Disc-Ness	HL003 scoring rubric
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Any reasonable measure of disc-ness should take into account both the radius of the disc and its thickness or height. Let the radius of the disc be R and the height h.


One possible definition of disc-ness might be�	�EMBED Equation.3���.


The trouble with this definition is that two geometrically similar objects of different size would have different measures of disc-ness.


This could be fixed by dividing this measure by�	�EMBED Equation.3���


yielding�	�EMBED Equation.3��� or �EMBED Equation.3���.


This measure of disc-ness has the property that a very large flat circular sheet has a measure of disc-ness that approaches 1, and a very long thin cylinder has a measure of disc-ness that approaches –1. 


Using this measure of disc-ness, there would seem to be a particularly interesting disc whose measure of disc-ness is zero, i.e. the disc whose height is equal to its radius.


Another approach to the problem of disc-ness is to define the measure of disc-ness to be�	�EMBED Equation.3���


which has the property that the disc-ness of a large thin circular plate grows without limit, while that of a long thin cylinder approaches zero. In contrast to the previous measure, this measure of disc-ness always produces a positive number. (Using this measure, reasonable disc-ness values might be 0.9 for the tuna fish can, 6.3 for the coin, 0.3 for the soup can, 0.08 for the mailing tube, 0.01 for the straw, and 0.003 for the spaghetti.)


Yet another measure of disc-ness might be defined using the ratio of the area of the circular faces to that of the cylinder wall, i.e.


	�EMBED Equation.3���,


which, somewhat to our surprise leads to the measure we had earlier, i.e.


	�EMBED Equation.3���.


Still other possibilities exist and should be explored with an eye toward understanding under what circumstances they may prove useful.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 4)�
Give a measure that is size-dependent or attends to only one attribute.�
Give a measure that is size-independent and reflects the effect of both radius and height.�
�
Transforming/�Manipulating


(weight: 1)�
Make accurate measurements of the given objects.�
Also, properly compute numerical disc-ness values.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
For 5, give some discussion of reasonableness.�
For 5, give a discussion of reasonableness that includes an examination of the extreme cases.�
�
Communicating


(weight: 3)�
Adequately convey definitions and measures of disc-ness.�
Give clear and complete descriptions of definitions and measures used.�
�
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