
Property trap
Students will investigate and use the formula for the area of a trapezium to estimate the size of a block of land.
Visible learning
Learning intention
To be able to find the area of a trapezium.
Success criteria
I can identify the parallel sides and the perpendicular height of a trapezium.
I can explain how the formula for the area of a trapezium is developed.
I can correctly substitute values into the area of a trapezium formula.


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
· applies knowledge of area and composite area involving triangles, quadrilaterals and circles to solve problems MA4-ARE-C-01
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Activity structure
The PowerPoint Property trap accompanies this lesson.
Warm up
On vertical non-permanent surfaces (bit.ly/VNPSstrategy) in visibly random groups of 3 (bit.ly/visiblegroups), ask students to draw the following:
a trapezium, marking which sides are parallel and the perpendicular height
another trapezium, different to the first, marking the parallel sides and perpendicular height
a trapezium someone might think is correctly labelled but is not.
list places where you might see trapeziums.
Launch
Display slide 3 from the PowerPoint Property trap. This shows a diagram of a property and its boundaries.
Figure 1 – property boundary
[image: A map of a property with an orange roof line of a house, a grey driveway, a blue river, a brown road and numerous green trees. There are red lines showing the boundaries of the property. There are numbers shown in white boxes, on the red lines, showing the distance of the lines on the map.]
Read the following scenario to students.
Jesse is thinking about buying a property. Some information has been provided about the area of the land, but Jesse would like to check if the information is accurate.
In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), students are to consider how Jesse might be able to accurately estimate the area of the property. Ensure discussion is focused on strategies that Jesse could use rather than what they believe the area of the property is.
Randomly select students to share their strategies with the class and explain their reasoning.
Students will return to this scenario in the Apply section of the lesson.
Explore
Equipment
For each pair of students:
scissors
A4 blank paper
ruler.
Method
1. Distribute a blank piece of A4 paper to each student and ask them to fold it in half.
Instruct students to draw a trapezium on the folded page and cut it out, while the paper is still folded, so they have 2 identical shapes.
Ask students to measure the parallel sides and perpendicular height of their trapeziums and label them on their shapes.
Alternatively, you can ask students to label the shortest parallel side of the trapezium , the longest parallel side and the perpendicular height .
Remind students which shapes they already know how to find the area of. This should include, but not be limited to, square, rectangle, triangle and parallelogram.
Without cutting or folding, ask students to explore what shapes they can create with their 2 trapeziums.
Students should be able to identify that they can create a parallelogram. If students have created a pair of right-angled trapeziums, they will likely identify that the type of quadrilateral they can create is a rectangle. Remind students that a rectangle is a type of parallelogram.
In a Think-Pair-Share, ask students to try and find the area of their new shape.
Continuing in a Think-Pair-Share, ask the students how they might use the information about the area of their shape to find the area of the trapeziums they used to create it.
Students should be able to recognise that if 2 identical trapeziums were used to create the parallelogram, that the area of one of the trapeziums is half of the area of the parallelogram.
A useful visual prompt, for students who are having difficulty, is to ask them to trace and cut out the parallelogram and fold it in half to recreate 2 congruent trapeziums.
Ask students to further investigate with other pairs of trapeziums. They can do so by swapping with other pairs or drawing a new trapezium.
Students should verify their solutions with a square centimetre grid overlay if available.
Use a Pose-Pause-Pounce-Bounce (PDF 557 KB) (bit.ly/posepausepouncebounce) question strategy to generate a class discussion aimed at determining the formula for the area of a trapezium by posing the question ’How can we use what we know about the area of a parallelogram to write an equation for the area of a trapezium?’
During the discussion, students need to be encouraged to recognise that the base length of the parallelogram is the sum of the 2 parallel sides of the trapezium.
Summarise
Whilst students may use and should be encouraged to use various methods to find the area of the trapezium the syllabus specifically calls out for students to use the formula.
1. In a Think-Pair-Share, ask students to respond to the working used on slides 5–6 of the PowerPoint Property trap. These slides formalise the process that students have just done numerically during the Explore.
Use slides 7–10 from the PowerPoint Property trap for explicit teaching of the formula for the area of a trapezium.
The explicit teaching technique used in the PowerPoint is ‘Your turn’. The first slide is a worked example which should be displayed for the students before using the following steps.
1. Reveal the question to students and its solution.
2. Students read in silence.
3. Students individually explain to themselves what is happening in each step.
4. Students hold a thumbs up to the teacher when they have finished reading and have some sort of understanding.
5. Think-Pair-Share. Students explain the solution to their partner.
6. In pairs, students then answer the self-explanation questions.
7. Finally, randomly select students to share their answers with the whole class.
Challenge students individually to draw as many trapeziums as they can with an area of . They are to prove they have an area of  by showing all working.


Apply
1. Assign students to visibly random groups of 3 (bit.ly/visiblegroups) on vertical non-permanent surfaces (bit.ly/VNPSstrategy).
1. Distribute Appendix A ‘Land estimates’. This Appendix gives students the property map they explored in the Launch and asks them to find an estimate closer than Jesse’s, who used a parallelogram to estimate the area.
1. Students are to do a gallery walk (bit.ly/DLSgallerywalk) of other students’ solutions looking for different ways students approached the problem.
1. Bring students back together and ask random students to pick their favourite solution from another group and to explain the other group’s working.

Assessment and differentiation
Suggested opportunities for differentiation
Launch
There are no correct answers during the launch and all students should be encouraged to participate and share their thoughts and reasoning.
For vision impaired students, replicating the block of land on a geoboard would be beneficial.
Explore
Visual representations are used to assist students with their understanding of finding area.
Challenge students to name which quadrilateral they make and to justify how they know it is a parallelogram or rectangle and so on.
Students talk through their answers with other students before sharing with the class to improve confidence in their answers and receive feedback.
Apply
To challenge students, prompt them to use more shapes, or all the shapes they have learnt so far to estimate the area.
Challenge students to explain why they will never get the exact area found by the real estate agency.


Suggested opportunities for assessment
Explore
Students will demonstrate their working mathematically skills in discussions and justifications.
Summarise
Students can submit a trapezium that has an area of 56 as an exit ticket.
Apply
When placed in groups of 3, students provide and receive peer feedback on their understanding.
Students understanding of mathematical communication can be assessed when explaining other students’ solutions to problems.


Appendix A
Land estimates
Jesse is thinking about buying a property. The real estate agent claims the land is 5.8 ha. Jesse would like to check this information is accurate.
Jesse drew a parallelogram over the property to make an estimate of the land size. He estimated the base length to be 320 m, with a perpendicular height of 170 m. This gave him an area of 5.44 ha.
Jesse thinks it’s possible to make a more accurate estimate by using trapeziums.
By estimating the lengths needed, can you get the total area closer to 5.8 ha?
[image: A map of a property with an orange roof line of a house, a grey driveway, a blue river, a brown road and numerous green trees. There are red lines showing the boundaries of the property. There are numbers shown in white boxes, on the red lines, showing the distance of the lines on the map. There is a transparent blue parallelogram placed over the map with its dimensions shown in white boxes.]
[image: A map of a property with an orange roof line of a house, a grey driveway, a blue river, a brown road and numerous green trees. There are red lines showing the boundaries of the property and dividing the property into smaller sections. There are numbers shown in white boxes, on the red lines, showing the distance of the lines on the map.]


Sample solutions
Summarise – trapeziums with an area of 
	h
	a
	b

	4
	4
	24

	8
	2
	12

	16
	5
	2

	112
	0.5
	0.5




Appendix A – land estimates
[image: A map of a property with an orange roof line of a house, a grey driveway, a blue river, a brown road and numerous green trees. There are red lines showing the boundaries of the property and dividing the property into smaller sections. There are numbers shown in white boxes, on the red lines, showing the distance of the lines on the map.]
Left trapezium
Estimated lengths: ,  and .

Right trapezium
Estimated lengths: ,  and .

Total area
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