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[bookmark: _Toc62637659][bookmark: Overview]Introduction
[bookmark: _Hlk25758766]This document is a scheme of work created by Cambridge Assessment International Education for Cambridge Lower Secondary Mathematics Stage 7. 

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 Lower Secondary Mathematics Stage 7. 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 Lower Secondary 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
[bookmark: _Hlk25760841]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 and suggested order
	Suggested teaching time 

	Unit 7.1 Number and calculation
	13% (20 hours)

	Unit 7.2 Algebraic representation and manipulation
	13% (20 hours)

	Unit 7.3 Shape and measure
	17% (25 hours)

	Unit 7.4 Fractions, decimals, percentages, ratio and proportion
	17% (25 hours)

	Unit 7.5 Probability
	  7% (10 hours)

	Unit 7.6 Sequences, functions and graphs
	13% (20 hours)

	Unit 7.7 Position and transformation
	10% (15 hours)

	Unit 7.8 Statistics
	10% (15 hours)

	Total
	150 hours


Sample lesson plans
[bookmark: _Hlk25758375]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 Lower Secondary Mathematics Teacher Guide has information on creating lesson plans.

[bookmark: _Hlk25758888]Other support for teaching Cambridge Lower Secondary Mathematics Stage 7
Cambridge Lower Secondary centres receive access to a range of resources when they register. The Cambridge Lower Secondary support site at https://lowersecondary.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 Lower Secondary 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 Lower Secondary Mathematics Teacher Guide, which will help you to implement Cambridge Lower Secondary 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 Lower Secondary Mathematics worldwide
links to online communities of Cambridge Lower Secondary teachers.

[bookmark: _Hlk25758431]Resources for the activities in this scheme of work
We have assumed that you will have access to these resources:
squared paper, pens and pencils for learners to use
rulers, set squares, protractors, compasses 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 Lower Secondary 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 Lower Secondary 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 Lower Secondary Mathematics Stage 7
[image: The Cambridge International thinking and working mathematically star that illustrates the connections between the eight characteristics.]
Thinking and Working Mathematically
[bookmark: _Hlk25758446]Thinking and Working Mathematically supports the mathematical concepts and skills in all strands of the Cambridge Lower Secondary 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 Lower Secondary Mathematics (0862) Stage 7	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 7.1
	Unit 7.2
	Unit 7.3
	Unit 7.4
	Unit 7.5
	Unit 7.6
	Unit 7.7
	Unit 7.8

	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: _Hlk25758592]Misconceptions
[bookmark: _Hlk25761165]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
[bookmark: _Hlk25761179]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 7, 8 and 9, we recommend that learners develop effective use of calculators so that they are familiar with the buttons and functions of a basic calculator.


[bookmark: _Toc62637660][bookmark: Unit01]Unit 7.1 Number and calculation

	Learning objectives covered in Unit 7.1 and topic summary:
	7.1 Topic 1
Using place value
	7.1 Topic 2
Negative numbers and calculations
	7.1 Topic 3
Number types
	Thinking and Working Mathematically

	7Ni.01
	Estimate, add and subtract integers, recognising generalisations.
	
	
	
	TWM.01 Specialising
TWM.02 Generalising

	7Ni.02
	Understand that brackets, positive indices and operations follow a particular order.
	
	
	
	

	7Ni.03
	Estimate, multiply and divide integers including where one integer is negative.
	
	
	
	

	7Ni.04
	Understand lowest common multiple and highest common factor (numbers less than 100).
	
	
	
	

	7Ni.05
	Use knowledge of tests of divisibility to find factors of numbers greater than 100.
	
	
	
	TWM.07 Critiquing
TWM.08 Improving

	7Ni.06
	Understand the relationship between squares and corresponding square roots, and cubes and corresponding cube roots.
	
	
	
	TWM.04 Convincing

	7Np.01
	Use knowledge of place value to multiply and divide whole numbers and decimals by any positive power of 10.
	
	
	
	

	7Np.02
	Round numbers to a given number of decimal places.
	
	
	
	


[bookmark: _Toc516813210]


	[bookmark: _Toc62637661]Unit 7.1 Topic 1 Using place value 

	Outline of topic:

	Learners will use and develop their understanding of place value and the denary (base 10) number system. Learners will be able to round numbers to a given number of decimal places and will also explore what happens when multiplying and dividing by a positive power of ten. 


	Language:

	Key vocabulary:
power, powers
place value
thousands, hundreds, tens, ones, tenths, hundredths, thousandths
one decimal place, two decimal places

Key phrases:
Round the number…to the nearest …
Ten to the power of …


	Recommended prior knowledge:

	Know the place value of each digit in decimals (tenths, hundredths and thousandths)
Multiply and divide by 10, 100 or 1000
Round numbers with 2 decimal places to the nearest tenth or whole number






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

	7Np.01 Use knowledge of place value to multiply and divide whole numbers and decimals by any positive power of 10.
	Ask each learner to write a number between 0 and 9 on a mini whiteboard (or a piece of paper). Select any three learners to stand at the front of the class and hold up their numbers. Ask another learner to hold a decimal point, which can be placed anywhere between the numbers or at either end. For example, using the three learners’ numbers 721, the decimal place could be placed to represent 0.721, 7.21, 72.1 or 721.0

Then ask learners to multiply this number by 102. Learners should discuss how this multiplication changes the size of the number (e.g. 7.21 × 102 becomes 721, because 7.21 is becoming 100 times bigger). The learners holding the numbers should move into their new positions and the learner holding the decimal point should not move.

This activity can be repeated with different learners and different multiplications or divisions by positive powers of 10 (e.g. 0.625  103). 

Resources: 
Mini whiteboards or plain paper 

	Learners are encouraged to show jottings of how this activity works, labelling the place value headings, e.g. 1000s, 100s, 10s, 1s, s and drawing arrows to show how the digits move once multiplied or divided by a power of 10.

Possible misconceptions:
Learners may incorrectly think that the decimal point moves when doing these types of questions. This activity reinforces the principle that it is only the number that changes not the decimal point. The decimal point always separates the ones and tenths only. 



	7Np.02 Round numbers to a given number of decimal places.
	Tell learners that a number has been rounded to one decimal place, giving an answer of 3.2. Ask learners what the number could have been before it was rounded. As learners share the possible values, ask them where this number would lie on a number line drawn on the board. 
[image: Number line, 2.9 to 3.5]



Encourage learners to consider how they would round 3.15 and 3.25 to one decimal place. Learners need to understand that 3.15 is equally ‘near’ to both 3.1 and 3.2. Convention states that in this and similar cases, we always round up, e.g. 3.15 rounds to 3.2 and 3.25 rounds to 3.3.

Learners should understand that rounding to one decimal place is the same as rounding to the nearest tenth and rounding to two decimal places is the same as rounding to the nearest hundredth, etc. 

The activity can be repeated with different numbers and different rounding instructions, e.g. round 65.7205 to 3 decimal places. 

	The use of a number line reinforces the idea of position and the ‘nearest’ concept which is required for all rounding.

The language of ‘decimal places’ is important and you should count out the actual spaces when doing this, for example:
Here is the decimal point…, one decimal place, two decimal places…  

Possible misconceptions:
Learners should write 3.0 and not 3 if the number 3.01 has been rounded to one decimal place. The fact that the zero remains in the tenths column will indicate that the number has been rounded to the nearest tenth rather than the nearest whole number.




	[bookmark: _Toc62637662]Unit 7.1 Topic 2 Negative numbers and calculations 

	Outline of topic:

	Learners will become confident in using the order of operations including brackets and indices. They will develop a good understanding of how to estimate and then calculate with negative numbers. They will recognise generalisations when adding and subtracting negative integers and consider situations when the answers to calculations are negative.


	Language:

	Key vocabulary:
operations
addition, subtraction, multiplication, division
negative, positive, zero
brackets, powers, squared, cubed, indices
generalisation

Key phrases:
To the power of …
Order of operations


	Recommended prior knowledge:

	Use brackets and the order of operations 
Know square numbers to 144 (12 × 12) and cube numbers to 125 (5 × 5 × 5)
Estimate, add and subtract integers
Estimate, multiply and divide positive whole numbers






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

	7Ni.01 Estimate, add and subtract integers, recognising generalisations.

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: 
Will adding an integer always result in a larger number?
[image: ]Learners will show they are specialising (TWM.01) when they choose examples of integers and check whether the answer is larger when adding them to another number, to help them answer the question above.
Using 5 as an example, learners could consider:
What is 5 + 5? 
What is 0 + 5? 
What is -5 + 5? 
Using -5 as an example, learners could consider:
What is 5 + -5? 
What is 0 + -5? 
What is -5 + -5? 

Then ask learners to explain their answer to the original question and make a generalisation about adding positive and negative integers.

[image: ]Learners will show they are generalising (TWM.02) when they explain what they have noticed. For example:
When adding a positive integer, the answer will always be larger.
When adding a negative integer, the answer will always be smaller.

Ask learners to repeat this activity to write generalisations for subtracting an integer. 

	Possible misconceptions:
Learners often incorrectly assume that addition makes a number larger and subtraction makes a number smaller. Questions such as 5 + -3 will make them reconsider. 
To support learners who are finding this concept difficult to understand, use the illustration of a container at a given temperature having an ice cube added to it, leading to its temperature decreasing. Also, consider taking an ice cube out of the container, where subtraction leads to an increase in temperature.


	7Ni.02 Understand that brackets, positive indices and operations follow a particular order.
	Ask learners to investigate, using the order of operations, how many different answers can be achieved using the digits 0, 1, 2 and 3. Each digit has to be used in the calculation exactly once, for example: 31 × (2 + 0) = 6.
Encourage learners to discuss their solutions in pairs or small groups.

Ask learners: 
What is the largest answer that you can calculate?
Can you create negative answers?
Can you create decimal answers?

Ask learners to check their answers using a calculator.


Resources:
Calculators
	Encourage learners to show the stages of their working out as they follow the order of operations: brackets, indices, division, multiplication, addition, subtraction



Possible misconception:
Learners should check if their calculator uses the order of operations, e.g. if they try 1 + 2 × 3 the answer should be 7, rather than 9. 
Also ask pupils to try -32. Most calculators will give the answer of -9 rather than 9. To overcome this, learners could use brackets on their calculator to type (-3)2.


	7Ni.03 Estimate, multiply and divide integers including where one integer is negative.
	Learners work in pairs or small groups for this activity. For each group of learners, create a set of 20 multiplication and division questions on small pieces of card (e.g. 3 × -2, -4  2, 5 × 3) with their corresponding answers on separate pieces of card. Ensure some questions just use positive integers and some include one negative integer. Shuffle the cards and then tell learners that every question has an answer and they need to match them. 

Encourage learners to discuss their answers. Once they have finished, calculators can be used to check their answers (with care to use the negative button where appropriate).

Learners should use their questions and answers to reinforce rules about multiplying or dividing integers, where one integer is negative.

Resources:
Set of 20 multiplication and division questions on cards per group of learners
Calculators

	Possible misconceptions:
When using a calculator, learners sometimes press the ‘subtraction’ button instead of the ‘negative’ button, which may lead to errors. 






	[bookmark: _Toc62637663]Unit 7.1 Topic 3 Number types 

	Outline of topic:

	Learners will use divisibility checks to identify factors and multiples of numbers and then apply their knowledge to find the highest common factor and lowest common multiple of numbers. Learners will also be able to square and cube numbers and have a clear understanding of the inverse operations: square root and cube root.


	Language:

	Key vocabulary:
factors, common factors, highest common factor
multiples, common multiples, lowest common multiple
divisibility, digit sum (for divisibility by 3)
square number, cube number, squared, cubed, square root, cube root

Key phrases:
Write … as a product of its prime factors.


	Recommended prior knowledge:

	Have knowledge of common multiples and factors
Know the tests of divisibility for 2, 3, 4, 5, 6, 8, 9 and 10
Know square numbers to 144 (12 × 12) and cube numbers to 125 (5 × 5 × 5)






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

	7Ni.05 Use knowledge of tests of divisibility to find factors of numbers greater than 100.



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
	Ask learners:
Is 3 a factor of 184?

Ask some learners to share their methods and compare several strategies as a class discussion.

[image: ]Learners will show they are critiquing (TWM.07) when they explain the advantages and disadvantages of different ways to verify factors of a number. For example, some learners may have used a written division method, whereas others may have used knowledge of the 3 times table (e.g. 180 is in the three times table, so 184 will not be).

Ensure learners are introduced to the idea of using divisibility checks for finding factors. For example:
184 is not divisible by three because the sum of the digits is not a multiple of 3 (1 + 8 + 4 = 13, so 3 is not a factor of 184). Ask learners to see if they can recall any other tests of divisibility (see recommended prior knowledge for this unit).

Give learners more questions for them to practise using the tests for divisibility to find factors of numbers greater than 100:
Is 5 a factor of 875?
Is 9 a factor of 563?
Is 3 a factor of 510?

[image: ]Learners will show they are improving (TWM.08) when they are able to refine their method and find factors of numbers greater than 100 efficiently by using their knowledge of the tests of divisibility.

For another challenge involving finding factors of numbers greater than 100, try the NRICH task: Counting Factors (https://nrich.maths.org/480). 

Resources:
NRICH task

	Mental strategies:
Encourage learners to use mental strategies as well as written methods. Learners should realise that using the tests of divisibility to check factors is more efficient than a written division method.

	7Ni.04 Understand lowest common multiple and highest common factor (numbers less than 100).
	Randomly share all the numbers from 1 to 100 between learners (each learner may have several numbers to explore). They then need to find all the factors of their given numbers. A good approach for this is to use knowledge of factor pairs (e.g. factors of 36: 1, 2, 3 …….12, 18, 36). Learners work from both ends of the list to ensure they do not miss any factors. 

Call out any two numbers between 1 and 100 (e.g. 24 and 36) and ask the learners who have explored those numbers to read out the factors. The list of factors for each number should be written next to each other, e.g.
24 : 1, 2, 3, 4, 6, 8, 12, 24
36 : 1, 2, 3, 4, 6, 9, 12, 18, 36 

Ask learners: 
What are the common factors? (There will usually be several)
What is the highest common factor? (Only one answer)

Continue this activity until several pairs of numbers have been explored and the idea of highest common factor is established.

Now ask learners to write the first 10 multiples of 7 and 3.

Ask learners:
Are there any common multiples? (Answer: 21 is common)
Are there any more common multiples? (Answer: 42, then 63, etc.)
How do you know that 63 is a multiple of 3? (Could use test for divisibility by 3)
What is the lowest common multiple? (Answer: 21)

	The language for this topic is important and should be emphasised: 
What does ‘common’ mean? 
Which is the ‘highest’?

This activity is an introduction to the highest common factor and lowest common multiple. It helps learners secure their understanding as they see the factors and multiples for each number. The use of the ‘product of prime factors’ to identify highest common factors and lowest common multiples should be introduced once learners are confident with this approach.

	7Ni.06 Understand the relationship between squares and corresponding square roots, and cubes and corresponding cube roots.













TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners to make a selection of cubes (using nets), each with a volume that matches a cube number (e.g. one could have a volume of 64cm3). In doing this activity, learners will find that the volume of each cube derives from cubing the side length of their shape (e.g. a cube with volume 64cm3 = 4 × 4 × 4 which is 4 cubed or 43).
Ask learners:
If I had a cube of volume 8000cm3 how could I find the length of its sides?

This is a good opportunity to explain that the cube root is the inverse operation of cubing.

Ask learners to explore how to show a visual example of the square and square root of a square number. Encourage learners to give examples and explain what is happening. Check for good use of mathematical language.


[image: ]Learners will show that they are convincing (TWM.04) when they explain how their examples show the relationship between squares and corresponding square roots, and cubes and corresponding cube roots.

Resources: 
Centimetre squared paper

	Possible misconceptions:
[bookmark: _Hlk3553243]Learners often incorrectly think 42 means 4 × 2 instead of   4 × 4, so, emphasise that it is the ’number multiplied by itself’.





[bookmark: _Toc62637664]Unit 7.2 Algebraic representation and manipulation

	Learning objectives covered in Unit 7.2 and topic summary:
	7.2 Topic 1
Manipulating algebra
	7.2 Topic 2
Using expressions and formulae
	7.2 Topic 3
Equations and inequalities
	Thinking and Working Mathematically

	7Ae.01
	Understand that letters can be used to represent unknown numbers, variables or constants.
	
	
	
	TWM.02 Generalising
TWM.05 Characterising
TWM.06 Classifying

	7Ae.02
	Understand that the laws of arithmetic and order of operations apply to algebraic terms and expressions (four operations).
	
	
	
	TWM.07 Critiquing

	7Ae.03
	Understand how to manipulate algebraic expressions including:
- collecting like terms
- applying the distributive law with a constant.
	
	
	
	TWM.07 Critiquing

	7Ae.04
	Understand that a situation can be represented either in words or as an algebraic expression, and move between the two representations (linear with integer coefficients).
	
	
	
	

	7Ae.05
	Understand that a situation can be represented either in words or as a formula (single operation), and move between the two representations.
	
	
	
	

	7Ae.06
	Understand that a situation can be represented either in words or as an equation. Move between the two representations and solve the equation (integer coefficients, unknown on one side).
	
	
	
	

	7Ae.07
	Understand that letters can represent an open interval (one term).
	
	
	
	




	[bookmark: _Toc62637665]Unit 7.2 Topic 1 Manipulating algebra 

	Outline of topic:

	Learners will understand how letters can be used to represent numbers, variables or constants and how to use letters to form expressions. Using their knowledge of the distributive law and by collecting like terms, they will be able to simplify expressions and use the correct conventions for writing algebra.


	Language:

	Key vocabulary:
unknown number, constant, variable
expression
substitute, substitution
operations, addition, subtraction, multiplication, division
distributive law
perimeter

Key phrases:
Collect the like terms together
Simplify the expression


	Recommended prior knowledge:

	Use brackets and the order of operations 
Solve multi-step word problems
Understand perimeter 






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

	7Ae.01 Understand that letters can be used to represent unknown numbers, variables or constants.












TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Learners work in pairs for this activity.
Ask learners: How many different triangles can you draw with perimeter 18cm?

Select learners to share their answers and record the results on the board in three groups: equilateral, isosceles and scalene. 

For example:
	Equilateral
	Isosceles
	Scalene

	6cm, 6cm, 6cm
	8cm, 8cm, 2cm
	7cm, 8cm, 3cm

	
	6.5cm, 6.5cm, 5cm
	10cm, 5cm, 3cm

	
	etc.
	etc.



Then ask learners to use letters to express the lengths of the sides of each type of triangle.
[image: ]Learners will show they are generalising (TWM.02) when they recognise that the side lengths of each type of triangle can be described using algebraic expressions. For example, the side lengths of an equilateral triangle can be expressed by a, a, a, the lengths of an isosceles triangle can be expressed by b, b, c and the lengths of a scalene triangle can be expressed by d, e, f.

This should lead to a discussion on how letters can be used to express the perimeter of each different type of triangle, for example, a + a + a for equilateral, b + b + c for isosceles and d + e + f for scalene.
 
Ask learners:
Given that the perimeter of an equilateral triangle is 18cm, what is the value of a? (Answer: a=6)
Given that the perimeter of an isosceles triangle is 18cm, what are the values of b and c? Can they be anything else? Are they unknown numbers, variables or constants?
(Answer: they are variables as they can take different values, e.g. b=8 and c=2, or b=6.5 and c=5, etc.)
If b is double the value of c for the isosceles triangle of perimeter 18cm, what are the values of b and c? Are they unknown numbers, variables or constants?
(Answer: in this example there is only one  solution so b and c are unknown numbers: b=7.2, c=3.6)

	It is important for learners to understand the different definitions of letters in algebra.

 is an expression where  is a variable, as  represents an unspecified number and can have various values and 3 is a constant as it has a fixed value.
If we are told the value of  is equal to 12, then the variable  is also called an unknown number, as the value of  can be found. In this case  has a value of 4.
Letters can also be used to represent constants. For example, the mathematical constant π is used to represent the number approximately equal to 3.14159265…

	7Ae.02 Understand that the laws of arithmetic and order of operations apply to algebraic terms and expressions (four operations).

7Ae.03 Understand how to manipulate algebraic expressions including:
- collecting like terms
- applying the distributive law with a constant.













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

	Ask learners to match three pairs of expressions which are equal in value from the following: 
3c + 2,     2 + 3 × c,   3(c + 2),     2 + ,     3c + 6 and   + 2      

Ask learners to justify their matching. Learners could choose a sensible value for c and see if their expressions have the same value. 
For example, if c = 6, 3c + 2 = 3 × 6 + 2 = 20 and 2 + 3 × c = 2 + 3 × 6 = 20.

Learners should now write another matching expression of their choice for each pair. Once again, they should test the expressions are the same by using a value of c.

The following activity (lead as a class discussion) provides opportunity to consolidate the correct convention for writing algebra and shows how collecting like terms and simplifying, shortens expressions making them clearer.

Ask learners:
Which expression is best? 

1) 2a3b,  6ba or  6ab
2) 2a + 3b,  a + a + 2b + b or  3b + a + a
3) aaa,  a3 or  a × a × a
4) 3ba,  ab + ab + ab,  2ab + ab or  3ab
5) 3a – 4a + a,  0 or  4a – 4a

[image: ]Learners will show that they are critiquing (TWM.07) when they decide which of the equivalent expressions would be the clearest and follows the correct convention for writing algebra.

	Time should be spent discussing what 3(c + 2) represents. Learners should understand that following the laws of arithmetic will mean they should find the value inside the brackets first, before multiplying by 3. However, the distributive law can also be applied. So, 
3(c + 2) means 3 ‘lots of’ c and 3 ‘lots of’ 2, which can also be written as 3c + 6.





	[bookmark: _Toc62637666]Unit 7.2 Topic 2 Using expressions and formulae

	Outline of topic:

	Learners will use letters as variables within expressions and formulae. By changing the value of a variable, they will see how this changes the value of the expression or formula. Learners will consider the similarities and differences between expressions and formulae.


	Language:

	Key vocabulary:
expression
formula, formulae
substitute, substitution
operations
addition, subtraction, multiplication, division

Key phrases:
Subject of the formula


	Recommended prior knowledge:

	Use brackets and the order of operations 
Recognise the use of letters to represent quantities that vary in addition and subtraction calculations






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

	7Ae.04 Understand that a situation can be represented either in words or as an algebraic expression, and move between the two representations (linear with integer coefficients).

	Give learners a real-life situation for them to write as an algebraic expression. For example: 
On Monday a dog eats n biscuits. On Tuesday the dog eats 2 more biscuits than he did on Monday. 
· How many biscuits did the dog eat on Tuesday? (Answer: n + 2) 
· The dog eats 3n biscuits on Wednesday. How many is this compared to Monday? (Answer: 3 times the amount)

Then ask learners to write out four more situations involving at least one quantity represented as a letter. For example, ‘a gardener sowed 5 rows of  seeds’. Learners then swap with a partner and express each other’s situations using algebra ( for the example above). Learners should aim to use all four operations when creating the situations.

	

	7Ae.05 Understand that a situation can be represented either in words or as a formula (single operation), and move between the two representations.
	Ask learners to write 10 items that could be sold in a shop and assign each item a different variable to represent its cost. For example:

	Item
	Cost of item (in dollars)

	Banana
	b

	Paintbrush
	p



Ask learners to choose two of their items and write a formula for T, where T is the total cost of the two items. For example, the formula for the total cost of a banana and a paintbrush is T = b + p.
Emphasise that T is the subject of the formula and the value of T can be found if we know the values of b and p. Ask learners to choose values for the variables representing the cost of the individual items, and then find the total cost, T. 
For example, if b=$0.40 and p=$1.34, T= $0.40 + $1.34 = $1.74.

Ask learners to repeat the activity using different items. They should also use situations where they buy many of the same item, e.g. the formula for the total cost of 8 paintbrushes is T = 8p.

This activity can be extended by creating further situations for learners to represent as a formula. For example:
Paintbrushes have been reduced by 50 cents each. Write the formula for the total cost of a banana and a paintbrush. (Answer: T = b + p – 0.5)

	Emphasise the word substitute when learners replace the variables with actual values.

Possible misconceptions:
Learners often overlook the units of measure that they are working with and fail to keep them consistent within the formula. For example, they may use dollars and cents together and not give their answer in the correct or most appropriate form.





	[bookmark: _Toc62637667]Unit 7.2 Topic 3 Equations and inequalities

	Outline of topic:

	Learners develop the use of algebraic expressions in the context of equations. They will understand the use of letters as unknowns in equations, form equations and solve them. Learners will also appreciate that unknowns can have more than one solution, as in the case of inequalities.


	Language:

	Key vocabulary:
equation, inequality
solve, solution
substitute, substitution

Key phrases:
Solve the equation to find …
Check by substituting into the original equation


	Recommended prior knowledge:

	Use brackets and the order of operations 
Solve multi-step word problems
Recognise the use of letters to represent quantities that vary in addition and subtraction calculations






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

	7Ae.06 Understand that a situation can be represented either in words or as an equation. Move between the two representations and solve the equation (integer coefficients, unknown on one side).
	Play the class game ‘I am thinking of a number’. For example, say to learners:
I’m thinking of a number and add 5 to it. The result is 7

Ask learners:
What is the number I was thinking of?
How did you find it?
Can you form an equation to show this? (n + 5 = 7)

Repeat this for different operations, increasing the complexity. For example, 
I’m thinking of a number. I double it then subtract the result from 13 to get 5.
(Answer:  , so  )

For another challenge involving writing and solving equations, try the NRICH task: Always a Multiple? (https://nrich.maths.org/7208). 

Resources:
NRICH task

	Once a solution to an equation has been found, learners should be encouraged to check their solution by substituting it into the original equation.

	7Ae.07 Understand that letters can represent an open interval (one term).

	Ask learners what  means.
Learners should understand that  represents the fixed value 10.
Now ask learners what  means.
In this inequality,  is a variable, and represents any number that is less than 10.

Demonstrate to learners how the open interval  would be represented on a number line. 




Now show learners other open intervals represented on number lines.








Ask learners to write an inequality to represent what each number line is showing. (Answers:  > 5,  < 2) 

	Possible misconceptions:
When looking at inequalities represented on number lines, learners may think the number beneath the arrow is relevant. Direct learners to focus their attention on the circle instead, which represents the end of the open interval.

	7Ae.07 Understand that letters can represent an open interval (one term).
	Present learners with the equation  and the inequality .

Ask learners:
What is the difference between the two?
How would the possible values of  change if the 2 was replaced with 11?
How would you show your solutions for  and on a number line?
 
	

	7Ae.01 Understand that letters can be used to represent unknown numbers, variables or constants.








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

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

	Having covered algebra in a range of contexts, learners should record examples of expressions, formulae and equations, stating in each case whether the letters are variables, unknown numbers or constants.

For example,
in the equation , the variable  represents an unknown number (the value of  can be found by solving the equation, )
in the formula T = 4p, T and p are variables as they can have various values, e.g. T = 12 and p = 3, or T = 400 and p = 100
in the expression 2d + 10, d is a variable and 2 and 10 are constants
in the formula C = πd, C and d are variables and π is a constant used to represent the number approximately equal to 3.14159265…

[image: ]Learners will show they are characterising (TWM.05) when they identify properties of the letters in expressions, formulae and equations. They will show they are classifying (TWM.06) when they use these characteristics to decide whether letters represent unknown numbers, variables or constants.

	





[bookmark: _Toc62637668]Unit 7.3 Shape and measure
	Learning objectives covered in Unit 7.3 and topic summary:
	7.3 Topic 1
Polygons, circles and symmetry
	7.3 Topic 2
Areas of 2D shapes
	7.3 Topic 3
3D shapes
	7.3 Topic 4
Angles and parallel lines
	Thinking and Working Mathematically

	7Gg.01
	Identify, describe and sketch regular polygons, including reference to sides, angles and symmetrical properties.
	
	
	
	
	TWM.05 Characterising

	7Gg.02
	Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.
	
	
	
	
	TWM.05 Characterising

	7Gg.03
	Know the parts of a circle:
- centre
- radius
- diameter
- circumference
- chord
- tangent.
	
	
	
	
	TWM.05 Characterising

	7Gg.04
	Understand the relationships and convert between metric units of area, including hectares (ha), square metres (m²), square centimetres (cm²) and square millimetres (mm²).
	
	
	
	
	TWM.03 Conjecturing
TWM.04 Convincing

	7Gg.05
	Derive and know the formula for the area of a triangle. Use the formula to calculate the area of triangles and compound shapes made from rectangles and triangles.
	
	
	
	
	TWM.02 Generalising TWM.04 Convincing

	7Gg.06
	Identify and describe the combination of properties that determine a specific 3D shape.
	
	
	
	
	

	7Gg.07
	Derive and use a formula for the volume of a cube or cuboid. Use the formula to calculate the volume of compound shapes made from cuboids, in cubic metres (m3), cubic centimetres (cm3) and cubic millimetres (mm3).
	
	
	
	
	TWM.02 Generalising

	7Gg.08
	Visualise and represent front, side and top view of 3D shapes.
	
	
	
	
	

	7Gg.09
	Use knowledge of area, and properties of cubes and cuboids to calculate their surface area.
	
	
	
	
	

	7Gg.10
	Identify reflective symmetry and order of rotational symmetry of 2D shapes and patterns.
	
	
	
	
	

	7Gg.11
	Derive the property that the sum of the angles in a quadrilateral is 360°, and use this to calculate missing angles.
	
	
	
	
	TWM.03 Conjecturing
TWM.04 Convincing

	7Gg.12
	Know that the sum of the angles around a point is 360º, and use this to calculate missing angles.
	
	
	
	
	

	7Gg.13
	Recognise the properties of angles on:
- parallel lines and transversals 
- perpendicular lines
- intersecting lines.
	
	
	
	
	

	7Gg.14
	Draw parallel and perpendicular lines, and quadrilaterals.
	
	
	
	
	TWM.03 Conjecturing
TWM.04 Convincing





	[bookmark: _Toc62637669]Unit 7.3 Topic 1 Polygons, circles and symmetry 

	Outline of topic:

	Learners will expand their knowledge of 2D shapes and explore the properties of polygons and circles. Learners will also understand terms such as regular and congruent. They will consider how to communicate the various properties of shapes using mathematical terminology. 


	Language:

	Key vocabulary:
square, rhombus, polygons (triangle, quadrilateral, pentagon, hexagon, heptagon, octagon, nonagon, decagon)
circle (centre, radius, diameter, circumference, chord, tangent)
congruent
corresponding
regular, irregular
reflective symmetry, rotational symmetry
finite, infinite
equidistant

Key phrases:
Order of rotational symmetry
Line of symmetry


	Recommended prior knowledge:

	Identify, describe, classify and sketch quadrilaterals including reference to angles, symmetrical properties, parallel sides and diagonals
Know the parts of a circle: centre, radius, diameter, circumference
Identify reflective and rotational symmetry






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

	7Gg.02 Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.

	Ask learners to write a definition for congruent. Learners may write: ‘The same shape and size’ or ‘Two shapes are congruent when you can turn, flip and, or slide one so it fits exactly on the other.’  Display an agreed definition.

Provide learners with a number of shapes in various orientations drawn on paper. Some of the shapes should be congruent. 
Which of the shapes are congruent? How do you know? 

If learners are not sure about some shapes, they should cut them out so they can compare them directly.

Resources:
Shapes drawn on paper

	

	7Gg.02 Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.















TWM.05 Characterising
Identifying and describing the mathematical properties of an object
	In pairs, ask learners to discuss three ‘variations’ of squares below, identifying the properties of each shape and the similarities and differences between them.

1) A square next to a rhombus, which has side lengths the same as the square.



2) A square next to a larger square.




3) A square next to a square of the same size, but rotated 45o.




[image: ]Learners will show they are characterising (TWM.05) when they look at each of the shapes above and identify their properties and compare them to the original square. Learners should use these characteristics to determine whether the pairs of shapes are congruent or not (Answer: examples 1 and 2 are not congruent, example 3 is congruent). 

This activity can be extended by asking learners to create their own examples similar to the above based on a different shape. Learners should swap examples with a partner and identify which shapes are congruent.

Resources:
Pictures of shapes as above

	Possible misconceptions:
Learners may incorrectly think that shapes must look identical to be congruent.
Learners may incorrectly think that squares of any size are congruent.

	7Gg.10 Identify reflective symmetry and order of rotational symmetry of 2D shapes and patterns.

	Review rotational and reflective symmetry. Show learners a 2D shape or pattern and ask them to identify the lines of symmetry. For example, learners should be able to show 5 lines of reflective symmetry on the star shaped decagon:





Then ask learners to identify the order of rotational symmetry of the star. Demonstrate the effect of rotating the star around its central point. Explain that because the star fits on its outline five times in a whole (360°) turn, we say that the shape has 'rotational symmetry of order 5'.

Ask learners to draw their own polygon and identify all lines of reflective symmetry and the order of rotational symmetry.

This activity can be extended by challenging learners to draw a shape or pattern with certain symmetry properties. For example:
Draw a shape or pattern with:
2 lines of symmetry and order of rotational symmetry 2
0 lines of symmetry and order of rotational symmetry 1
1 line of symmetry and order of rotational symmetry 1
0 lines of symmetry and order of rotational symmetry 3

	Possible misconceptions:
Learners may incorrectly say a shape has ‘rotational symmetry order 0’. Explain that if a shape will only fit on its outline once, it has no rotational symmetry, but this is described as 'rotational symmetry of order 1'.















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

	7Gg.01 Identify, describe and sketch regular polygons, including reference to sides, angles and symmetrical properties.

7Gg.03 Know the parts of a circle:
- centre
- radius
- diameter
- circumference
- chord
- tangent.

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

	Discus as a class the properties of different polygons and ensure learners understand the correct mathematical language (e.g. regular, irregular, angle types, lines of symmetry, order of rotational symmetry, parallel sides, etc.). 

Ask learners to choose three regular polygons, then draw each of them on a large piece of paper. Learners should label as many properties of their shapes as possible. 

Then ask learners to repeat this activity for a circle and label the circle parts. 

[image: ]Learners will show they are characterising (TWM.05) when they identify and correctly describe each of the properties of their shapes.

Resources:
Large pieces of paper 
Rulers
Protractors and or set squares
Compasses

	Possible misconceptions:
Polygons are 2D shapes bounded by straight edges. Learners sometimes conclude that circles are polygons because they notice that as regular polygons increase in the number of sides they look more and more like circles. However, a circle can never be a shape bounded by straight sides. A circle is better defined as series of infinite points equidistant from a central point.





	[bookmark: _Toc62637670]Unit 7.3 Topic 2 Areas of 2D shapes 

	Outline of topic:

	Learners will be able to convert between different metric units of measure for area. They will derive the formula for the area of a triangle and then be able to calculate the areas of compound shapes made from rectangles and triangles. 


	Language:

	Key vocabulary:
millimetre, centimetre, metre, kilometre, hectare
metric
area
rectangle, triangle
formula, formulae
compound shapes
base, height

Key phrases:
The formula for the area of a rectangle is …
The formula for the area of a triangle is …


	Recommended prior knowledge:

	Convert between metric units of length
Calculate area of rectangles and right-angled triangles






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

	7Gg.04 Understand the relationships and convert between metric units of area, including hectares (ha), square metres (m²), square centimetres (cm²) and square millimetres (mm²).


TWM.03 Conjecturing
Forming mathematical questions or ideas

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	On the board draw a square with side length 1 metre. Ask learners:
What is the area of this square? (they are likely to say 1m²).

Then ask learners to draw a square in their book with side length 1 centimetre and to write the area of the square (they are likely to write 1cm²).

Ask learners:
How many squares with area 1cm² will fit in the square with area 1m²?

[image: ]Learners will show they are conjecturing (TWM.03) when they use reasoning to suggest how many cm² are in 1m². They may use the fact that 1m = 100cm or they may make an estimate based on the diagram on the board and in their book.

[image: ]Ask learners to share their ideas with the class. Learners will show they are convincing (TWM.04) when they explain how they made their conjecture and how accurate they think their conjecture is.
After a class discussion, learners should be able to explain why
1m2 = 10 000 cm2.

Then, learners work in small groups, to apply their understanding of the equivalent area measurements:
1cm2 = 100mm2
1m2 = 10 000cm2
1ha = 10 000m2.

Give each group of learners a set of cards showing pairs of equivalent measurements using hectares (ha), square metres (m2), square centimetres (cm2) or square millimetres (mm2) on different cards. 
For example: 
3m2, 3ha, 3cm2, 300mm2, 30 000cm2, 30 000m2

They should use the relationships and convert between metric units of area to match the cards.

This activity can be extended by including cards which do not have an equivalent measurement, e.g. 30cm2.

Resources:
Cards showing equivalent measurements of area
	Ensure learners understand that a square with area 1m² will have side lengths 100cm (1m). So, the area of the square can also be written as 100cm × 100cm = 10 000cm².
1m = 100cm

1m = 100cm




1m² = 10 000cm²







Other metric measures for areas can similarly be investigated.

Learners may have difficulty visualising the size of a hectare. Take learners to a space that is approximately 100m2, for example a hall that measures 10m by 10m. Ask them to imagine ten of these spaces joined together in each direction and explain that this represents a hectare. Alternatively, explain that the area inside a 400m running track is close to 1 hectare (1.12ha).


	7Gg.05 Derive and know the formula for the area of a triangle. Use the formula to calculate the area of triangles and compound shapes made from rectangles and triangles.




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
	First review how to calculate the area of a right-angled triangle. Ask learners to draw a rectangle and divide it into two triangles by constructing one diagonal. They should label the rectangle with sides a and b. Learners should write the formula for the area of the rectangle and then show how they can derive the formula for the area of the triangle. 

Then ask learners to use diagrams to show that this formula is also true for non-right-angled triangles. Encourage learners to share their ideas with a partner and explain their reasoning to show how they know the formula is still true. 

[image: ]Learners will show they are generalising (TWM.02) when they derive the formula for the area of a triangle. They will show they are convincing (TWM.04) when they use diagrams to explain their reasoning for why this formula works for any triangle.

Give learners centimetre squared paper and ask them to draw a compound shape using squares, rectangles and triangles. The dimensions of each side of each shape within their compound shape should be shown and from this learners can use the formulae for the area of triangles, squares and rectangles to find the total area of the compound shape. Ask learners to check their answer by counting whole and half squares.

Resources: 
Centimetre squared paper

	Possible misconceptions:
Learners often struggle with the use of letters as used in algebra. The letters (variables), used in this example (a and b) may be changed to p and q or any other combination of letters. It is important that the letters are clearly defined, for example ‘a represents the length and b represents the width’, as shown in the activity opposite. 
Learners will become aware that the standard formula for the area of a triangle is given as 
A = bh. In this case ‘b’ represents the base of the triangle, and ‘h’ represents the height, which is perpendicular to the base. This can lead to further confusion, as learners often expect the base to be at the bottom of the triangle. This can easily be overcome by turning a triangle, which started with its base is at the bottom of the triangle. Show learners the base can be at the top of the shape whilst still being called the base.





	[bookmark: _Toc62637671]Unit 7.3 Topic 3 3D shapes 

	Outline of topic:

	Learners will derive and use the formula for the volume of a cuboid and use their knowledge of area to find the surface area of cuboids. Learners will consider how properties of 3D shapes, nets, views, volumes and surface areas relate to each other.


	Language:

	Key vocabulary:
cube, cuboid, triangular prism
net
edges, faces, vertices
volume
surface area
front, side and top view
properties

Key phrases:
Draw the net of a …
A … has … edges, faces, vertices
Properties of shapes


	Recommended prior knowledge:

	Identify, describe and sketch compound 3D shapes
Draw nets of 3D shapes
Find the area of 2D shapes 






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

	7Gg.07 Derive and use a formula for the volume of a cube or cuboid. Use the formula to calculate the volume of compound shapes made from cuboids, in cubic metres (m3), cubic centimetres (cm3) and cubic millimetres (mm3).



TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Define ‘volume’ as the amount of 3D space an object occupies. Explain that units of volume are written using the notation 3. Show an example of a cube with volume 1cm3 to distinguish between cm2 and cm3. Ask learners:
What do you notice about a 1cm3 cube? (Its length, width and height all measure 1 cm.)

In groups, learners build a range of different cuboids using 1cm cubes. For each cuboid they build, ask learners to record a sketch of the cuboid, including its measurements, and the volume of the cuboid (how many 1cm cubes it was built from). Ask learners:
Can you find a general rule for calculating the volume of a cuboid? 

[image: ]Learners will show they are generalising (TWM.02) when they establish that the volume of a cuboid is the area of the base (length × width) multiplied by the height: Volume = length × width × height 

To practise applying the formula for the volume of a cuboid, ask learners to roll a die three times to generate three centimetre lengths. They should sketch a cuboid with those dimensions and calculate the volume of the cuboid. Then ask learners to share their volume with a partner, who should try to find the dimensions of the cuboid.

Resources:
Cubes
Dice

	

	7Gg.09 Use knowledge of area, and properties of cubes and cuboids to calculate their surface area.

	Provide learners with cuboid boxes that are opened out into nets and ask learners to calculate the area of card the nets are made from. Explain this is the surface area of the boxes.
Ask learners:
What is your strategy? 
Do you need to measure every edge? 
Do you need to calculate the area of every face?

Establish that the opposite sides of a cuboid are the same, so you can find the sum of the areas of the three different faces and then multiply by 2. 

Resources:
A variety of empty cardboard boxes (cuboid or cube) opened out into nets
Rulers
	Possible misconceptions:
Learners may confuse surface area and volume. Emphasise that for surface area they should calculate the area of the faces. It will be beneficial for some learners to visualise the cubes and cuboids as a net when calculating surface area, before being able to calculate the surface area directly from a 3D shape.


	7Gg.06 Identify and describe the combination of properties that determine a specific 3D shape.


7Gg.08 Visualise and represent front, side and top view of 3D shapes.

7Gg.07 Derive and use a formula for the volume of a cube or cuboid. Use the formula to calculate the volume of compound shapes made from cuboids, in cubic metres (m3), cubic centimetres (cm3) and cubic millimetres (mm3).

7Gg.09 Use knowledge of area, and properties of cubes and cuboids to calculate their surface area.

	Give learners a sheet of centimetre squared paper and asked them to draw the net of any cuboid, keeping the edges on the grid lines. This should be duplicated on a second sheet for later use. Cut out the net on the first sheet, fold it into its 3D cuboid form.

Ask learners:
What properties does the cuboid have?
What makes your shape a cuboid?
How is it similar to or different from a cube?
Is a cube a cuboid?
Is a cuboid a cube?

On the second sheet of paper, showing their unfolded net, ask learners to show different views of their shape (front, side and top views), and any other properties of their shape (e.g. the shapes of the faces, the number of faces, edges and vertices, parallel edges etc.). Their folded net can be stuck onto the poster too.

Learners could also include how to find the surface area and volume of their cuboid on their poster.

This activity could be repeated to show nets, properties and different views of other shapes, e.g. prisms and pyramids.

Resources: 
Large sheets of centimetre squared paper

	Possible misconceptions:
Learners may not understand that all cubes are cuboids. 
The only example when a cuboid is a cube is when all faces of a cuboid are square. 




	[bookmark: _Toc62637672]Unit 7.3 Topic 4 Angles and parallel lines 

	Outline of topic:

	Learners will draw quadrilaterals and consider the properties of the angles of the quadrilaterals. They will also explore the properties of angles on parallel lines crossed by a transversal.


	Language:

	Key vocabulary:
quadrilateral, trapezium, parallelogram
angle sum
parallel, perpendicular
transversal
protractor, set square
intersecting

Key phrases:
The sum of the angles in a … is …
The sum of the angles on a straight line is …
The sum of the angles around a point is …
Properties of shapes


	Recommended prior knowledge:

	Classify and estimate angles
Draw and measure angles using a protractor
Identify parallel lines
Know the sum of the angles in a triangle is 180º 
Know the sum of the angles on a straight line is 180º 






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

	7Gg.13 Recognise the properties of angles on:
- parallel lines and    transversals 
- perpendicular lines
- intersecting lines.

7Gg.14 Draw parallel and perpendicular lines, and quadrilaterals.

	Review the terms 'parallel' and 'perpendicular' by asking learners to work in groups to write a definition of each term. When complete, each group reads their definition to the class. Introduce the term 'transversal' (a line that cuts across two or more, normally parallel, lines). Assess learners' understanding by asking them to sketch a perpendicular transversal of two parallel lines. 

Then ask learners to draw three parallel lines and two non-perpendicular traversals. For example:
[image: Three parallel lines and two non-perpendicular traversals]

Challenge learners to find all 24 angles by just measuring two of them. They could also extend the transversals so that they meet at a point and calculate the angle created. 

Resources: 
Centimetre squared paper
Protractors

	

	7Gg.12 Know that the sum of the angles around a point is 360º, and use this to calculate missing angles.

	Show learners the diagram below and ask:
What information can you tell me about the angles in the diagram?

[image: Four lines, D, E, A and B, meeting at central point, C. A and B form a right angle at C, A and E form a 60 degree angle at C. E and D form an acute angle at C. D and B form an obtuse angle at C]

Learners should apply prior knowledge of angles to notice information such as: 
· angle ACB is a right angle, which is 90º
· angle DCE is an acute angle
· angle BCD is an obtuse angle

Learners should also apply the fact that the sum of the angles around a point is 360º. Ask learners:
Is it possible to calculate the missing angles? Why?
What can you say about the missing angles?

Learners should understand the sum of the missing angles must be 360 – 90 – 60 = 210º. Ask learners to suggest several possible values for each angle, e.g. DCE = 50º and BCD = 160º, or DCE = 43.5º and BCD = 166.5º.

This activity can be extended by asking learners to find the size of the missing angles if they know that angle BCD is double the size of angle DCE.

	

	7Gg.11 Derive the property that the sum of the angles in a quadrilateral is 360°, and use this to calculate missing angles.

7Gg.14 Draw parallel and perpendicular lines, and quadrilaterals.






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 draw a quadrilateral with only two right angles adjacent to each other. For accuracy, rulers, set squares and protractors should be used. 
Ask learners:
What type of quadrilateral have you drawn? (Answer: trapezium)

Ask learners to colour in the four interior angles of their trapezium. The four corners of the trapezium should then be torn off and rotated so that the coloured angles meet at a point.

Ask learners:
What do you notice?

Learners should notice that the four angles of the trapezium total 360o, as they form angles around a point. 
Which other quadrilaterals might this relate to?

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest whether they think that they will get the same result for other quadrilaterals. For example, they might conjecture that it will work for a square, but not for a kite. Learners will show they are convincing (TWM.04) when they repeat this task for another quadrilateral and can explain why they get the same result.

Ask learners to share their results with the class:
Did anyone find a quadrilateral where the interior angles did not total 360 degrees?
Now we know this angle rule of quadrilaterals, how will you calculate missing angles of any quadrilateral?

Firstly, give learners several examples of different quadrilaterals with one missing angle and ask learners to calculate the size of the missing angle. Then include examples with two missing angles where learners have to apply their knowledge of the properties of quadrilaterals, e.g. for a kite:
[image: Kite quadrilateral, with top angle of 70 degrees and left angle of 120 degrees]
Resources: 
Rulers
Set squares
Protractors

	Another way to derive the property that the sum of the angles in a quadrilateral is 360°, is to draw the diagonal of a quadrilateral to form two triangles. Then, use the angle sum of each triangle to show that the angle sum of a quadrilateral is 2 × 180° = 360°.




[bookmark: _Toc62637673]Unit 7.4 Fractions, decimals, percentages, ratio and proportion 

	Learning objectives covered in Unit 7.4 and topic summary:
	7.4 Topic 1
Connecting fractions, decimals and percentages
	7.4 Topic 2
Calculating with decimals
	7.4 Topic 3
Calculating with fractions
	7.4 Topic 4
Ratio and Proportion
	Thinking and Working Mathematically

	7Nf.01  
	Recognise that fractions, terminating decimals and percentages have equivalent values.
	
	
	
	
	

	7Nf.02 
	Estimate and add mixed numbers, and write the answer as a mixed number in its simplest form.
	
	
	
	
	TWM.04 Convincing

	7Nf.03
	Estimate, multiply and divide proper fractions.
	
	
	
	
	TWM.07 Critiquing

	7Nf.04
	Use knowledge of common factors, laws of arithmetic and order of operations to simplify calculations containing decimals or fractions.
	
	
	
	
	TWM.07 Critiquing

	7Nf.05
	Recognise percentages of shapes and whole numbers, including percentages less than 1 or greater than 100.
	
	
	
	
	

	7Nf.06
	Understand the relative size of quantities to compare and order decimals and fractions, using the symbols =, ≠, > and <.
	
	
	
	
	

	7Nf.07
	Estimate, add and subtract positive and negative numbers with the same or different number of decimal places.
	
	
	
	
	

	7Nf.08
	Estimate, multiply and divide decimals by whole numbers.
	
	
	
	
	

	7Nf.09
	Understand and use the unitary method to solve problems involving ratio and direct proportion in a range of contexts.
	
	
	
	
	TWM.07 Critiquing

	7Nf.10
	Use knowledge of equivalence to simplify and compare ratios (same units).
	
	
	
	
	TWM.07 Critiquing

	7Nf.11
	Understand how ratios are used to compare quantities to divide an amount into a given ratio with two parts.
	
	
	
	
	

	7Gp.01
	Use knowledge of scaling to interpret maps and plans.
	
	
	
	
	



	[bookmark: _Toc62637674]Unit 7.4 Topic 1 Making connections between fractions, decimals and percentages 

	Outline of topic:

	Learners will investigate fractions, decimals and percentages and how they relate to each other. They will explore equivalence, non-equivalence and the ordering of fractions, decimals and percentages. They will also consider percentages that are less than 1% or greater than 100%.


	Language:

	Key vocabulary:
equivalent, equivalence
percentage, decimal, fraction

Key phrases:
… is equivalent to …


	Recommended prior knowledge:

	Knowledge of equivalent fractions and simplifying fractions
Recognise equivalent fractions, decimals and percentages
Understand the relative size of quantities to order and compare numbers with one or two decimal places
Understand the relative size of quantities including proper fractions with different denominators 
Recognise the symbols =, > and <






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

	7Nf.05 Recognise percentages of shapes and whole numbers, including percentages less than 1 or greater than 100.

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





Ask learners to use them to represent the following percentages:
50%
75%
34%
1%
%

Ask learners to discuss how they represented the different percentages, especially focussing on how they chose to represent %.

Ask learners:
Is it possible to have a percentage greater than 100%?
When might you use percentages greater than 100% in real life?

Discuss as a class how percentages greater than 100% should be interpreted. Use examples such as:
A box of biscuits advertises that the larger box is 150% of the mass of the standard box. If the standard box is 300 grams, what is the mass of the larger box? (Answer: 150% of 300g = 450g)

Resources: 
Sheet of 10 × 10 squares 

	Possible misconceptions:
Learners may incorrectly think having percentages less than 1% and greater than 100% is impossible. 
Learners often think that % is the same as 50% because they are used to seeing half as being the same as 50%. The visual activity (in the activity opposite) will reinforce the fact that this is incorrect.


	7Nf.01 Recognise that fractions, terminating decimals and percentages have equivalent values.




7Nf.06 Understand the relative size of quantities to compare and order decimals and fractions, using the symbols =, ≠, > and <.

	Give each learner a 10 × 10 square and ask them to colour any number of squares below 50. For example:

[image: 10x10 grid with top 2 rows and first 4 cells of third row shaded (34 shaded)]

Ask learners:
What fraction of the whole have you coloured?
Can you simplify the fraction? 
Can you write another equivalent fraction? 
What percentage of the whole have you coloured? 
What decimal is equivalent? 

Show learners 6 pairs of numbers that are either equal or not equal. They need to consider whether each pair is equal in value (equivalent) and then insert the correct sign (= or ≠):
				0.2	    0.09
				              

				0.72          

				             0.44

				0.15          

				               0.12      


For the pairs of number that are not equivalent, ask learners to re-write the numbers but this time insert the symbols > and < to show which of the numbers is larger.

Resources: 
10 × 10 squares 

	To support learners in comparing the size of the fractions and decimals in the second part of the activity, encourage them to colour 10 × 10 squares to help visualise the numbers.





	[bookmark: _Toc62637675]Unit 7.4 Topic 2 Calculating with decimals 

	Outline of topic:

	Learners will look at strategies when calculating with decimals, remembering the order of operations and applying the laws of arithmetic to help simplify calculations where possible. They will apply these rules when solving real life problems.


	Language:

	Key vocabulary:
order of operations
negative, positive, decimal
laws of arithmetic (associative law, commutative law, distributive law)


	Recommended prior knowledge:

	Understand the order of operations 
Know and apply the laws of arithmetic 
Add and subtract positive numbers with the same or different number of decimal places






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

	7Nf.04 Use knowledge of common factors, laws of arithmetic and order of operations to simplify calculations containing decimals or fractions.
	Ask learners to calculate 1.5 + 2 × 1.5, and to indicate as soon as they have finished (Answer: 4.5). Some learners taking longer to calculate the answer may have forgotten to use the order of operations. Select learners to explain their method to the class. 

Then ask learners to calculate 3.7 + 9 × 3.7, and, again, to indicate as soon as they have finished (Answer: 37). Some learners who finish quickly may have noticed they can apply the distributive law and simplify the calculation to 10 × 3.7. Select learners to explain their method to the class.

Give learners more decimal calculation questions to complete. Learners should consider whether the order of operations should be considered or whether laws of arithmetic could be applied to simplify the calculation. For example:
0.5 × 7 × 10 = 0.5 × 10 × 7 = 5 × 7 = 35
4.7 × 9 = 4.7 × (10 – 1) = 47 – 4.7 = 42.3 

	Mental strategies:
Encourage learners to use mental strategies where possible. 



	7Nf.07 Estimate, add and subtract positive and negative numbers with the same or different number of decimal places.

	Review various methods of adding and subtracting positive decimals. Then ask learners to discuss with a partner how they could apply these methods to calculate 
-7.18 + 3.9.

Ask learners to create additions and subtraction calculations using two or more decimal numbers with the same or different number of decimal places. Then ask a partner to answer. Some questions should include negative numbers. When creating their calculations, they must know the answer themselves before they ask their partner to answer.
Did you choose to calculate mentally or using a written method? Why?

	Mental strategies:
Encourage learners to estimate the answers to all calculations before using a written method.

Possible misconceptions:
Learners may incorrectly line up the digits in column addition or subtraction. For example,
[image: 719 and 39 incorrectly aligned for addition and subtraction, with 7 in 1000s column and 3 in the 100s column]



Remind learners to line up the decimal points and digits of the same place value before calculating.


	7Nf.08 Estimate, multiply and divide decimals by whole numbers.

	There are two different components to this learning objective. 

Estimate and multiply decimals by whole numbers.
Learners work in pairs. Ask learner A to calculate the answer to 561 × 13 and Learner B to calculate the answer to 0.561 × 13. They then compare their answers. 
Discuss the similarities and differences in the answers as a class. Explain the importance of place value in written multiplications.
Ask learners to create multiplication calculations using decimals then ask a partner to answer. When creating their calculations, they must know the answer themselves before asking their partner to answer.

Estimate and divide decimals by whole numbers.
Learners work in pairs. Ask learner A to calculate the answer to 435 ÷ 5 and Learner B to calculate the answer to 4.35 ÷ 5. They then compare their answers. 

In pairs, learners roll a die five times to generate division calculations using decimals of the form . ÷ .

Learners should continue the division to give the answer correct to one decimal place. For example:
12.63 ÷ 7 = 1.80…
So, the answer to one decimal place is 1.8.

Resources:
Dice

	Mental strategies:
Encourage learners to estimate the answers to all calculations before using a written method.

	7Nf.07 Estimate, add and subtract positive and negative numbers with the same or different number of decimal places.

7Nf.08 Estimate, multiply and divide decimals by whole numbers.

	Give learners the following problem:

In one large space there are six football fields. Each football field measures 95.5m by 47.3m. The total length of all the other painted lines on each of the six football fields is 251.26m. The six football fields need repainting. What is the total length of the line of paint that the six football fields will require?
Answer: (95.5 × 2 + 47.3 × 2 + 251.26) × 6 = 3221.16m

This activity can be extended by giving more information about the paint and asking learners to calculate the number of tins of paint required.

	Learners should use written methods to calculate the total length of the markings.






	[bookmark: _Toc62637676]Unit 7.4 Topic 3 Calculations using fractions 

	Outline of topic:

	Learners will investigate the different types of fractions and will also look at a variety of strategies for multiplying and dividing fractions.


	Language:

	Key vocabulary:
mixed numbers, proper fractions, improper fractions, unit fractions
simplify, simplest form
denominator, numerator

Key phrases:
Simplify a fraction
The fraction is in its simplest form
Write the answer as a mixed number in its simplest form 


	Recommended prior knowledge:

	Knowledge of equivalent fractions and simplifying fractions
Add and subtract fractions with different denominators






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

	7Nf.02 Estimate and add mixed numbers, and write the answer as a mixed number in its simplest form.

TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Ask learners to find three mixed numbers that have a sum of no greater than 5, and ask:
What is the largest number any of these mixed numbers can be?
Explain your reasoning.

[image: ]Learners will show they are convincing (TWM.04) when they explain why the numbers must be less than 3. Learners should recognise that all three mixed numbers would have to be greater than one in order to be a mixed number. If one number was greater than or equal to three and the other two were greater than 1, then the total would be greater than 5.

Suggest to learners that, as we know the numbers must be less than 3, maybe 2 could be the largest possible value for one of the numbers. Ask:
Do you agree or disagree?
If 2 was one of the three numbers, what could the other two numbers be?

This should lead to learners suggesting they could use mixed numbers bigger than 2  such as 2. Learners will soon see that there is no finite answer to this question, but in doing this they will have plenty of practice in adding mixed numbers.

	Learners should recognise that fractions expressed as simplified mixed numbers are preferable, e.g. 3 and   are equivalent but 3 might be easier to understand than or its equivalent fraction.

	7Nf.03 Estimate, multiply and divide proper fractions.


7Nf.04 Use knowledge of common factors, laws of arithmetic and order of operations to simplify calculations containing decimals or fractions.






























































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

	There are two different components to the learning objective 7Nf.03. 

Multiplying proper fractions
Show how to use a 4 × 5 grid divided into squares to calculate. (The blue part is of the whole grid and the answer is  of the blue part).

	x
	x
	
	
	

	x
	x
	
	
	

	x
	x
	
	
	

	
	
	
	
	


Establish that: 



Ask learners to repeat this method for, using an 8 × 3 grid.

Establish that:


Ask learners:
What rule can we use to multiply two proper fractions? 
Establish that you can multiply the numerators and denominators and then simplify if necessary.

Dividing proper fractions
Ask learners:
What is divided by  or how many  are there in?
Show them how to use a 10 x 10 grid divided into squares to calculate.
Establish that  is the same as. So one and a half lots of 6 tenths are in 9 tenths.
[image: 10x10 grid
6 rows shaded blue
3 rows shaded grey
1 row unshaded]






Once learners have understood the principle of dividing fractions using girds, also show them these three written methods for dividing fractions:
Method 1:


Method 2:


Method 3:


Ask these questions, then ask learners to discuss each method with their partner. 
· Are all of these methods valid and correct?
· What are the advantages and disadvantages of using each method for this particular calculation? 
· What happens if you use each of these three methods for other calculations? For example:




 Would the advantages and disadvantages change? Why?

[image: ]Learners will show they are critiquing (TWM.07) when they compare the methods and consider the advantages and disadvantages of each method and when to use them to solve other division calculations using fractions. 

	Learners should understand that multiplication calculations using fractions can sometimes be made easier if they are able to cancel common factors before multiplying.

Mental strategies:
Encourage learners to estimate the answers to all calculations before using a written method.



































Possible misconceptions:
Learners may incorrectly think that method 3 will always be the simplest method for division calculations using fractions because it is the quickest way of answering this particular question. Ensure learners see other examples where this method might not be the most efficient, such as the two listed below, to encourage all learners to explore all possible methods in more detail.




	[bookmark: _Toc62637677]Unit 7.4 Topic 4 Ratio and proportion 

	Outline of topic:

	Learners will consider changing quantities in relation to ratios in real world contexts and also by creating their own contexts. Learners will apply their understanding of ratio to become familiar with scaling in maps and architectural plans. They will use the 1:n unitary scale in working out distances.


	Language:

	Key vocabulary:
ratio
simplify, equivalence
proportion
unitary method
map, plan, scale, scale factor

Key phrases:
The ratios … and … are equivalent
Simplify the ratio …
The ratio … is in its simplest form


	Recommended prior knowledge:

	Understand how to find missing values when two quantities are in direct proportion
Use knowledge of equivalence to understand and use equivalent ratios
Know that proportion compares part to whole
Know that ratio compares part to part
Know different metric units of measure and be able to convert between them






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

	7Nf.09 Understand and use the unitary method to solve problems involving ratio and direct proportion in a range of contexts.

















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

	Ask learners to create a recipe with five ingredients using measures of grams and millilitres. This could be for a ‘crazy cake’, and should include flour and water. Their recipe should produce servings for 4 people.

Ask learners:
How can you find out the amount of ingredients for 8 people? 
What about 40 people? Or 2 people?

Select learners to share their method with the class. 
Then ask:
Can you find the amount of ingredients needed for 5 people? Or 23 people? 
Why are these questions more difficult than the previous questions?

Discuss as a class and introduce learners to the unitary method to help solve these problems. Ask learners:
If we know how much of each ingredient is needed for one person, does this help? How? 
What other contexts do you think the unitary method could be useful for? 

Ask learners to discuss this in pairs and see if they can suggest three other contexts for the unitary method. Ask learners to choose one and design a question that they can then ask the class.

[image: ]Learners will show they are critiquing (TWM.07) when they can identify why the unitary method is useful and when it is appropriate to use this method.

	This task will help learners to see that the unitary method is a universal method that will work for any situation, although it may not always be the most efficient method.

	7Nf.10 Use knowledge of equivalence to simplify and compare ratios (same units).











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

7Nf.11 Understand how ratios are used to compare quantities to divide an amount into a given ratio with two parts.
	Ask learners to work in pairs to solve the following problem:
In three fields, a farmer grows apple trees and orange trees in the following apple to orange ratio:
2:6, 3:12, 5:24
Which field has the greatest proportion of oranges?

Learners may solve this problem using numerous different methods. 
For example:
simplifying the ratios would 1:3, 1:4 and 5:24, which helps compare the first two orchards but not the third
using unitary ratios would give 1:3, 1:4 and 1:4.8
using a common multiple of the apples, such as 30:90, 30:120, 30:144
using a common multiple of the oranges, such as 8:24, 6:24, 5:24

[image: ]Discuss the different methods as a class. Learners will show they are critiquing (TWM.07) when they identify advantages and disadvantages of each method.

Then give each pair of learners the next problem:

The farmer wants to plant 220 extra fruit trees in each field keeping the same ratios of apple trees to orange trees. Calculate how many of each tree should be planted in each field, keeping the ratios the same 2:6, 3:12, 5:24

The field with the ratio 5:24 will result in decimal parts of trees. Learners need to consider what to do with their decimal answers. Discuss methods and solutions as a class.

	The ratio 5:24 cannot be simplified, which reinforces the use of unitary values to compare ratios (i.e. to change it to 1:n format). 





















Remind learners why they cannot have an answer that includes decimal parts of a tree and many other things in real life contexts e.g. people, chairs, clothing etc.


	7Gp.01 Use knowledge of scaling to interpret maps and plans.
	Give learners a plan of their school building. Tell them that the scale, is missing.
Ask learners:
How could we find the scale of this plan?

Learners should choose a part of the school building and compare the measurements on the plan with the actual measurements. Once learners have used this information to find the scale, they should use the scale to calculate other dimensions of the school. Learners could check the accuracy of their calculations by visiting those parts of the school building and measuring the actual dimensions.

Similarly, a map of the local area can be used to find scales and distances, e.g. from the school to the nearest bus-stop, which learners can then check by pacing out the distance or by using trundle wheels (a device for measuring distance).

Resources: 
Plan of school building (or part of) and a map of the local area
Trundle wheel

	Learners will need to convert between different metric measures. It is good for learners to consider suitable units, for example a scale of 1:100 000 would give a distance of 100 000cm in real life for a 1cm measurement on the map. The real-life distance should be converted to metres or kilometres to make the scale easier to interpret, e.g. 1cm:1km.




[bookmark: _Toc62637678]Unit 7.5 Probability

	Learning objectives covered in Unit 7.5 and topic summary:
	7.5 Topic 1
Expressing probability
	7.5 Topic 2
Mutually exclusive outcomes and experimental probability
	Thinking and Working Mathematically

	7Sp.01
	Use the language associated with probability and proportion to describe, compare, order and interpret the likelihood of outcomes.
	
	
	TWM.04 Convincing
TWM.07 Critiquing

	7Sp.02
	Understand and explain that probabilities range from 0 to 1, and can be represented as proper fractions, decimals and percentages.
	
	
	TWM.04 Convincing
TWM.07 Critiquing

	7Sp.03
	Identify all the possible mutually exclusive outcomes of a single event, and recognise when they are equally likely to happen.
	
	
	TWM.02 Generalising

	7Sp.04
	Understand how to find the theoretical probabilities of equally likely outcomes.
	
	
	

	7Sp.05
	Design and conduct chance experiments or simulations, using small and large numbers of trials. Analyse the frequency of outcomes to calculate experimental probabilities.
	
	
	




	[bookmark: _Toc62637679]Unit 7.5 Topic 1 Expressing probability 

	Outline of topic:

	Learners will become familiar with the language of probability. They will write theoretical probabilities of equally likely outcomes in the context of a game. Learners will create and critique probability statements and consider their relationship by ordering them in terms of how likely they are to occur.


	Language:

	Key vocabulary:
probability scale
theoretical probability
impossible, likely, certain
random
outcome

Key phrases:
The probability of …. is ….
p(___) =__


	Recommended prior knowledge:

	Know the basic concept of probability (as the chance of things happening) and its associated language






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

	7Sp.04 Understand how to find the theoretical probabilities of equally likely outcomes.
	Learners work in small groups to play a card game and consider the probabilities of outcomes of the game. Give learners a set of 13 playing cards of one suit. For the purpose of the game, the King is the highest card, followed by the Queen, then the Jack, then the 10 etc. The Ace represents one.

The game:
Ask learners to shuffle the 13 cards and place them face down in a line. The first card should be turned over to reveal its value. The player has to guess whether the next card will be higher or lower. If the player guesses correctly they continue and guess the next card, but if they guess incorrectly they lose the game. The aim is to keep guessing correctly to turn over all 13 cards. 

Each learner should play the game to see how many cards they can guess correctly.

After each learner has played the game, ask learners to calculate the theoretical probability of each card being higher or lower once the first card was turned over and to write this in a table. For example:

	First card
	Probability second card is lower
	Probability second card is higher

	Ace
	0
	1

	Two
	
	

	Three
	
	

	…
	
	



This activity can be extended by asking learners to consider the probabilities of getting higher and lower when they turn the third card. Learners will have to make assumptions about the first card they turned and remember that there are now fewer hidden cards.

Resources: 
Playing cards

	When expressing probability, the fraction form is often useful and it is recommended not to simplify the fraction since the denominator indicates the number of total possible outcomes being considered.

Learners can start using the correct notation for expressing probability:  p(___) =__

	7Sp.01 Use the language associated with probability and proportion to describe, compare, order and interpret the likelihood of outcomes.

7Sp.02 Understand and explain that probabilities range from 0 to 1, and can be represented as proper fractions, decimals and percentages.

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
	Learners work in pairs write six probability statements onto cards: two that are impossible, two that are likely and two that are certain. On the reverse of the two likely cards they should indicate how likely they are by writing a fraction, decimal or percentage. Collect the likely statements from all learners and discuss with the class an agreed order from least likely to most likely. Afterwards, the probabilities, recorded as fractions, decimals or percentages on the reverse, can be shown. 

[image: ]Learners will show they are critiquing (TWM.07) when they challenge any probabilities which appear out of order. They will show they are convincing (TWM.04) when they determine whether the statement order should be adjusted or whether the probability of some statements could be changed, and explain their reasoning.

For example:
Probability a consonant is chosen when you pick a random letter from
ZYXWVUTSRQ


Probability this maths lesson will finish on time

Probability of scoring at least 2 when you throw a die





	 		           0.99 	                           90%

In this case the probabilities  and 90% are accurate theoretical probabilities, so cannot be adjusted. As the middle probability is an estimate, learners could decide to adjust 0.99 to be lower than 90%, or to reorder the statements to be correct.

Resources: 
Blank cards

	To support learners with this activity, display a probability scale from 0 to 1, with appropriate descriptors written below.








	[bookmark: _Toc62637680]Unit 7.5 Topic 2 Mutually exclusive outcomes and experimental probability

	Outline of topic:

	Learners will become familiar with the meaning of mutually exclusive outcomes of an event and the significance of calculating outcomes. Learners will be able to write probability statements, making use of the knowledge of chosen outcomes and possible outcomes and expressing them in fractional form.

Learners will explore the difference and relationship between experimental probability and theoretical probability and recognise the importance of increasing the number of trials when doing an experiment.


	Language:

	Key vocabulary:
theoretical probability, experimental probability
mutually exclusive
outcome, event
random
frequency
trial 

Key phrases:
The experimental probability of … is …
… and … are mutually exclusive outcomes


	Recommended prior knowledge:

	Know the basic concept of probability (as the chance of things happening) and its associated language
Know that mutually exclusive events are two or more events that cannot happen at the same time
Understand that probability can be estimated by conducting experiments
Know that frequency is a measure of how many times something occurs






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

	7Sp.03 Identify all the possible mutually exclusive outcomes of a single event, and recognise when they are equally likely to happen.






TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Give each learner a selection of coloured counters. Ask learners to imagine a counter is chosen at random and to write the probability of selecting each colour. Ask learners:
Which colour was most likely to be chosen? How do you know?
Which colour was least likely to be chosen? How do you know?
Are any two colours equally likely to be chosen? How do you know?

Ask learners to find the total of the probabilities of all the colours.
What do the probabilities of outcomes total? Why do you think this is?
What does ‘1’ represent on a probability scale?

[image: ]Discuss the results as a class. Learners will show they are generalising (TWM.02) when they notice that although each person had a different selection of counters, each person calculated the same total, so the sum of the probabilities of all mutually exclusive outcomes is 1.

Resources: 
Coloured counters 

	

	7Sp.05 Design and conduct chance experiments or simulations, using small and large numbers of trials. Analyse the frequency of outcomes to calculate experimental probabilities.

	Give each pair of learners a selection of 10 coloured counters in a non-transparent bag or box. Learners should not look at the counters.

Ask learners to choose a counter from the bag, record its colour and then put it back into the bag. They should do ten trials and record their results. Ask learners to write the experimental probability of each colour. Explain to learners that this is different from theoretical probability, as they are basing their probabilities on an experiment and they do not know how many of each colour are in the bag. 

Now ask learners to do 100 trials and record their results. Before they begin, ask them to predict what will happen, and then to explain their prediction.

Once they have calculated the experimental probabilities for each colour based on 100 trials, learners can look at the counters in their bag. They should reflect on all their results and consider the effect of doing more trials.

Resources: 
Coloured counters 
Non-transparent bags or boxes
	



[bookmark: _Toc62637681]Unit 7.6 Sequences, functions and graphs

	Learning objectives covered in Unit 7.6 and topic summary:
	7.6 Topic 1
Generating terms and finding rules of sequences
	7.6 Topic 2
Functions
	7.6 Topic 3
Straight line graphs
	7.6 Topic 4
Graphs related to rates of change
	Thinking and Working Mathematically

	7As.01
	Understand term-to-term rules, and generate sequences from numerical and spatial patterns (linear and integers).
	
	
	
	
	TWM.01 Specialising
TWM.03 Conjecturing

	7As.02
	Understand and describe th term rules algebraically (in the form ,  where  is a whole number).
	
	
	
	
	

	7As.03
	Understand that a function is a relationship where each input has a single output. Generate outputs from a given function and identify inputs from a given output by considering inverse operations (linear and integers).
	
	
	
	
	TWM.02 Generalising

	7As.04
	Understand that a situation can be represented either in words or as a linear function in two variables (of the form  or ), and move between the two representations.
	
	
	
	
	TWM.02 Generalising
TWM.03 Conjecturing

	7As.05
	Use knowledge of coordinate pairs to construct tables of values and plot the graphs of linear functions, where  is given explicitly in terms of  ( or ).
	
	
	
	
	TWM.02 Generalising
TWM.03 Conjecturing

	7As.06
	Recognise straight-line graphs parallel to the - or -axis.
	
	
	
	
	

	7As.07
	Read and interpret graphs related to rates of change. Explain why they have a specific shape.
	
	
	
	
	TWM.01 Specialising
TWM.05 Characterising





	[bookmark: _Toc62637682]Unit 7.6 Topic 1 Generating terms and finding rules of sequences 

	Outline of topic:

	Learners will create different sequences considering term-to-term relationships. Learners will become familiar with position-to-term relationships and understand how to write the nth term rule of a sequence.


	Language:

	Key vocabulary:
term, position, rule
nth term
Fibonacci sequence

Key phrases:
The next number in the sequence will be …
The term-to-term rule for this sequence is …
The nth term of the sequence is …


	Recommended prior knowledge:

	Count on and count back in steps of constant size, including fractions and decimals, and extend beyond zero to include negative numbers
Generate and continue sequences from term-to-term rules
Use the relationship between repeated addition of a constant and multiplication to find and use a position-to-term rule






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

	7As.01 Understand term-to-term rules, and generate sequences from numerical and spatial patterns (linear and integers).





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





TWM.03 Conjecturing
Forming mathematical questions or ideas
	Ask learners to choose two single-digit numbers and use these to generate a sequence, similar to the Fibonacci sequence, where each term is the sum of the two previous terms. For example, beginning with first and second terms 3 and 5, learners should generate the sequence:
3, 5, 8, 13, 21, 34, 55, 89, 144, 233, …

Ask learners to find a sequence like this where the 10th term is 165. 
(Answer: start with 3 and 3).
Ask learners to find a sequence like this where the 10th term is 144.
(Answer: start with 2 and 3).

[image: ]Learners will show they are specialising (TWM.01) when they systematically try different starting numbers to generate a sequence with the required 10th term.

Ask learners:
What other questions could you ask about these types of sequences? What could you investigate further?

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest questions or ideas that may or may not be true. For example, learners may conjecture that they can find a similar sequence where the 5th term is 50. Or they may question whether it is possible to have an odd number in the10th term when at least one of the two starting terms is even.

	

	7As.02 Understand and describe th term rules algebraically (in the form ,  where  is a whole number).
	Give learners a set of cards showing nth term rules in the form a × n and the matching sequences. Ask learners to match the nth term with the sequence. For example,  and 5,10,15 …,  and 11, 22, 33, …

Ask learners:
What do you notice? 

Ask learners to create other similar ‘times table’ sequences and establish the nth term for each one.

Then repeat the activity for sequences with nth term rules in the form n ± a. Ask learners what they notice about sequences in the form n ± a where a is a whole number. (Answer: they always increase by one each time, but have different starting points.)
	It is important to establish that nth term relates to position-to-term. 2n does not mean double the previous term. Rather, it is the double the position. So, the value of the 10th term will be 
2 × 10 which gives 20.



	[bookmark: _Toc62637683]Unit 7.6 Topic 2 Functions 

	Outline of topic:

	Learners will consider 3-step function machines, their inputs and outputs, and how they operate, making links with equations in the form  or .


	Language:

	Key vocabulary:
function
input, output
operation, inverse operation

Key phrases:
The input of the function is …
The output of the function is …


	Recommended prior knowledge:

	Understand that letters can represent variables, coefficients, constants or unknown numbers
Understand and use the correct conventions for writing algebra 






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

	7As.03 Understand that a function is a relationship where each input has a single output. Generate outputs from a given function and identify inputs from a given output by considering inverse operations (linear and integers).






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


7As.04 Understand that a situation can be represented either in words or as a linear function in two variables (of the form  or ), and move between the two representations.

	Learners work in pairs for this activity. Ask each learner to create a 3-step function machine using three of these operations in any order:

5	+3	2	10

For example, they might create the 3-step function machine:
[image: 3-step function machine: input; plus 3; times 5; minus 2; output]


Ask learners to choose an integer input number and generate the output. Then they should give the output number, and the 3-step function, to their partner and ask them to try to find the input they used. They should repeat this several times and aim to find the inputs by using inverse operations rather than using a trial and error method.

[image: ]Learners will show they are generalising (TWM.02) when they begin to recognise and describe a relationship between the output values and the input values.

Then show learners other representations of functions, such as mapping diagrams or tables of values, and ask them to describe in words how the function works. They should also write each representation as a linear function in two variables e.g.

0   1    2   3    4   5    6   7    8    9   10
Double the input to get the output





0   1    2   3    4   5    6   7    8    9   10



Add 5 to the input to get the output



	Input 

	Output


	36
	41

	2
	7

	477
	482




	

	7As.04 Understand that a situation can be represented either in words or as a linear function in two variables (of the form  or ), and move between the two representations.
	Show learners the following problem:

Jamila is raising money for a charity by completing a long-distance running event. Hassan says he will donate $3 for every mile she runs.

Ask learners:
How much money will Hassan donate if Jamila runs 16 miles?
If Hassan donates $24, how many miles did Jamila run?

Ask learners to represent the situation as a function where  (input) is the number of miles Jamila runs and  (output) is the amount of money Hassan donates. (Answer: )

Then tell learners the amount of money Safia will donate to Jamila can be represented by the function . 

Ask learners:
How much money will Safia donate if Jamila runs 16 miles?
If Safia donates $24, how many miles did Jamila run?

Ask learners to describe in words how much money Safia will donate. (Answer: Safia will donate $5 more than the number of miles Jamila runs.)

	




	[bookmark: _Toc62637684]Unit 7.6 Topic 3 Straight line graphs 

	Outline of topic:

	Learners will use rules (nth term) to generate sets of coordinate pairs to represent sequences graphically. They will consider the positions of these lines and their gradients to support their understanding of the sequence rules.


	Language:

	Key vocabulary:
nth term
coordinate pairs
linear graphs
parallel
gradient, intercept
y-axis, x-axis

Key phrases:
The graph with equation … is parallel to the x-axis/y-axis


	Recommended prior knowledge:

	Drawing axes and scales accurately
Reading and plotting points using coordinate notation
Understand that letters can represent variables, coefficients, constants or unknown numbers






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

	7As.06 Recognise straight-line graphs parallel to the - or -axis.
	Give learners the equations of lines parallel to the x- or y- axis, e.g. x = 4, 
y = -3, x = 0, y = 0. They draw each of the lines as graphs and describe them. 
Ask learners:
What points are on your line? What do you notice? 

Discuss findings and then ask: 
Without drawing the graph, what can you say about the graph y = 5? 
(Answer: It is parallel to the x-axis and 5 units above it.)
Without drawing the graph, what can you say about the graph x = -2?
(Answer: It is parallel to the y-axis and 2 units to the left of it.)

	Possible misconceptions:
Learners often incorrectly think that graphs of the form x = a are parallel to the x-axis and graphs of the form y =b are parallel to the y-axis. Asking learners to discuss the coordinates on the lines should lead them to realise this is incorrect.

	7As.05 Use knowledge of coordinate pairs to construct tables of values and plot the graphs of linear functions, where  is given explicitly in terms of  ( or ).

7As.04 Understand that a situation can be represented either in words or as a linear function in two variables (of the form  or ), and move between the two representations.




TWM.03 Conjecturing
Forming mathematical questions or ideas

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

	Draw an empty table of values and a set of axes on the board. Ask learners to write a coordinate pair where the y-coordinate is double the x-coordinate. Then ask each learner to write their coordinate pair in the table of values on the board and plot their coordinate on the set of axes, if possible. 
Ask learners:
What do you notice about the coordinates?
Learners should notice the coordinates can be connected with a single straight line.

Explain to learners that, as a class, they have drawn the graph of the linear function. Then ask them to follow the same process, firstly to draw a set of axes and table of values for the linear function  and then to draw the graph.

Ask learners:
Describe the function in words (Answer: the y-coordinate is treble the x-coordinate)
What do you think the graph will look like?
How is the graph of  similar to, and different from, the graph of ?

[image: ]Learners will show they are conjecturing (TWM.03) when they suggest ideas of what the graph of  will look like. Learners will show they are generalising (TWM.02) when they notice how changing the value of  affects the graph of .

Repeat this activity with graphs of .

	



	[bookmark: _Toc62637685]Unit 7.6 Topic 4 Graphs related to rates of change 

	Outline of topic:

	Learners will explore line graphs that have practical applications. They will examine graphs and discuss possible variables that they could represent. Learners will understand that rates of change relate to graphs where the -axis represents time.


	Language:

	Key vocabulary:
rate of change
axes
variables


	Recommended prior knowledge:

	Reading points using coordinate notation
Understand that letters can represent variables, coefficients, constants or unknown numbers






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

	7As.07 Read and interpret graphs related to rates of change. Explain why they have a specific shape.




















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

TWM.01 Specialising
Choosing an example and checking to see if it satisfies or does not satisfy specific mathematical criteria
	Show learners the graph below:

[image: Line graph with line starting at 0 and comprising a steep diagonal, long horizontal and another steep diagonal]














Ask learners:
How would you describe this graph to someone who could not see it and had to recreate it on a blank piece of paper?
What variables might be on the two axes? Think of as many examples as you can. 
Are there any variables for the two axes that would not be good examples for this graph? Why?

[image: ]Learners will show they are characterising (TWM.05) when they describe the features of the graph using mathematical terms and definitions. They will show they are specialising (TWM.01) when they think of possible and impossible variables for each of the two axes.

Then ask learners to choose one pair of variables (e.g. time and temperature) and ask:
What is the ‘story’ of this graph?

For another challenge involving graphs related to rates of change try the NRICH task: Maths Filler (https://nrich.maths.org/6424).

Resources:
NRICH task 

	One possibility is that this graph shows the rate of change of a variable over time. Some possible variables for the axes could be:
time and distance from home
time and temperature of water in a pan 
time and depth of water in a flask

Ensure learners understand that this graph could not be a conversion graph, for example where the variables are miles and kilometres, as this relationship would be represented by a straight-line graph.





[bookmark: _Toc62637686]Unit 7.7 Position and transformation

	Learning objectives covered in Unit 7.7 and topic summary:
	7.7 Topic 1
Distance between coordinates and translation
	7.7 Topic 2
Reflection, rotation and enlargement
	Thinking and Working Mathematically

	7Gg.02
	Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.
	
	
	TWM.04 Convincing

	7Gp.02
	Use knowledge of 2D shapes and coordinates to find the distance between two coordinates that have the same  or  coordinate (without the aid of a grid).
	
	
	TWM.04 Convincing

	7Gp.03
	Use knowledge of translation of 2D shapes to identify the corresponding points between the original and the translated image, without the use of a grid.
	
	
	TWM.02 Generalising

	7Gp.04
	Reflect 2D shapes on coordinate grids, in a given mirror line (- or -axis), recognising that the image is congruent to the object after a reflection.
	
	
	

	7Gp.05
	Rotate shapes 90º and 180º around a centre of rotation, recognising that the image is congruent to the object after a rotation.
	
	
	

	7Gp.06
	Understand that the image is mathematically similar to the object after enlargement. Use positive integer scale factors to perform and identify enlargements.
	
	
	





	[bookmark: _Toc62637687]Unit 7.7 Topic 1 Distance between coordinates and translation

	Outline of topic:

	Learners will develop understanding of finding dimensions of 2D shapes from given coordinates and will explore properties of congruent shapes. They will identify corresponding points between original and translated images.


	Language:

	Key vocabulary:  
x- and y-coordinates
congruent
transformation
translation, translate

Key phrases:
The distance between the coordinates … and … is …
The shape has been translated … right/left and … up/down


	Recommended prior knowledge:

	Read and plot coordinates
Translate 2D shapes on coordinate grids






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

	7Gp.02 Use knowledge of 2D shapes and coordinates to find the distance between two coordinates that have the same  or  coordinate (without the aid of a grid).

7Gg.02 Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.






TWM.04 Convincing
Presenting evidence to justify or challenge a mathematical idea or solution
	Learners work in pairs to find the coordinates of points A and B in the diagram below, which shows six congruent rectangles:

                            [image: 6 congruent rectangles]
Learners should record the steps taken to reach their solutions.
[image: ]Ask learners to explain their reasoning, which will draw on their knowledge of coordinates but which will also involve calculating the length and breadth of the six rectangles. Learners will show they are convincing (TWM.04) when they can explain their method with coherent reasoning.

	

	7Gp.03 Use knowledge of translation of 2D shapes to identify the corresponding points between the original and the translated image, without the use of a grid.

7Gp.02 Use knowledge of 2D shapes and coordinates to find the distance between two coordinates that have the same  or  coordinate (without the aid of a grid).

	A computer game involves moving shapes onto their identical shapes. Shapes can only move horizontally or vertically. Learners discuss in pairs how rectangle A can be moved so that it is on top of matching rectangle B. The rectangle is 4 units long and 3 units wide.

                                         [image: Matching rectangles, A and B, meeting at bottom right of A and top left of B]

Tell learners the top left corner of rectangle A is on the coordinate (9, 4). Ask learners:
What is the coordinate of the top left corner of rectangle B? 
What are the other coordinates of rectangle B?

Repeat this activity with other shapes, such as a scalene triangle.

[image: ]

Ask learners:
How would you move shape A so that it is on top of shape B?
Fill in the missing coordinates of the vertices of triangle A and triangle B.
Can you find the length of the base of the triangle?

Resources:
Tracing paper (for support)

	Tracing paper can be used to support this activity. Learners will see that there is a movement across and down. Establish that the ‘across’ movement is given first, positive indicating to the right, negative indicating to the left. The ‘vertical’ movement is given second, positive indicating up, negative indicating down.

	7Gp.03 Use knowledge of translation of 2D shapes to identify the corresponding points between the original and the translated image, without the use of a grid.

TWM.02 Generalising
Recognising an underlying pattern by identifying many examples that satisfy the same mathematical criteria
	Give learners the following problem:
Point A has coordinates (5, 6). Point A is translated 2 left and 4 up and labelled point B. Point B is then translated 5 left and 6 up and labelled point C.
What are the coordinates of point C? 
Describe the translation between point A and point C. What do you notice?

[image: ]Learners will show they are generalising (TWM.02), when they notice the translation between point A and point C (7 left and 10 up) can be found by combining the translations from A to B and B to C.

Ask learners similar questions, this time including negative numbers and mixed directions, for example:
The point A has coordinates (-4, 0). Point A is translated 3 left and 7 down and labelled point B. Point B is then translated 5 right and labelled point C.
What are the coordinates of point C? 
	



	[bookmark: _Toc62637688]Unit 7.7 Topic 2 Reflection, rotation and enlargement

	Outline of topic:

	Learners will become familiar with reflection and rotation and understand a shape is congruent after reflections and rotations. They will begin to distinguish between shapes that are congruent and similar. They will understand that enlargements are defined using scale factors and that scale factors are used to compare similar shapes.


	Language:

	Key vocabulary:
corresponding sides and angles
grid, x- and y-axis
transformation
reflect, rotate, enlarge
congruent, similar
mirror line
centre of rotation, direction, clockwise, anticlockwise, angle of rotation
scale factor

Key phrases:
The shape has been enlarged by a scale factor of …


	Recommended prior knowledge:

	Read and plot coordinates
Reflect 2D shapes in a given mirror line
Rotate shapes 90º around a vertex






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

	7Gp.04 Reflect 2D shapes on coordinate grids, in a given mirror line (- or -axis), recognising that the image is congruent to the object after a reflection.

	Establish that a reflection is defined by specifying a mirror line, e.g. ‘Triangle ABC is reflected along the -axis.’ 

Give learners three coordinates. Ask them to join the points and then reflect the triangle in the -axis.

Ask learners:
What do you notice about the coordinates of the new points? 
What do you notice about the triangles?

Learners should recognise the triangles are congruent after a reflection because the corresponding sides and angles are equal.

Give learners three new coordinates and ask:
What would the coordinates of the vertices of the triangle be if the triangle was reflected in the -axis?
What would the coordinates of the vertices of the triangle be if the triangle was reflected in the -axis?

Resources: 
Squared paper, tracing paper

	Possible misconceptions:
Learners may not recognise that shapes are congruent if they are in different orientations after a reflection.

	7Gp.05 Rotate shapes 90º and 180º around a centre of rotation, recognising that the image is congruent to the object after a rotation.

	Establish that rotation is defined by specifying the centre of rotation, the amount of rotation and the direction of rotation (clockwise or anticlockwise), e.g. 'Triangle ABC is rotated 90° in an anticlockwise direction about (0, 0).' 

Give learners three coordinates. Ask them to join the points and then rotate the triangle 90° anticlockwise around (0, 0) three times. 
Ask learners:
What do you notice about the coordinates of the new points? 
What do you notice about the triangles?

Learners should recognise that the triangles are congruent after each rotation because the corresponding sides and angles are equal.

Give learners three new coordinates and ask:
What would the coordinates of the vertices of the triangle be if it was rotated 90° about (0, 0)? 
What about when it has been rotated through 180° about (0, 0)? 

For another challenge involving rotations of 90º try the NRICH task: Attractive Rotations (https://nrich.maths.org/6987).

Resources:
NRICH task 
Squared paper, tracing paper

	Possible misconceptions:
Learners may not recognise that shapes are congruent if they are in different orientations after a rotation.

	7Gp.06 Understand that the image is mathematically similar to the object after enlargement. Use positive integer scale factors to perform and identify enlargements.

7Gg.02 Understand that if two 2D shapes are congruent, corresponding sides and angles are equal.

	Show learners a rectangle measuring 4 units by 3 units and another rectangle measuring 8 units by 6 units. 

[image: Rectangle A: 4 x 3 units
Rectangle B: 8 x 6 units]
Ask learners:
Can you use a translation, reflection or rotation to make rectangle A go on top of rectangle B? Why not?

Learners should notice that the rectangles are not congruent. Establish that the rectangles are mathematically similar, as the length of the sides of rectangle B are double the length of the sides of rectangle A. The transformation is an enlargement by scale factor 2.

Ask learners:
Does an enlargement change the angles and the lengths of a shape or both?
What happens when a shape is enlarged by scale factor 1? (Answer: the shapes will be congruent).

Learners now create similar questions, by drawing two similar shapes and asking another learner to find the scale factor of the enlargement.

Resources: 
Squared paper, tracing paper

	Possible misconceptions:
Learners often think that enlargements also have an effect on the angles of the shape. Ensure learners notice that in the first example, the angles of the rectangle are still 90º after the enlargement.



[bookmark: _Toc62637689]Unit 7.8 Statistics

	Learning objectives covered in Unit 7.8 and topic summary:
	7.8 Topic 1
Collecting, recording and interpreting data
	7.8 Topic 2
Using descriptive statistics
	7.8 Topic 3
The statistical cycle
	Thinking and Working Mathematically

	7Ss.01
	Select and trial data collection and sampling methods to investigate predictions for a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).
	
	
	
	TWM.05 Characterising
TWM.06 Classifying

	7Ss.02
	Understand the effect of sample size on data collection and analysis.
	
	
	
	TWM.07 Critiquing
TWM.08 Improving

	7Ss.03
	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, frequency tables and two-way tables
- dual and compound bar charts
- waffle diagrams and pie charts
- frequency diagrams for continuous data
- line graphs
- scatter graphs
- infographics.
	
	
	
	

	7Ss.04
	Use knowledge of mode, median, mean and range to describe and summarise large data sets. Choose and explain which one is the most appropriate for the context.
	
	
	
	

	7Ss.05
	Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation, including sampling, and check predictions.
	
	
	
	





	[bookmark: _Toc62637690]Unit 7.8 Topic 1 Collecting, recording and interpreting data

	Outline of topic:

	Learners will begin to select relevant data that will provide evidence for questions asked. They will consider sample size, sampling methods and data collection methods. Learners will consider a range of different data types, how to group them, represent them and interpret them.


	Language:

	Key vocabulary:
categorical data, discrete data, continuous data
primary data, secondary data
survey, questionnaire, experiment
data, statistics
diagram, tally, table, frequency, data collection
sample, sampling
patterns

Key phrases:
Data collection method
Sampling method
Appropriate presentation of data


	Recommended prior knowledge:

	Knowledge of different types of data collection methods
Knowledge of a range of data representations and which to apply to a given situation
Able to interpret and summarise data






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

	7Ss.01 Select and trial data collection and sampling methods to investigate predictions for a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).
	Learners work in groups for this activity. Ask learners to consider collecting data on the topic of ‘screen time’. 

They should consider:
possible types of screen time, e.g. use of mobile devices or digital devices, time watching television, films watched in the cinema.
questions they could investigate, e.g. Do Stage 7 learners spend more time watching television than using mobile devices? 
possible data that can be collected, e.g. for cinema: how long do films last.

The group should then agree on a set of related questions they wish to ask and based on this, decide what data to collect. They should also discuss which methods of data collection and which sampling methods are most appropriate.

	Learners conduct statistics investigations as part of a four-part statistical 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]

	7Ss.01 Select and trial data collection and sampling methods to investigate predictions for a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).










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

TWM.06 Classifying
Organising objects into groups according to their mathematical properties
	Learners work in pairs for this activity. Give each pair of learners a set of ten cards where each card shows a different type of information such as:
a person’s height
a person’s favourite colour
the number of pets a person owns
a person’s favourite food
the time it takes a person to run 100m
how many brothers a person has
the number of marks a person gets on a mathematics test
the length of a person’s hair
the month of a person’s birthday
the colour of a person’s eyes.

Ask learners to decide how they could sort the data into two or more groups and must be prepared to explain their choice of groupings to the rest of the class.

[image: ]Learners will show they are characterising (TWM.05) when they can identify and describe properties of the data types. They will show they are classifying (TWM.06) when they organise the data into groups according to the mathematical properties they have identified.

Resources:
Sets of cards with different data types

	One possible way of sorting the data is into groups of categorical, discrete and continuous data. Discuss these data types as a class to ensure learners understand the difference between them.

	7Ss.02 Understand the effect of sample size on data collection and analysis.







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
	Write this information on the board for learners to discuss, first in pairs, and then as a class:

Samira wants to find what the favourite drink is of the 1000 learners in her school. She asks three of her friends, and they all agree with her that orange juice is their favourite drink. Samira concludes that orange juice is the favourite drink of learners in her school.

Ask learners to identify the advantages and disadvantages of Samira’s survey and suggest how she could design a better one.

[image: ]Learners will show they are critiquing (TWM.07) when they can identify possible problems with Samira’s data collection method, such as only asking her friends, asking too few people and trying to make sure they agree with her. They will show they are improving (TWM.08) when they suggest how Samira could refine her survey and data collection method to develop a more reliable conclusion.

	Possible misconceptions:
Learners may incorrectly think that Samira must ask all 1000 learners in the school their opinion about their favourite drink to make a conclusion. Explain that while three learners is too few in this case, it is often necessary to take a sample of the population to make data collection more time and cost efficient. Allow learners to discuss what they think the size of Samira’s sample should be in this situation.

	7Ss.03 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, frequency tables and two-way tables
· dual and compound bar charts
· waffle diagrams and pie charts
· frequency diagrams for continuous data
· line graphs
· scatter graphs
· infographics.

7Ss.05 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation, including sampling, and check predictions.
	Provide learners with secondary data for a number of different countries, such as:
· average temperature for each month
· average rainfall for each month
· population
· gold, silver and bronze medals won in the last Olympics
· number of tourists visiting per year
· area of the country
· colours of the country’s flag.

They should choose which data they wish to use and present the data using appropriate graphs or charts to help them decide which country they would like to visit. Learners should make conclusions and explain their decision based on what the graphs and charts show.

Learners could also use their graphs and charts to create an infographic about the country they would most like to visit.

Resources:
Data on a number of different countries
	



	[bookmark: _Toc62637691]Unit 7.8 Topic 2 Using descriptive statistics 

	Outline of topic:

	Learners will investigate different statistical measures to describe and summarise large data sets, with consideration for the context of each situation. They will revisit the three types of average (mean, median and mode) as well as the range and consider when it is most appropriate to use each of them.


	Language:

	Key vocabulary:
average, mode, median, mean, range
outlier
primary data, secondary data

Key phrases:
The mean/mode/median/range of the data is …


	Recommended prior knowledge:

	Able to interpret and summarise data
Can find the mode, median, mean and range






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

	7Ss.04 Use knowledge of mode, median, mean and range to describe and summarise large data sets. Choose and explain which one is the most appropriate for the context.

	Give learners a list of data showing the shoe sizes and gender of 100 adults.
Tell learners they are going to find the mean, median, mode and range of the shoe sizes of the adults. 
Ask learners:
Before we start, is there a different way we could present this data that would be more helpful?

Learners should suggest presenting the data in a frequency table. Discuss methods for finding the mode, median, mean and range from a frequency table.
Then ask learners to find the averages and range of the shoe sizes of males and of females separately. Again, before they start, they should create two new frequency tables: one for males and one for females.

Ask learners:
Are all the averages appropriate to use in this context? Is one average more appropriate than the others? Why?

Resources:
Data showing shoe sizes and gender of 100 adults

	This activity will highlight why regrouping data can give more meaningful results (e.g. male and female results treated separately).


	7Ss.04 Use knowledge of mode, median, mean and range to describe and summarise large data sets. Choose and explain which one is the most appropriate for the context.

7Ss.05 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation, including sampling, and check predictions.
	Give learners four situations on cards, each with a partial set of data. 

Ask learners:
Which measure of ‘average’ (mean, mode or median) would be the most appropriate to use in each situation? Why?

1) The average household savings ($) of two streets in a town are compared, but it is known that on one street, a neighbour recently won a competition with a large cash prize. Street A: 2000, 3500, 4000, 12 000 000, 1000 ….
2) A cricketer wants to see if she has improved her batting average since last season. In her matches this season, she has scored the following number of runs: 25, 49, 78, 35, 55, 35, 50, 25, …
3) A swimming club caters for swimmers of all abilities. New members were asked how many meters they can swim. Their responses were: 10, 25, 100, 0, 400, 0, 2000 ….
4) A shoe shop sold the following sizes of shoes: 4, 3, 6, 5, 7, 4, 9, 11,12, 6, 11, 9 …
They need to order some new stock.

To explore this data further, ask learners whether calculating the range would be useful in each situation and if so, why.

Resources:
Sets of cards showing situations with partial data sets

	Learners conduct 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]

	7Ss.04 Use knowledge of mode, median, mean and range to describe and summarise large data sets. Choose and explain which one is the most appropriate for the context.

7Ss.05 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation, including sampling, and check predictions.
	Show learners the following information:

It has been reported that children and teenagers aged 8 to 18 spend an average of more than seven hours a day looking at screens (television, digital devices, mobile devices etc.).

Ask the class to write how much time they look at a screen on an average day. Collect this data and keep it anonymous. Show the data on the board and ask the class to find the mean, median and mode screen time.

Ask learners:
Are all the averages appropriate to use in this context? Is one more appropriate than others? Why?
How did you estimate your screen time? Is there a better way of estimating? (Some mobile devices, for example, have usage trackers.)
How do the averages you found compare with the amount quoted in the report? 
Why might there be a difference? Which result is more accurate? Why?
How could you improve the sample to make it more representative of the data?

Consider the following and how they might impact data collection and interpretation:
primary versus secondary data sources
method of data collection and why anonymity is important
how to ensure the sample is representative
how to ensure the data collection method is accurate and reliable.

	





	[bookmark: _Toc62637692]Unit 7.8 Topic 3 The statistical cycle

	Outline of topic:

	Learners will apply the statistical enquiry cycle to conduct a statistics 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:
categorical data, discrete data, continuous data
primary data, secondary data
survey, questionnaire, experiment
data, statistics
tally, table, frequency
sample
diagrams, tables, graphs, charts
average, mode, median, mean, range
outlier

Key phrases:
Data collection method
Sampling method
Appropriate presentation of data
The mean/mode/median/range of the data is …


	Recommended prior knowledge:

	Able to interpret and summarise data
Can find the mode, median, mean and range






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

	7Ss.01 Select and trial data collection and sampling methods to investigate predictions for a set of related statistical questions, considering what data to collect (categorical, discrete and continuous data).

7Ss.02 Understand the effect of sample size on data collection and analysis.

7Ss.03 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, frequency tables and two-way tables
· dual and compound bar charts
· waffle diagrams and pie charts
· frequency diagrams for continuous data
· line graphs
· scatter graphs
· infographics. 






7Ss.04 Use knowledge of mode, median, mean and range to describe and summarise large data sets. Choose and explain which one is the most appropriate for the context.

7Ss.05 Interpret data, identifying patterns, within and between data sets, to answer statistical questions. Discuss conclusions, considering the sources of variation, including sampling, and check predictions.
	Choose two sports teams, Team A and Team B, and pose the statistical question: 
Is Team A better than Team B?

Learners should discuss their ideas and consider what data they could collect to help them answer the question. They should identify some measures, depending on the sport, such as:
number of wins in a specific championship
number of points scored per game
number of misconducts per match
distance of throws
time taken
popularity.

Ask learners to decide how they will record their data and how they will make their investigation fair. They should also consider how they will sample their data and choose an appropriate sample size. For example, learners may decide to collect data on the number of points each team scored in their most recent 50 games, or they could put all the games over the last 10 years in a hat and choose 50 for each team at random. 

Learners should also suggest some predictions, e.g.
Team A will have scored more goals than Team B
Team B will have less misconducts than Team A

[image: Example bar chart][image: Example pie chart]Learners should then organise and create representations of the data e.g. frequency tables, frequency diagrams for continuous data, dual bar charts, pie charts etc., considering which representation is best.
e.g.

	Number of misconducts
	Frequency 

	0
	10

	1
	9

	2
	7

	3
	8

	4
	10

	5
	6



Learners could also decide to calculate the mean, median or mode for their data, including data presented in a frequency table, such as the table showing number of misconducts above. Learners should consider which of these averages is most appropriate and how well the average represents the data, e.g. they might note that most values were a long way from the mean, so it does not represent the data very well.

Learners should then interpret their data and identify patterns within and between data sets. 
[image: Example line graph of fastest times of Team A and Team B]














For example, for the graph above learners may identify that the graph for Team A is quite flat which shows they have been consistent between 2008 and 2018, whereas the graph for Team B has more bumps and drops significantly between 2012 and 2013. 

Learners should discuss conclusions, identifying reasons for these, and check their predictions. For example, when interpreting the graph above, they might discover 2013 was the year Team B received more funding or employed a new manager. They should also consider possible sources of variation, including data sampling. For example, they might have noticed their sample of games for Team A included mostly low-stakes games against local teams, whereas the sample for Team B included many high-stakes games against international teams.

Resources:
Access to the internet to gather data

	Learners conduct 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]
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	CLASS:   

	DATE:   

	Learning objectives
	7Nf.07 Estimate, add and subtract positive and negative numbers with the same or different number of decimal places.
7Nf.08 Estimate, multiply and divide decimals by whole numbers.

TWM.07 Critiquing
TWM.08 Improving


	Lesson focus / 
success criteria
	Learners can use previously learnt skills of operating with decimals and apply them to a real-life problem.

I can use a written method or mental strategy to add and subtract decimals.
I can use a written method or mental strategy to multiply and divide decimals by a whole number.
I can apply decimal calculation skills to answer a real-life problem.


	Prior knowledge / Previous learning
	Understand and use the relationship between metric measures.
In previous lessons learners should have been introduced to written methods to perform decimal calculations. This lesson will allow learners to practise these skills and apply them to solve real-life problems.



Plan
	Lesson
	Planned activities
	Notes

	Introduction



	Show learners the learning objectives and lesson focus and agree the success criteria: 
I can use a written method or mental strategy to add and subtract decimals.
I can use a written method or mental strategy to multiply and divide decimals by a whole number.
I can apply decimal calculation skills to answer a real-life problem.

Give learners a series of simple decimal calculation questions to check their prior understanding. Learners should write their answers on mini whiteboards or on paper and show their answer. The questions should progress in difficulty and some questions should encourage learners to use mental strategies. 
For example:

· 0.8 + 1.2
· 3 – 0.9
· 5 × 1.2
· 1.8 ÷ 2
· 12.3 + 4.9 + 0.7
· -19.91 + 8.8
· 194.5 ÷ 5
· 373.9 – -4.345

After each question, select learners to explain their strategy for finding an answer and ask the other learners to share whether they used the same or different strategy. Learners will show they are critiquing (TWM.07) when they evaluate the possible methods and decide which was most efficient.
Learners will show they are improving (TWM.08) when they use the most efficient method in subsequent questions.

	Resources:
Mini whiteboards

Mental strategies:
Encourage learners to use mental strategies where appropriate to improve the efficiency of their calculations.

	Main activities
	Give learners the following problem:

In one large space there are six football fields. Each football field measures 95.5m by 47.3m. The total length of all the other painted lines on each of the six football fields is 251.26m. The six football fields need repainting. What is the total length of the line of paint that the six football fields will require?

Learners find the total amount of paint required for one field (536.86m) and then calculate then amount needed for 6 fields (3221.16m, or 3.22116km). 

Then give learners the additional information about the paint required for the football fields:
the volume of paint in the small pot of paint is half the volume of paint in the large pot
each large pot of paint costs $29.99 and a small pot of paint costs $6 less
each large pot of paint will cover at least 0.8km of line markings
each small pot contains 2.5 litres of paint.

Ask learners:
What else can you find now?
Learners should work in pairs and use the additional information and decimal calculations to find new information about the paint and football fields. For example, learners may choose to calculate:
· the amount of paint in a large pot
· how many km of line markings a small pot will cover
· how many pots of paint will be needed for the 6 fields
· how much it will cost
· the cost per litre of paint in a large pot and small pot
· the cost per metre of line marking for a small pot and large pot.

This activity can be extended by asking learners to create their own real-life problems involving decimals for others to solve. 

	

	Summary
	Return to the activity from the beginning of the lesson where learners answer a few more decimal calculation quick questions on mini whiteboards. Learners should reflect on which decimal calculations (add, subtract, multiply, divide) they have become more confident with in today’s lesson.

Revisit the learning objectives and success criteria. Ask learners to explain whether they have met the success criteria and if they have any questions or comments.

	



	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 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: _Toc348618]
[bookmark: _Toc62637694]Sample lesson 2

	CLASS:   

	DATE:   

	Learning objectives
	7Sp.01 Use the language associated with probability and proportion to describe, compare, order and interpret the likelihood of outcomes.
7Sp.02 Understand and explain that probabilities range from 0 to 1, and can be represented as proper fractions, decimals and percentages.

TWM.04 Convincing
TWM.07 Critiquing


	Lesson focus / 
success criteria
	Learners will create and discuss probability statements, using probabilities expressed as fractions, decimals and percentages.

I can use the language of chance to describe probabilities.
I can express probabilities as fractions, decimals or percentages. 
I can compare and order the likelihood of outcomes.


	Prior knowledge / Previous learning
	Learners will know the basic concept of probability and be able to express the chance of something happening using the language of probability and proportion.



Plan
	Lesson
	Planned activities
	Notes

	Introduction



	Show learners the learning objectives and lesson focus and agree the success criteria: 
I can use the language of chance to describe probabilities.
I can express probabilities as fractions, decimals or percentages. 
I can compare and order the likelihood of outcomes.

Make the following statement: There is a 50% chance that the next person to walk into the class will be male. Ask learners if they agree or disagree, giving reasons for their responses (for example, it may be that one male learner, who is always late, has still not arrived, so the chance therefore would be greater than 50%).

Ask learners:
How else could I express these probabilities?

Start with the example of 50% and explain this probability could also be written as  or 0.5. Write these on a probability scale and repeat this several times for other probabilities suggested by learners.

	

	Main activities
	Learners work in pairs write six probability statements onto cards: two that are impossible, two that are likely and two that are certain. On the reverse of the two likely cards they should indicate how likely they are by writing a fraction, decimal or percentage. Collect the likely statements from all learners and discuss with the class an agreed order from least likely to most likely. Afterwards, the probabilities, recorded as fractions, decimals or percentages on the reverse, can be shown. 

Learners will show they are critiquing (TWM.07) when they challenge any probabilities which appear out of order. They will show they are convincing (TWM.04) when they determine whether the statement order should be adjusted or whether the probability of some statements could be changed, and explain their reasoning.
For example:
Probability a consonant is chosen when you pick a random letter from
ZYXWVUTSRQ


Probability this maths lesson will finish on time

Probability of scoring at least 2 when you throw a die





	      		               0.99 	                           90%

In this case the probabilities  and 90% are accurate theoretical probabilities, so cannot be adjusted. As the middle probability is an estimate, learners could decide to adjust 0.99 to be lower than 90%, or to reorder the statements to be correct.

Give learners another set of probability statements. For example:
· probability of scoring a 5 when you throw a die
· probability of choosing a diamond when you choose a card at random from a pack
· probability that a day of the week chosen at random begins with the letter “T”
· probability of tails when you flip a coin 
· probability that a number from 1 to 100 chosen at random is a multiple of 9.

Ask learners to write the probability of each statement as a fraction, decimal and percentage. They should then order the statements and show where each probability lies on the probability scale.

This activity can be extended by asking learners to write more probability statements, which have the same probability as the statements above. For example, the probability of scoring a 1 when throwing a die is the same as the probability of scoring a 5 when throwing a die.

	To support this activity, display a probability scale, from 0 to 1, with appropriate descriptors written below.

Resources: 
Blank cards

	Summary
	To assess if learners have understood how to write, compare and order probabilities, ask learners to order the statements from least likely to most likely:
· probability that a month of the year chosen at random begins with the letter “J”
· probability that a letter of the alphabet chosen at random is a vowel
· probability of rolling a square number when you roll a die.

Learners should compare their answers with the person next to them and discuss the method they used to find their solutions.

Revisit the learning objectives and success criteria. Ask learners to explain whether they have met the success criteria and if they have any questions or comments.
	

	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 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: _Toc62637695]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
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