Rectangle Space	HE006 scoring rubric


Math Domain


�
�
Number/Quantity�
(�
Shape/Space�
�
Function/Pattern�
�
�
�
�
�
�
�
�
�
�
�
Chance/Data�
�
Arrangement�
�
�
�
Math Actions (possible weights: 0 through 4)


�
4�
Modeling/Formulating�
4�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
4�
Inferring/Drawing Conclusions�
4�
Communicating�
�
Math Big Ideas


�
�
Scale�
�
Reference Frame�
(�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
(�
Equivalence�
(�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
This is one of several projects (along with Isosceles Triangle Spaces and Triangles: Angle Space) that asks students to represent sets of geometric figures in a coordinate space. In each project, the student is given a description of how certain shapes, depending on their measurements, may be assigned coordinates. Such an assignment is actually a function from a set of shapes to a coordinate space. Many of the problems posed in these projects are geometric formulations of standard questions about functions (e.g.: What is the domain? What is the range? Is the function one-to-one?).


The representation used in this project assigns any a-by-b rectangle (where a ( b) to the point (a, b). This function is one-to-one in the sense that any two rectangles assigned to the same coordinate pair must be congruent.
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If the specification a ( b were not made, a rectangle with side lengths of 2 and 4 could be represented by either (2,4) or (4,2), so the function would not be uniquely defined. With the restriction a ( b, the set of possible coordinates (i.e., the range of the function) is the region shaded in the graph at the right.


It is interesting to note where certain types of rectangles fall within the (a,b)-plane. The set of squares lies along the line a = b (the diagonal boundary of the shaded region). All of the rectangles with perimeter p lie along the line 2a + 2b = p.





�
Extensions


An interesting extension to the project is to locate the set of all rectangles with area C. The coordinates (a,b) for these rectangles must satisfy the equation ab = C. In other words, all the points must lie along the first-quadrant branch of a hyperbola.


In two other projects about triangles, students were additionally asked to represent shapes according to their angles. In the case of rectangles, this representation would be trivial because all rectangles have four 90° angles. However, it might be interesting to represent rhombuses according to their two angle measures.











�
Things to consider in scoring the Rectangle Space project





For all student work, pay particular attention to:


Whether the student understands and correctly applies the notion of rectangle space: does the student correctly apply the correspondence in both directions? 


What kinds of illustrative examples the student generates in response to various questions.


How the student makes the transition from studying specific examples to reaching general conclusions about certain kinds of rectangles.


Some students may raise their own additional questions about rectangles and show how to use the representation to approach these issues.


A few students may attempt to generalize the representation ideas to apply to other kinds of quadrilaterals.
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