









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













www.inquirymaths.org © 2012 Andrew Blair



Lesson Notes



triangular dotty paper – I aim to cover this in my explanation – and its net. Initial results suggest that the statement is true, although students identify that the surface area gets closer to the value of the volume when the cuboid is “scrunched up” or made “more compact” – that is, when the values of the three dimensions are becoming closer to each other.



Comments and questions that have arisen at the start of the inquiry include:      



What does ‘volume’, ‘surface area’ and ‘cuboid’ mean? How do you work out the volume and surface area of a cuboid? The surface area must be bigger because it “spreads all the way round.” The units are different. Is it possible to compare the area and volume? Are we using cm² and cm³ or m² and m³? The volume can be bigger because it is made up of the space inside.



In the initial phase of the inquiry, I have often discussed placing limiting conditions on the cuboids that students draw. So we might agree, for example, that width + length + height = 10, changing the number as the inquiry progresses. While the constraint makes calculations manageable for students, it denies them, at least in the short term, the opportunity to show the prompt is false.



After recording the students’ contributions on the board, I invite them to answer any of the questions they can, displaying a diagram of a cuboid and its net on the board to facilitate explanations. Students often contend on seeing the net “spread out” that it must be bigger.



In a year 8 class, one group of girls decided to inquire into cuboids for which l = w + 1, and h = l + 1. It was a tremendous boost to the confidence of one of the students in the group when she found the cuboid of side lengths 9, 10 and 11 that showed the statement was false. She took great delight in presenting her finding to the class.



In some cases, students will still go on to select the regulatory card “Ask the teacher to explain,” indicating they remain uncertain about the key concepts. At this point, I will explain further and might introduce a worksheet for students to practise calculating the volume and surface area of a cuboid.



Her contribution was supplemented by a student who had restricted his inquiry to cubes after a classmate had made the observation about compactness. He went on later to show the values for the volume and surface area of a cube with side length six are equal, explaining that this was related to the six sides of the cube.



Other students will reject the worksheet in favour of responding to the prompt immediately. They might draw a cuboid on 1
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His contribution prompted the group of girls to find the ‘cross-over’ point (when SA > V changes to V > SA) in their inquiry. This particular inquiry ended with the class attempting to explain why a cuboid of side lengths 5, 6 and 7 did not contradict the initial prompt, when a cube of side length 6 did.



to employ an algebraic approach or adopt one when shown. Andrew Blair April 2012



This inquiry has not, in my experience of carrying it out with year 8 and 9 classes (grades 7 and 8), involved students working abstractly on the formulae for volume and surface area. No one has attempted to find a solution by substituting values into: lwh = 2(lw + lh + wh) This suggests to me that students of all ability levels prefer the concrete activity of drawing the cuboids. Or, perhaps, it relates to the guidance I have given. There seems no reason why students should not be encouraged to move in this direction as they gain more confidence. Extending the inquiry Further inquiry usually occurs around a consideration of other solids. Students seem to enjoy the complexity offered by cylinders. However, working with triangular prisms has caused problems because students need to know the slant height(s) to work out the surface area. I have restricted the inquiry to prisms with cross-sections of right-angled triangles. The hypotenuse can be found by an accurate scale drawing. Alternatively, of course, the teacher can introduce Pythagoras’ Theorem by giving instruction to small groups of students. Older students have extended their inquiries into pyramids and even spheres. They are much more likely 2
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