could also be asked as:
· What is  of ? 
· What is  of ?
· What is  of ?
· What is  of ?

These examples should show learners that when you divide a unit fraction by a whole number the answer should be smaller than the original unit fraction shown in the question.





	[bookmark: _Toc62635590]Unit 5.6 Topic 3 Understanding percentage and equivalence

	Outline of topic:

	Learners will recognise percentages as parts in every 100. They will then explore how percentages can be represented as fractions with a denominator of 100, and learn to recognise different percentages of shapes.

Learners will extend their knowledge of percentages, decimals (with up to 1 decimal place) and fractions, ordering sets of fractions, decimals or percentages using the signs < and >. Learners will then consider and represent the equivalencies between fractions, decimals and percentages.


	Language:

	Key vocabulary:
percent, percentage

Key phrases:
… per 100 
… out of 100


	Recommended prior knowledge:

	Understand percentage as the number of parts in each hundred, and use the percentage symbol (%)
Understand equivalence of proper fractions and decimals with one decimal place






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nf.07 Recognise percentages of shapes, and write percentages as a fraction with denominator 100.
	Show learners the following diagram:

[image: 10x10 grid, with 5x5 in top left shaded]

Ask learners to record the proportion of the diagram that is shaded in at least two different ways, for example, , , 0.25 and 25%. Select learners to share their answers with the class.

Discuss how there are 100 squares in the diagram, and 25 of them are shaded, so this proportion of shaded squares can be written as 25 out of 100 squares () or 25 per 100 squares. Explain that we can call this 25 percent (25%).

Give each learner a sheet of blank 10 × 10 squares.





Ask them to shade the following, and to write the number of squares shaded, the proportion as a percentage, and as a fraction with a denominator of 100: 
1 square 
30 squares 
10% 
 
17 squares 
 

This activity can be extended by using the NRICH task: 100 Percent (https://nrich.maths.org/1283). This will help learners further develop their understanding of percentages.

Resources:
10 × 10 squares 
NRICH task

	It can be useful to explain to learners that the term percent is a combination of per (for each) and cent, which means 100.
 

	5Nf.04 Recognise that proper fractions, decimals (one decimal place) and percentages can have equivalent values.
	Use the NRICH tasks: Matching Fractions, Decimals and Percentages (https://nrich.maths.org/1249) and Doughnut Percents (https://nrich.maths.org/6945) to help learners identify and use the equivalence between decimals, percentages and proper fractions.

When working on these problems, encourage learners to represent the fractions, decimals and percentages as diagrams to help them identify the equivalencies. For example, they could use 10 × 10 squares or bar models to help them identify equivalencies between fractions, decimals and percentages. 

Resources
NRICH tasks
Sets of Matching Fractions, Decimals and Percentages cards 
Sets of Doughnut Percents domino cards  

	Possible misconceptions:
When finding equivalencies between decimals and percentages, learners may incorrectly say that, for example, 0.5 is the same as 5% or 0.5%.

	5Nf.08 Understand the relative size of quantities to compare and order numbers with one decimal place, proper fractions with the same denominator and percentages, using the symbols =, > and <.














TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Provide learners with pairs of percentages, fractions or decimals, and ask them to compare them using the symbols =, > and <.

25%      40%

0.3      50%

      4%

1%      0.1

      20%

Then give learners sets of percentages, decimals and fractions and ask them to order them from smallest to largest. For example:

0.4,       11%,       ,       4%,        ,       14%

[image: ]Ask learners to create diagrams to help convince each other that their answers are correct. Learners will show they are convincing (TWM.04) when they explain to their partner, with the aid of representations, why they believe their solutions are correct.

	Learners may not remember the difference between > and < so may use them incorrectly. At the start of the activity, remind learners what each symbol represents.







	[bookmark: _Toc62635591]Unit 5.6 Topic 4 Ratio and proportion

	Outline of topic:

	Learners will explore the differences between ratios and proportions. They will apply their knowledge of equivalence to recognise proportions can be written as fractions, decimals or percentages.


	Language:

	Key vocabulary:
ratio, proportion
fraction, percentage, decimal 

Key phrases:
… for every …
… in every …
… out of …


	Recommended prior knowledge:

	Recognise that two proper fractions can have an equivalent value
Recognise that proper fractions, decimals (one decimal place) and percentages can have equivalent values






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Nf.11 Understand that:
· a proportion compares part to whole
· a ratio compares part to part of two or more quantities.

	Show learners the following:

Anastasia is making a necklace out of orange and blue beads. She is using a repeating pattern.




Discuss different ways to write ratio and proportion statements based on Anastasia’s necklace. For example:

· 1 in every 4 beads is blue, so the proportion of blue beads on the necklace is  or 25%
· 3 in every 4 beads are orange, so the proportion of orange beads on the necklace is  or 75%
· for every 3 orange beads there is 1 blue bead, so the ratio of orange to blue beads is 3:1 and the ratio of blue to orange beads is 1:3.

Establish through discussion the difference between ratio and proportion. Discuss that the proportion of the whole means the same as the fraction of the whole. Then show learners some other necklace designs and ask them to work in pairs to discuss and write ratio and proportion statements. For example:





	




	Possible misconceptions:
Learners may incorrectly think that the order that the ratio is written is not important. For example, they may think 3:1 is the same as 1:3.
Learners may confuse the meaning of ratio and proportion.

Learners sometimes become fixed on defining ratio as ‘for every’ and proportion as ‘in every’ statements. It is important to relate ratio and proportion to their meaning related to the whole. 

	5Nf.11 Understand that:
· a proportion compares part to whole
· a ratio compares part to part of two or more quantities.












TWM.05 Characterising
Identifying and describing the mathematical properties of an object

TWM.06 Classifying
Organising objects into groups according to their mathematical properties
	Write the following on the board and ask learners to discuss in small groups:
What is the same? What is different?

1:2            50%      0.5      

Select learners to share their thinking about what is the same and what is different.

Establish that , 50%, 0.5 and  are all equivalent and compare a part to a whole, whereas the ratio, 1:2, compares part to a part. This means that 1:2 is not equivalent to the other items. 

Ask learners: 
What is the whole if the ratio is 1:2? (Answer: 3)
 
Establish through discussion that for ratios the whole is the sum of the parts.

[image: ]Learners will show they are characterising (TWM.05) and classifying (TWM.06) when considering this problem, as they are being encouraged to explore the mathematical properties of the different items given, and organise them into groups (part to whole or part to part).

Ask learners to consider real-life situations where ratio (part to part) and proportional (part to whole) relationships are used.

	Possible misconceptions:
Learners may incorrectly think that a ratio is directly convertible to fraction by replacing the ratio symbol (:) with the fraction line. For example, they may say that 1:2 is equal to . 





[bookmark: _Toc62635592]Unit 5.7 Location and movement

	Learning objectives covered in Unit 5.7 and topic summary:
	5.7 Topic 1
Using coordinates
	5.7 Topic 2
Symmetry, reflection and translation
	Thinking and Working Mathematically

	5Gg.06
	Use knowledge of reflective symmetry to identify and complete symmetrical patterns.
	
	
	

	5Gp.01
	Compare the relative position of coordinates (with or without the aid of a grid).
	
	
	

	5Gp.02
	Use knowledge of 2D shapes and coordinates to plot points to form lines and shapes in the first quadrant (with the aid of a grid).
	
	
	TWM.05 Characterising

	5Gp.03
	Translate 2D shapes, identifying the corresponding points between the original and the translated image, on square grids.
	
	
	

	5Gp.04
	Reflect 2D shapes in both horizontal and vertical mirror lines to create patterns on square grids.
	
	
	





	[bookmark: _Toc62635593]Unit 5.7 Topic 1 Using coordinates

	Outline of topic:

	Learners will use coordinates to compare the position of points within the first quadrant. They will then use their knowledge of 2D shapes to explore the coordinates of vertices of different 2D shapes when they are plotted on a coordinate grid.


	Language:

	Key vocabulary:
coordinate, position
vertex
coordinate grid
x-axis, y-axis
horizontal, vertical

Key phrases:
The coordinate of this vertex is (…, …)


	Recommended prior knowledge:

	Understand that position can be described using coordinate notation
Read and plot coordinates in the first quadrant with the aid of a grid






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gp.01 Compare the relative position of coordinates (with or without the aid of a grid).
	Show learners the following:

[image: Point plotted from 2 on the x axis and 3 on the y axis]

Ask learners to determine the approximate relative position of other coordinates, such as:

· (1, 3)
· (3, 3)
· (2, 0)
· (2, 5)
· (3, 5)

For another challenge involving comparing the relative position of coordinates, try the NRICH task: What Are You Plotting? (https://nrich.maths.org/1113) which encourages learners to explore the positions of points which share the same x or y coordinate. 

Resources: 
NRICH task

	Possible misconceptions:
Learners may confuse the x and y axis, incorrectly recording or reading the y-axis value first, rather than the x-axis value, in a set of coordinates.

	5Gp.02 Use knowledge of 2D shapes and coordinates to plot points to form lines and shapes in the first quadrant (with the aid of a grid).



























TWM.05 Characterising
Identifying and describing the mathematical properties of an object
	Give each learner a first quadrant coordinate grid.
[image: First quadrant coordinate grid]

Tell learners a robot is positioned at the coordinate (4, 2) and ask them to mark this position on their grid. Then tell learners the robot moves in straight lines and travels to (1, 2), then to (4, 5) and then back to (4, 2). Ask learners to draw the route of the robot.

What shape has the robot drawn? (Answer: a right-angled triangle)

Repeat the activity with a different set of coordinates so that the robot draws a different shape. For example (3, 3), (3, 6), (7, 6), (7, 3) and back to (3, 3) will draw a rectangle.

Then ask learners to write their own sets of coordinates so that the robot draws the following shapes:
· a pentagon
· a square
· an isosceles triangle

For another challenge involving plotting coordinates to create shapes, try the NRICH task: A Cartesian Puzzle (https://nrich.maths.org/1110), which encourages learners to make connections between their knowledge of properties of shape and symmetry and the position of the coordinates of vertices of different quadrilaterals on a coordinate grid.

[image: ]Learners will show they are characterising (TWM.05) when they consider the properties of the shapes that are formed by joining coordinates, and the properties of coordinates which describe the position of vertices of a shape.

Resources:
Coordinate grids 
NRICH task
	Possible misconceptions:
Learners may not see the relationship between the coordinates plotted and the vertices of the shapes. Encourage learners to join the vertices of the shapes that have been plotted in order to create and see the shape.
Learners may confuse the x and y axis, recording the y-axis value first (rather than the x-axis value) in a set of coordinates.



	[bookmark: _Toc62635594]Unit 5.7 Topic 2 Symmetry, reflection and translation

	Outline of topic:

	Learners will identify and complete patterns with one or more lines of reflective symmetry. They will develop this understanding by exploring the different symmetrical patterns that can be formed by reflecting shapes in vertical and horizontal lines on a square grid. Learners will also explore translating shapes in different directions on a grid.


	Language:

	Key vocabulary:
reflection, symmetry, reflective symmetry, line of symmetry
translation
pattern 
congruence

Key phrases:
The pattern has … lines of reflective symmetry
Translate the shape ... up/down and … left/right


	Recommended prior knowledge:

	Interpret and create descriptions of position, direction and movement
Reflect 2D shapes in a horizontal or vertical mirror line






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Gg.06 Use knowledge of reflective symmetry to identify and complete symmetrical patterns.
	Ask learners to identify the lines of reflective symmetry in a selection of national flags, such as those in the NRICH task: National Flags (https://nrich.maths.org/7749).

Then give learners some incomplete symmetrical patterns and ask them to shade a number of squares to complete them. For example:

Shade two more squares so that this pattern has 4 lines of symmetry.
[image: 6x6 grid, divided in quarters, with squares shaded]

This activity can be extended by using the NRICH task: Reflector ! Rotcelfer (https://nrich.maths.org/6862). This task is best introduced through the use of coloured cubes and squared paper, on which the cubes fill each square when they are placed on top of the paper. Learners are first introduced to creating symmetrical patterns of their own, before being asked to complete patterns given one half of the reflected pattern.

Resources:
NRICH tasks
Squared paper
Coloured cubes
Examples of incomplete symmetrical patterns

	



	5Gp.04 Reflect 2D shapes in both horizontal and vertical mirror lines to create patterns on square grids.
	Give each learner a square grid, divided into four equal sections by a horizontal and vertical line. In one of the four sections shade a shape or pattern. 
For example:

[image: 12x12 grid, divided in quarters, with a pattern of shaded squares in the bottom left quarter]

Ask learners to reflect the pattern in both the horizontal and vertical mirror lines. Provide mirrors for learners to check their reflections are correct.

Then give learners a blank square grid and ask them to draw their own shape in one quadrant and reflect it in both the horizontal and vertical mirror lines to create their own symmetrical patterns.

Resources:
Square grids
Mirrors

	 

	5Gp.03 Translate 2D shapes, identifying the corresponding points between the original and the translated image, on square grids.
	Give each learner a square grid, on which a shape is plotted. For example:

[image: Square grid on which a triangle is plotted]

Ask learners to draw the position of the shape if you move the whole shape 3 right and 4 down. Ask learners to compare their drawing with a partner, and to discuss how they found the coordinates of the new shape. Explain to learners that when we move shapes, but keep the shape the same size and orientation, we are translating the shape.

Then provide learners with a series of different coordinate grids, each with a different 2D shape plotted, and a translation to make. Each vertex of the shape on each grid should be labelled with a letter so learners can identify the corresponding points and label the vertices of the translated shape with the same letters as the original shape. Through this activity, ensure learners are exposed to a range of different shapes, and translations in all four directions (up, down, left and right).

Then give learners a square grid, on which is plotted a shape and its translated image. For example:
BB

[image: Square gird with a plotted shape and its translated image]CB
CB
DB
DB
BB
AB
AB


Ask learners to join the corresponding corners of the shapes together, to show the lines formed are parallel and the same length. Learners should then describe the translation from the original to the translated shape using up, down, left and right.

Resources:
Square grids with 2D shapes plotted
	Possible misconceptions:
Learners may confuse the direction of a given translation, moving points in the opposite direction. 
Learners may not work systematically when translating points. Learners should be encouraged to translate points one at a time, moving each point according to the given translation, before joining them to create the translated shape.











[bookmark: _Toc62635595]Unit 5.8 Probability

	Learning objectives covered in Unit 5.8 and topic summary:
	5.8 Topic 1
Describing possibilities
	5.8 Topic 2
Conducting tests
	Thinking and Working Mathematically

	5Sp.01
	Use the language associated with likelihood to describe and compare likelihood and risk of familiar events, including those with equally likely outcomes.
	
	
	TWM.05 Characterising
TWM.06 Classifying

	5Sp.02
	Recognise that some outcomes are equally likely to happen and some outcomes are more (or less) likely to happen, when doing practical activities.
	
	
	TWM.07 Critiquing

	5Sp.03
	Conduct chance experiments or simulations, using small and large numbers of trials, and present and describe the results using the language of probability.
	
	
	TWM.07 Critiquing
TWM.08 Improving





	[bookmark: _Toc62635596]Unit 5.8 Topic 1 Describing possibilities

	Outline of topic:

	Learners will consider, discuss and compare different language that is used when discussing the probability or likelihood of different events. Learners will develop and apply their understanding that some outcomes or events are equally likely to happen, whilst others are more or less likely to happen. 


	Language:

	Key vocabulary:
probability, chance, likelihood
outcome, result
fair, unfair, likely, unlikely, equally likely, most likely, least likely, certain, uncertain, probable, possible, impossible

Key phrases:
The probability of … is …
It is … that … will happen 


	Recommended prior knowledge:

	Use language associated with chance such as maybe, likely, certain, impossible






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Sp.01 Use the language associated with likelihood to describe and compare likelihood and risk of familiar events, including those with equally likely outcomes.

























TWM.05 Characterising
Identifying and describing the mathematical properties of an object

TWM.06 Classifying
Organising objects into groups according to their mathematical properties
	Draw a likelihood scale labelled at either end with impossible and certain on the board:
[image: Likelihood scale labelled 'Impossible' at the left end and 'Certain' at the right end]

Ask learners:
What other language associated with likelihood do you know?
Where should these words be positioned on the likelihood scale?

Give learners statements to put on the line for example:
What is the likelihood that I could jump over a pen?
What is the likelihood that I could jump over a building?

Select learners to share their ideas with the class and write their words on the likelihood scale on the board.

Then ask learners to write a likelihood statement (the likelihood of … is …) for each of the words on the likelihood scale. 
For example:
· The likelihood of rolling a 6 on a die is unlikely.
· The likelihood of reading my book tonight is very likely.

Learners should also use the language of likelihood to compare events. 
For example:
· It is more likely I will read my book tonight than play outside.
· I have the same chance of rolling a ‘6’ on a die as rolling a ‘1’ on a die.

Use the NRICH tasks: In the Playground (https://nrich.maths.org/7248) and The Car That Passes (https://nrich.maths.org/7249) to give learners further practice at using and applying this language.

[image: ]Learners will show they are characterising (TWM.05) when they identify the properties of an event to describe the likelihood and to decide where it belongs on the likelihood scale. Learners will show they are classifying (TWM.06) when they place events and classify them by their associated likelihood scale positions.

Resources:
NRICH tasks
	It can be useful to integrate the language of likelihood into your day-to-day classroom activities and discussions. For example, you could discuss the likelihood of it raining, or of everyone being present at school or of there being no school tomorrow (particularly interesting to discuss at the end of a term or week).

The language of likelihood: likely, unlikely, equally likely, most likely, least likely, very likely, impossible, possible, certain, even chance, 


	5Sp.02 Recognise that some outcomes are equally likely to happen and some outcomes are more (or less) likely to happen, when doing practical activities.















TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages
	Show learners the following information:

Mia is playing a game where she wins a prize if the spinner stops on yellow. She has a choice of two spinners:
[image: Spinner A: Circle divided into 3 equal segments, Red, Blue and Yellow, and spinner point to Blue]
[image: Spinner B: Square divided into 2 triangles, one labelled Yellow and the other divided into 2 triangles, labelled Red and Blue, with spinner pointing to Yellow]










Mia says it does not matter which spinner she chooses, because they both have one red, one blue and one yellow section.

Ask learners:
Do you agree or disagree with Mia? Why?

[image: ]Learners will show they are critiquing (TWM.07) when they evaluate the statement and identify whether they agree or disagree with Mia’s reasoning.

Ensure learners can explain that the pointer is equally likely to stop on each colour for spinner A, whereas on spinner B, the pointer is more likely to stop on yellow as it is twice the size of the other colours. 
Then ask learners to draw their own spinners where:
· each outcome is equally likely, like spinner A
· landing on yellow is the most likely, like spinner B
· landing on yellow is the least likely. 

This activity can be extended by encouraging learners to draw spinners with more than three sections.

	





	[bookmark: _Toc62635597]Unit 5.8 Topic 2 Conducting tests

	Outline of topic:

	Learners will perform statistical experiments and simulations in order to investigate the probability of different outcomes and describe using the language of likelihood.


	Language:

	Key vocabulary:
probability, outcome, event, result
likelihood
fair, unfair, likely, unlikely, equally likely, most likely, least likely, certain, uncertain, probable, possible, impossible
trial, experiment, simulation

Key phrases:
It is likely that …
It is unlikely that …
There is an even chance that …


	Recommended prior knowledge:

	Conduct chance experiments, using small and large numbers of trials






	Learning objectives
	Suggested teaching activities and resources
	Mental strategies, possible misconceptions and comments

	5Sp.03 Conduct chance experiments or simulations, using small and large numbers of trials, and present and describe the results using the language of probability.









TWM.07 Critiquing
Comparing and evaluating mathematical ideas, representations or solutions to identify advantages and disadvantages

	Ask learners:
What could happen when I flip a coin?

Establish that there are two possible outcomes, heads or tails, and each outcome is equally likely, so both have an even chance.

Then give each pair of learners a coin and ask them to flip the coin 20 times and record the results. Ask learners:
Are the results as you expected?

Use digital resources to show how flipping a coin could be simulated. For example, use a random number generator on a computer to generate 0’s and 1’s to represent heads and tails. Discuss the advantages and disadvantages of using a simulation. 

[image: ]Learners will show they are critiquing (TWM.07) when they notice it is possible to generate a large number of trials very quickly using a simulation but that it requires the use of technology and it may be more difficult to interpret the results.

Resources:
Coins for flipping
Digital resources e.g. computers for random number generation

	Possible misconceptions:
Learners may incorrectly think they will definitely flip 10 heads and 10 tails when flipping a coin 20 times. 
Learners may also incorrectly think that if they flip a coin 5 times and always get heads that the next flip will definitely be tails. Explain that their experiments, trials or simulations will not necessarily match their theoretical predictions. Each time a coin is flipped it can equally be heads or tails, it does not depend on what happened on the previous flip.

	5Sp.03 Conduct chance experiments or simulations, using small and large numbers of trials, and present and describe the results using the language of probability.










TWM.08 Improving
Refining mathematical ideas or representations to develop a more effective approach or solution
	Learners work in small groups for this activity. Give each group of learners an opaque bag with the same number of colour counters, for example, 3 red, 4 blue, 2 green and 1 yellow. Ask learners to choose a counter from the bag, record their result and then put it back in the bag. They should repeat this 10 times.
 
Ask learners:
Which colour counter did you choose most often in your trial? 
Predict which colour there is most of in the bag.

Ask each small group to share their results with the class and discuss whether they have the same result or a different result. 

Ask learners:
How could you improve the reliability of your prediction?

[image: ]Learners will show they are improving (TWM.08) when they consider the results of their trials and how the reliability of their results could be improved by repeating the experiment with a large number of trials or combining each group’s results together.

Resources:
Bag of coloured counters per group

	





[bookmark: _Toc62635598]Sample lesson 1

	CLASS:   

	DATE:   

	Learning objectives
	5Gg.03 Draw compound shapes that can be divided into rectangles and squares. Estimate, measure and calculate their perimeter and area.

TWM.01 Specialising
TWM.02 Generalising
TWM.07 Critiquing
TWM.08 Improving


	Lesson focus / 
success criteria
	Learners can apply their understanding of area and perimeter of squares and rectangles to compound shapes.

· I can visualise how particular compound shapes can be divided into squares and rectangles 
· I can find the area and perimeter of compound shapes by dividing them into squares and rectangles
· I can use estimation to check my answers


	Prior knowledge / 
previous learning
	In Stage 4, learners were introduced to compound shapes and should understand that two areas can be added together to calculate the area of a compound shape. They should understand the difference between area and perimeter, and should know how to find the area and perimeter of squares and rectangles on square grids and by using a formula.
 


Plan
	Lesson
	Planned activities
	Notes

	Introduction



	Show learners the learning objectives and lesson focus and agree the success criteria: 

· I can visualise how particular compound shapes can be divided into squares and rectangles
· I can find the area and perimeter of compound shapes by dividing them into squares and rectangles
· I can use estimation to check my answers

Display a square or rectangle drawn on a square grid and ask learners to find the perimeter or area of the shape in square units. They should hold their answers up on mini whiteboards. Repeat this for several shapes. 

[image: 8x4 grid]For example:
[image: 1x6 grid][image: 3x3 grid]







Then show learners squares or rectangles drawn with side lengths given in centimetres, metres or kilometres. They should recall and use the formulae for area and perimeter and continue to hold up their answers on mini whiteboards. Ensure learners are including the appropriate units of measure with their answer. Repeat this for several shapes. 

For example:
[image: Rectangle, 10m x 4m]    [image: Square, 9cm x 9cm]    [image: Rectangle, 8km x 2km]

	Resources:
Mini whiteboards (optional)






If learners do not have mini whiteboards, then just ask one learner to share their answer with the class.

	Main activities
	Ask learners to draw either a rectangle or a square on 1cm squared paper. Learners should cut out the shape and calculate the area and perimeter.

Then ask learners to get into pairs. They should join their cut-out shapes together by an edge, to create a compound shape. For example:

[image: 4x4 grid (blue) with 3x2 grid (orange) attached to the right side of the blue grid at the end of rows 2 and 3]

Ask learners to discuss:
What is the area of the compound shape? 
What is the perimeter of the compound shape? 
Would the area or perimeter change if you changed how the shapes were joined together? 

Learners should try moving their shapes to join them into a compound shape in different ways, for example:

[image: 2x3 grid (orange) attached on the right side to 4x4 grid (blue)]                     [image: 3x2grid (orange) attached at the end of the top row to 4x4 grid (blue)]

Learners will show they are specialising (TWM.01) when they create different examples of compound shapes and find their area and perimeter. They will show they are generalising (TWM.02) when they notice that the area of any compound shape they create will be the same, whereas the perimeter changes depending on which edges they have joined.

Ask learners to pair with a different learner, or, for more challenge, a group of three and repeat the activity. 

Then give learners some compound shapes, which can be divided into squares and rectangles, drawn on plain paper. For example:

[image: Example of compound shape that can be divided into squares and rectangles]                   [image: Example of compound shape that can be divided into squares and rectangles]
Ask learners to discuss in pairs:
Can you visualise how to divide these compound shapes into squares and rectangles? Is there more than one way of doing this? e.g.

[image: Compound shape showing an example of how it might be divided into squares and rectangles]     or  [image: Compound shape showing an example of how it might be divided into squares and rectangles]      or  [image: Compound shape showing an example of how it might be divided into squares and rectangles]
How could you find the area of these compound shapes?
How could you find the perimeter of these compound shapes?

Once learners have decided how to divide the compound shapes into rectangles and squares, ask them to use appropriate units to measure the edges and then use formulae to find the area and perimeter.

Learners should estimate the area and perimeter of each compound shape before they begin to measure and calculate. Once learners have an estimate and a final answer, they should compare these to check their accuracy.

This activity can be extended by asking learners:
Do you need to measure all of the edges to find the area of the compound shapes? Why or why not?
Do you need to measure all of the edges to find the perimeter of the compound shapes? Why or why not?

The NRICH task: Area and Perimeter (https://nrich.maths.org/7280) provides learners with further opportunity to explore the area and perimeter of compound shapes.

	Resources:
1cm squared paper
Scissors
Compound shapes
NRICH task
































Ensure the compound shapes given to learners have whole number edge lengths when measured in centimetres, e.g. width 8 cm, rather than 8.7cm.

	Reflection
	Select a pair of learners to present their solution for finding the area or perimeter of one of the compound shapes to the rest of the class.

Ask the other of learners to raise their hand if they calculated the same answer. Then ask learners to keep their hands raised if they used a different method to calculate the same answer.

Select another pair of learners, who used a different method, to present their solution to the rest of the class.

Ask learners to reflect on the different methods for achieving the same solution.
What were the advantages and disadvantages of each method?
Which method did you prefer?

Learners will show they are critiquing (TWM.07) when they compare the different approaches. They will show they are improving (TWM.08) when they consider the different methods they have seen and use what they have learned to refine their own methods when finding the area of compound shapes.

	



	Reflection
Use the space below to reflect on your lesson. Answer the most relevant questions for your lesson.

	Were the learning objectives and lesson focus realistic? What did the learners learn today?
What was the learning atmosphere like?
What changes did I make from my plan and why?
If I taught this lesson again, what would I change?
What two things really went well (consider both teaching and learning)?
What two things would have improved the lesson (consider both teaching and learning)?
What have I learned from this lesson about the class or individuals that will inform my next lesson?

	Next steps
What will I teach next based on learners’ understanding of this lesson?





[bookmark: _Toc62635599]Sample lesson 2

	CLASS:   

	DATE:   

	Learning objectives
	5Nf.11 Understand that:
· a proportion compares part to whole
· a ratio compares part to part of two or more quantities.


	Lesson focus / 
success criteria
	Learners can write ratio and proportion statements based on a situation.

· I can write a ratio to compare two quantities
· I can write a proportion as a fraction or percentage
· I can explain the difference between ratio and proportion


	Prior knowledge / 
previous learning
	This lesson is an introduction to ratio and proportion.



Plan
	Lesson
	Planned activities
	Notes

	Introduction



	Show learners the learning objectives and lesson focus and agree the success criteria: 

· I can write a ratio to compare two quantities
· I can write a proportion as a fraction or percentage
· I can explain the difference between ratio and proportion

Explain to learners that at the weekend Lily and Ahmed helped you with some chores. To thank them for their help you have bought a box of sweets and you are going to share the sweets between Lily and Ahmed. 

Ask learners:
If there are 30 sweets in the box, how should I share the sweets between Lily and Ahmed fairly?

Give each pair of learners 30 counters to represent the sweets and ask them to discuss in pairs how they plan to share the sweets fairly. Learners should suggest splitting the sweets in half, so that Lily gets 15 sweets and Ahmed gets 15 sweets.

Then explain to learners that you remember that Lily helped you for 2 hours, whereas Ahmed helped you for 8 hours. Ask learners:
Is it still fair for me to share the sweets equally?

Encourage learners to discuss and consider how to redistribute the 30 counters to share the sweets fairly.

Select learners to share their ideas with the class. Learners should start to express their understanding of ratio and proportion, for example:
· “For every 2 sweets Lily gets, Ahmed should get 8.”
· “Ahmed should get 4 times the amount of sweets that Lily gets because he worked 4 times longer.”
· “Lily gets 6 out of the 30 sweets and Ahmed gets 24 out of the 30 sweets.”

Establish that:
· A proportion compares part to whole. In this situation Lily receives  of the sweets which, using knowledge of equivalence, can also be written as  or 20%. Ahmed receives  of the sweets, which can also be written as  or 80%.
· A ratio compares part to part of two or more quantities. In this situation the ratio of Lily’s sweets to Ahmed’s sweets can be written as 2:8. For every 2 sweets Lily gets, Ahmed gets 8.

	Resources:
Counters or other objects to represent the 30 sweets

	Main activities
	Show learners the following:

Anastasia is making a necklace out of orange and blue beads. She is using a repeating pattern:




Discuss different ways to write ratio and proportion statements based on Anastasia’s necklace. For example:

· 1 in every 4 beads is blue, so the proportion of blue beads on the necklace is  or 25%
· 3 in every 4 beads are orange, so the proportion of orange beads on the necklace is  or 75%
· for every 3 orange beads there is 1 blue bead, so the ratio of orange to blue beads is 3:1 and the ratio of blue to orange beads is 1:3.

Review through discussion, the difference between ratio and proportion. Discuss that the proportion of the whole means the same as the fraction of the whole. 

Learners should understand that the ratios and proportions do not show exactly how many beads are on the necklace. The ratio makes a comparison between the number of blue and orange beads. The proportion, for example, shows the number of orange beads in comparison to the total number of beads.

Then show learners some other necklace designs and ask them to work in pairs to discuss and write ratio and proportion statements. For example:





	



Then give learners ratios or proportions and ask learners to design a necklace to match the description. 

For example:
· The ratio of red to blue beads on a necklace is 4:1. Draw the necklace. Is there more than one possible answer?
· 30% of beads on a necklace are yellow. Draw the necklace. Is there more than one possible answer?

	Possible misconceptions:
Learners may incorrectly think that the order in the ratio is not important. For example, they may think 3:1 is the same as 1:3.
Learners may confuse the meaning of ratio and proportion.

Learners sometime become fixed on defining ratio as ‘for every’ and proportion as ‘in every’ statements. It is important to relate ratio and proportion to their meaning related to the whole.




	Lesson
	Planned activities
	Notes

	Summary
	Display a picture of some shapes or objects, such as:

[image: Example picture of some shapes: green squares; blue circles; blue stars; purple rectangles; orange triangles]


Ask learners some ratio and proportion questions and ask them to hold up their answers on mini whiteboards. For example:

What is the ratio of triangles to rectangles?
What proportion of the blue objects are stars? 
What is the ratio of green objects to blue objects?
What proportion of all the objects are quadrilaterals?

Select learners to explain their method to the rest of the class to summarise their learning today.

	Resources:
Mini whiteboards (optional)













If learners do not have mini whiteboards, then select different learners to answer each question.



	Reflection
Use the space below to reflect on your lesson. Answer the most relevant questions for your lesson.

	Were the learning objectives and lesson focus realistic? What did the learners learn today?
What was the learning atmosphere like?
What changes did I make from my plan and why?
If I taught this lesson again, what would I change?
What two things really went well (consider both teaching and learning)?
What two things would have improved the lesson (consider both teaching and learning)?
What have I learned from this lesson about the class or individuals that will inform my next lesson?

	Next steps
What will I teach next based on learners’ understanding of this lesson?
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[bookmark: _Toc62633991][bookmark: _Toc62635600]Changes to this Scheme of Work


This Scheme of Work has been amended. The latest Scheme of Work is version 2.0, published January 2021.

· The definition of the Thinking and Working Mathematically characteristic TWM.03 Conjecturing has been changed to: Forming mathematical questions or ideas.
· The definition of the Thinking and Working Mathematically characteristic TWM 04 Convincing has been changed to: Presenting evidence to justify or challenge a mathematical idea or solution.

There may be other minor changes that do not affect teaching and learning.


Cambridge Assessment is committed to making our documents accessible in accordance with the WCAG 2.1 Standard. We are always looking to improve the accessibility of our documents. If you find any problems or you think we are not meeting accessibility requirements, contact us at info@cambridgeinternational.org with the subject heading: Digital accessibility. If you need this document in a different format, contact us and supply your name, email address and requirements and we will respond within 15 working days.


Cambridge Assessment International Education
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554    f: +44 1223 553558
e: info@cambridgeinternational.org    www.cambridgeinternational.org
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