
Simplifying ratios
Students explore simplifying ratios through the context of the number of words spoken by 2 people on a series of dates. Students apply this new learning to complete an investigation into the golden ratio.
Visible learning
Learning intention
To be able to simplify ratios.
Success criteria
I can find the highest common factor of two numbers.
I can simplify a ratio.
I can simplify a ratio with different units. 
I can simplify a ratio with algebraic terms.
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
solves problems involving ratios and rates, and analyses distance–time graphs 
MA4-RAT-C-01
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Table 1: lesson summary 
	Section
	Summary of activity
	Teaching strategy
	Teaching points

	Warm up
	Students order a list of lengths, on slide 3 of the PowerPoint Simplifying ratios, followed by a class discussion.
	Pose-Pause-Pounce-Bounce
	This activity is used to assess students’ prior understanding of converting between units of length so that students can convert ratios with units of length later in the learning episode.

	Launch
	Show students the video, ‘Math snacks: Bad date’ (3:36) (bit.ly/baddatesyt). Use slide 5 of the PowerPoint to display the ratios and their simplified form for each date, followed by a class discussion.
	Pose-Pause-Pounce-Bounce
	The video compares the number of words spoken by 2 people on 3 different dates. Students see the number of words written as ratios and their fully simplified ratios.

	Explore
	Use slide 7 of the PowerPoint to show how each ratio could be expressed as a fraction. Use slide 9 of the PowerPoint to display dates 4 to 6 and the ratio of words spoken by each person on the date. Pairs simplify each ratio, draw bar models and write a sentence describing each ratio.
	Think-Pair-Share
	Students simplify ratios for 3 different dates, using visual representations to aid their communication and comparisons of each date.

	Summarise
	Use slides 11 to 18 of the PowerPoint for explicit teaching of simplifying ratios using worked examples. Students complete Appendix A and write notes to their future forgetful selves on simplifying ratios. Students create a set of 10 ratios which can be simplified down to 2 ratios, which they swap with a partner to complete.
	Worked examples (Your turn)
	Explicit teaching is used to teach and assess students’ understanding of simplifying units with different units.

	Apply
	Students complete Appendix B. Students investigate the golden ratio. The teacher will need to prepare resources from NRICH (nrich.maths.org/projects/golden-ratio). 
	Exit ticket
Think-Pair-Share
Random groups of 3
	The exit ticket is used to test for misconceptions. The investigation explores the golden ratio, requiring students to simplify ratios of measurements.



Activity structure
Please use the associated PowerPoint Simplifying ratios (SR PPT) to display images in this lesson.
Warm up
Write the following measurements on the board or display them using slide 3 of the PowerPoint (SR PPT):






In pairs, students write the measurements in ascending order, from least to greatest length.
Use a questioning strategy such as Pose-Pause-Pounce-Bounce (PDF 557 KB) (bit.ly/posepausepouncebounce) to discuss the following prompts:
What was the first step you took in approaching this task?
How much longer is 1 kilometre than 500 metres?
How could you write the ratio of 1 kilometre to 500 metres?
This warm-up activity is used to remind students of converting metric units as they will be solving problems involving units in this learning episode.
Observe students’ responses to assess if they are thinking additively – 1 km is 500 m more than 500 m; or multiplicatively – 1 km is 2 times as long as 500 m.
Launch
1. Show students the video ‘Math snacks: Bad date’ (3:36) (bit.ly/baddatesyt). The video shows 3 dates with different ratios of speaking from each character.
1. Ask students to rank the dates from best to worst. Select random students to share their order and why they placed them that way.
1. Use slide 5 of the PowerPoint (SR PPT) to display the ratios and their simplified form for each date.
1. Use the Pose-Pause-Pounce-Bounce questioning strategy to ask the following questions:
What’s the benefit of dividing each ratio? Why has each divisor been used?
Why is 1:1 a perfect date?
What ratio would you expect in a job interview?
Students have learned about highest common factors in Stage 4 – Unit 12 – Lesson 04 – Surplus factors.
Explore
1. Use slide 7 of the PowerPoint (SR PPT) to show how each ratio could also be expressed as a fraction. Explain to students that simplifying ratios is just like simplifying fractions.
1. Ask students to discuss some rules for simplifying fractions in a Think-Pair-Share (bit.ly/thinkpairsharestrategy). Then explain that the same rules apply to simplifying ratios as they are just another way of writing a proportional relationship.
Students may suggest that you must divide the numerator and denominator by the same factor or divide by the highest common factor.
1. Use slide 8 of the PowerPoint (SR PPT) to display dates 4 to 6 and the ratio of words spoken by each person on the date.
1. In pairs, students:
fully simplify each ratio
draw a bar model to represent the simplified ratio
write a sentence describing the share of words spoken on the date.
Sample solutions can be displayed using slide 9 of the PowerPoint (SR PPT).
1. Ask randomly selected students to read out their sentence describing one of the dates. Prompt other randomly selected students to add to or comment on students’ sentences.
Explain to students that simplifying ratios (or creating equivalent ratios) is useful when we want to change the value of one quantity but also keep it in the same proportion to another quantity. In this example, simplifying each ratio allows us to better understand the proportion of speaking done by each person on the date.
Summarise
1. Use slides 11 to 18 of the PowerPoint (SR PPT) for explicit teaching of simplifying ratios using the Worked examples (Your turn) method (bit.ly/supportingstrategies).
Use the self-explanation prompts on slide 12 of the PowerPoint (SR PPT) to explain to students that we usually use integers in ratios as they are easier to work with and compare. For example, we use the ratio  which simplifies to  as opposed to .
1. Distribute Appendix A ‘Simplifying ratios worksheet’ to each student. Tell students that there are only 10 unique simplified ratios between the 19 ratios in Appendix A. Students should use this information to verify if they are correct with a partner.
1. Students write notes to their future forgetful selves (bit.ly/notestofutureself) on how to simplify ratios.
1. Challenge students to create a set of 10 ratios that can all be fully simplified to one of any 2 ratios of their choosing, they could include algebraic terms, fractions or decimals.
For example, a student might make a set of ratios that can all be simplified to  and . Their set of ratios might include , , , .
1. Students swap with a partner to simplify each ratio.
Students could complete this by simplifying each ratio, colour coding each ratio or another method.
Apply
Exit ticket
1. Distribute Appendix B ‘Exit ticket’ to each student.
1. Students discuss their solutions in a Think-Pair-Share.
Students could vote with their fingers or write responses on mini whiteboards to allow for quick assessment.
Golden ratio investigation
With students in random groups of 3 (bit.ly/visiblegroups), complete ‘The Golden Ratio and the human body’ investigation from NRICH (nrich.maths.org/projects/golden-ratio).

Assessment and differentiation
Suggested opportunities for differentiation
Warm up
If students are not confident converting units, further support could be provided. Alternatively, the list could be adjusted by reducing the number of measurements for some students to order.
Launch
Ratios can be modelled using concrete materials such as counters or blocks, for students to see simplifying ratios as distributing into equal groups.
Students could be challenged to consider multiples of each ratio. For example, if person A spoke 200 words, how many did person B speak? Or, if there were 1000 words spoken in total, how many did each person speak?
Explore
Students may benefit from revisiting how to find the highest common factor of 2 numbers. Tools such as factor trees or using a calculator could be modelled.
Students could roleplay situations in which they count the number of words spoken. Example contexts could include 2 friends on a call or placing an order at a fast-food restaurant.
Show students how ratios can be written as fractions or equations and provide opportunities to simplify ratios in each form.
Revisiting simplifying fractions prior to this learning episode may be beneficial for students with low confidence in simplifying ratios.
Simplified ratios, bar models and sentences could be provided for students to match to each date’s ratio, for students to discuss.


Summarise
Appendix A could be edited to remove units, provide further practice with basic ratios, or provide further challenge through more complicated ratios such as ratios with more than 2 parts, decimals, fractions or algebra.
Apply
If students demonstrate a misconception in their response to the exit ticket, further support may be provided as students complete the golden ratio investigation.
Suggested opportunities for assessment
[bookmark: _Hlk147833561]Warm up
Use the warm-up activity to assess if students can convert between units. Students may require further support with units before commencing this learning episode.
Launch
Observe student responses to the Pose-Pause-Pounce-Bounce prompts to determine students’ prior knowledge of ratios.
Explore
Observe students’ simplified ratios, bar models, and sentences to determine if they understand simplifying ratios.
Summarise
Collect Appendix A as evidence that students can simplify ratios.
Observe students’ notes to their future selves to assess their understanding of simplifying ratios.
Observe students’ created sets of ratios as evidence that students can simplify ratios.


Apply
Appendix B ‘Exit ticket’ can be collected to assess student understanding of simplifying ratios.
Students could vote with their fingers or write responses to the exit ticket on mini whiteboards to allow for quick assessment.
Observe student calculations and conversations within the golden ratio investigation to assess if they are simplifying and using ratios accurately.

[bookmark: _Appendix_A]Appendix A 
Simplifying ratios worksheet
Fully simplify each ratio
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
[bookmark: _Appendix_B]Appendix B
Exit ticket
Are the ratios  and  equivalent?
1. Yes, they are equivalent because  and , and  and .
2. Yes, they are equivalent because  is double .
3. No, they are not equivalent because  and  are odd numbers.
4. No, they are not equivalent because  is not equivalent to .

Sample solutions
Appendix A – simplifying ratios worksheet
Fully simplify each ratio
	Ratio
	Simplified ratio

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Appendix B – exit ticket
1. The student mistakenly believes that adding the same number to both terms in a ratio makes them equivalent. Ratios are equivalent when both terms are multiplied or divided by the same factor, not by adding a constant.
1. The student correctly identifies that 6 is double 3, but they fail to check if the second term (8) is double the second term of the other ratio (5). The ratio is only equivalent when both terms are scaled by the same factor, which is not the case here (5 doubled is not 8).
1. The student incorrectly focuses on the parity (odd or even) of the numbers, which is irrelevant to determining whether ratios are equivalent. The parity of numbers does not affect the comparison of ratios.
1. This answer is correct.
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