
Factorising
Students learn how to factorise an expression by first finding the Highest Common Factor (HCF).
Visible learning
Learning intention
To be able to factorise algebraic expressions.
Success criteria
I can write a list of factors for a number. 
I can identify the HCF for a series of terms.
I can factorise the HCF outside grouping symbols in an expression.
I can verify my factorised expression by expanding.
Syllabus outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
generalises number properties to operate with algebraic expressions including expansion and factorisation MA4-ALG-C-01
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Warm up
	Students find all the factors of the algebraic term .
	Visibly random groups of 3
Vertical non-permanent surfaces
Gallery walk
	This activity reminds students about factors and how to find them, including algebraic ones.

	Launch
	Groups solve puzzles using the area of rectangles to determine unknown factors (Appendix A).
	Visibly random groups of 3
Vertical non-permanent surfaces
	This way of thinking will aid students in using area models to factorise later in this learning episode.

	Explore
	Teacher explains the difference between expanding and factorising. Students perform banner tasks to move from expanding brackets (Appendix B) using area models to factorising areas. 
	Banner tasks
Visibly random groups of 3
Vertical non-permanent surfaces
Pose-Pause-Pounce-Bounce
	Students are gradually introduced to factorising by finding missing numbers in the area model.

	Summarise
	Students engage in worked examples shown in slides 5 to 8 from the PowerPoint. Students continue working in pairs on a tarsia puzzle (Appendix C).
	Worked examples (Your turn)
	The purpose of the worked examples is to show explicit teaching of factorising expressions and how to verify a solution through expansion.

	Apply
	Students complete the product puzzles from Appendix D. 
	
	The purpose of these activities is to reinforce the skills of factorising expressions.



Activity structure
Please use the associated PowerPoint Factorising to display images in this lesson.
Warm up
1. Organise the students into visibly random groups of 3 (bit.ly/visiblegroups) on vertical non-permanent surfaces (bit.ly/VNPSstrategy).
1. Instruct students to list all the factors of .
1. Students complete a gallery walk (bit.ly/DLSgallerywalk) after attempting to find all the factors and compare their list to other groups. Students are required to return to their vertical non-permanent surface to identify any remaining factors.
The factors for  are  and There are a total of 36 different factors. Students could be challenged to find all the negative factors as well.
Launch
1. Print and distribute an enlarged version of Appendix A ‘Area puzzle’ to groups of students.
1. Students work in their groups to find the unknown lengths and areas in each maze.
The area mazes are not to scale so students can not use a ruler to measure lengths. Students should not use a calculator; all lengths and areas required to solve the puzzles will be integers.
Explore
1. Display slide 3 from the PowerPoint Factorising which shows Figure 1: area model.
Figure 1: area model
[image: Area model with  side length 3 and breadth 4x and 7. The area is 12x and 28.]
2. Use the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) to ask the following questions. 
What is the area of the rectangles?
Can you write an expression linking all the information you have found? 
Students learned to expand brackets using the area model in the previous lesson of this unit.
3. Click on slide 3 of the PowerPoint to reveal the area in factorised and expanded form. 
4. Define the term factorising. 
Teachers should tell students that the process of removing a common factor out of an expression and placing it out the front of the remaining expression in brackets is called ‘factorisation’. It is the opposite process to expanding brackets.
The NESA glossary defines factorising as expressing a number or algebraic expression as a product. It is preferable in mathematics to factorise using the highest common factor as it creates the simplest version of an expression.
5. Continuing in their groups of 3 at vertical non-permanent surfaces, students complete banner tasks (bit.ly/supportingstrategies), using the area model to find an expression linking the expanded form with the factorised form. Appendix B contains the banner task questions. 
Students should draw a rectangle similar to that in Figure 1 in the banner as each of the questions have different terms within a common diagram. 
6. Stop students when they have all moved beyond question 10 and use a Pose-Pause-Pounce-Bounce questioning strategy to discuss differing answers to question 10.
The teacher should highlight that there are different factors that can be placed outside of the grouping symbols.
7. Remind students of the definition of factorising and the importance of the highest common factor. Ask students to rethink their solution to questions from question 10 onwards if the HCF is not factorised out of the brackets. 
8. Continue the remaining banner task questions ensuring that the HCF is removed. 
Summarise
1. Use slides 5 to 8 from the PowerPoint for explicit teaching of factorising algebraic and numerical terms in an expression using the Worked examples (Your turn) method (bit.ly/supportingstrategies).
2. Distribute a copy of Appendix C ‘Tarsia’ to each pair and have students work in pairs to reconstruct the triangle. 
As the tarsia is in its solution form, teachers will need to ensure that the puzzle has been cut up before the lesson.
Apply
1. Continuing to work in pairs, students are to do the activities from Appendix D ‘Product puzzles’. 
1. Read out the instructions below before pairs attempt Appendix D:
[bookmark: _Hlk180054413]Look at the expressions at the end of the rows and columns and find 2 factors (an expression and a term) that will expand to give that expression.
Place these factors into the empty cells of the table so the factors will expand to give both the vertical and horizontal expressions.
1. Complete the first product puzzle together as a class for students to have an example to work from.


Assessment and differentiation
Suggested opportunities for differentiation
Warm up
Challenge students to find all factors of the algebraic term, including negative factors.
Students may benefit from revising factors in more detail.
Students could be encouraged to firstly focus on the factors of 32.
Launch
If students demonstrate difficulties finding areas and working backwards to find factors, additional support may be required prior to completing this learning episode.
Challenge students to create their own area puzzles to swap with a partner.
Challenge students to complete further area models. Some are available on Don Steward’s website (bit.ly/donstewardareamazes).
Explore
Students could be challenged to use brackets that have fractions as a common factor.
Questions and provided prompts can vary depending on the needs of the learners.
Physical or virtual manipulatives could be used to visualise the components of each term.
Summarise
The Your turn examples can be adjusted to include more complex questions. 
Apply
Teachers can select a smaller number of product puzzles for students to complete.
Teachers could modify the puzzles so that all factors are prime factors.
Suggested opportunities for assessment
[bookmark: _Hlk147833561]Warm up
Monitor responses to check for student understanding of factors.
Launch
Monitor students’ work and conversations to assess their confidence using areas to find unknown factors.
Explore
When placed in groups of 3, students provide and receive peer feedback on their understanding.
Students working at vertical non-permanent surfaces means the teacher can assess student progress and provide support where appropriate.
Summarise
Monitor student responses in the Your turn section to check for understanding of factorising expressions.
Monitor student responses to the Tarsia puzzle.
Apply
Create an exit ticket where students choose to submit one example from either Appendix C or Appendix D.


[bookmark: _Appendix_A]Appendix A 
Area puzzles
[image: Ask the teacher to provide an enlarged copy of this diagram. ]
[image: Ask the teacher to provide an enlarged copy of this diagram. ]
[image: Ask the teacher to provide an enlarged copy of this diagram. ]



[image: Ask the teacher to provide an enlarged copy of this diagram. ]


[bookmark: _Appendix_B]Appendix B
Banner tasks
	1. 
	[image: Area model, length 2 and x, breadth 3.]

	1. 
	[image: Area model, length 5 and breadth 2x and 4.]

	1. 
	[image: Area model, length 6, area 1 = 12 and length 2 = 5x. ]

	1. 
	[image: Area model, length 3, area 1 = 12 and length 2 = 5x. ]

	1. 
	[image: Area model, length 3, breadth = 6 and area 2 = 21x. ]

	1. 
	[image: Area model, length = 4, area 1 = 12x and area 2 = 20.]

	1. 
	[image: Area model, length = 5, area 1 = 15x and area 2 = 20.]

	1. 
	[image: Area model, area 1 = 3x, area 2 = 6.]

	1. 
	[image: Area model, area 1 = 10, area 2 = 25x.]

	1. 
	[image: Area model, area 1 = 32x, area 2 = 24.]

	1. 
	[image: Area model, area 1 = 45x, area 2 = -30.]

	1. 
	[image: Area model, area 1 = 45xy, area 2 = -30x.]

	1. 
	[image: Area model, area 1 = 50x, area 2 = 25xy.]

	1. 
	[image: Area model, area 1 = 18mn, area 2 = 27 metres squared..]


[bookmark: _Function_machine_table][bookmark: _Appendix_B_1]

[bookmark: _Appendix_C]Appendix C 
Tarsia
[image: Tarsia showing expansions and factorisations.
] 
[bookmark: _Appendix_D]Appendix D 
[bookmark: _Product_Puzzle]Product puzzles 
[image: Product problem array - sides 4a-2, 3a+6, 2a+4, 6a-3]	[image: Product problem array - sides 15a+5, 4a+2, 6a+2, 10a+5]
[image: Product problem array - sides 4a+2, 10a-5, 4a-2, 10a+5]	[image: Product problem array - sides 9a+27, 8a+16, 9a+18, 8a+24]
[image: Product problem array - sides 2a+6, -4a+12, 2a-6, -4a-12]	[image: Product problem array - sides 18a-24, -8a+6, -6a+8, 24a-18]
[image: Product problem array - sides -4a-6, -3a+9, -6a-6, -2a+6]	[image: Product problem array - sides 5a-15, 5a-10, 5a-15, 5a-10]
[image: Product problem array - sides 5a-20, 3a+12, 3a-12, 5a+20][image: Product problem array - sides 8a+4, 12a-6, 8a-4, 12a+6]
[image: Product problem array - sides 12a+20, -15a+25, 12a-20, -15a-25][image: Product problem array - sides 6a-12, 8a+20, 8a-16, 6a+15]
Sample solutions
Appendix A – area puzzle
100, 12, 21, 54
Appendix B – banner tasks
1. [bookmark: _Hlk180058996]
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

Appendix D – product puzzles
[image: Solution to product problems.] 
[image: Continued solutions to product problems.]
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