Functional Behavior	HE002 scoring rubric
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Math Actions (possible weights: 0 through 4)
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�
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Inferring/Drawing Conclusions�
4�
Communicating�
�
Math Big Ideas
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�
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�
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�
�
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�
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�
�
�
�
�
�
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�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
This is one of several projects (along with Isosceles Triangle Space, Triangles: Angle Space, and Rectangle Space) that asks students to represent mathematical objects in a coordinate space. In this project, the line y = mx + b is represented by the point (b, m) in what could be described as the “slope-intercept plane.” There is a one-to-one correspondence between linear functions and points (b, m): every linear function is represented by a point (b, m), and every point (b, m) represents exactly one linear function.


The four lines shown in a through d are respectively represented in the slope-intercept plane by (3, 2), (3, –2), (–3, 2), and (–3, –2).


Since constant functions have a slope of  0, they appear along the horizontal axis of the slope-intercept plane, with the line y = b corresponding to the point (b, 0). More generally, if two lines are parallel (i.e., have equal slopes), then they correspond to points on the same horizontal line in the slope-intercept plane.


Functions of the form y = mx correspond to points (0, m), which are along the vertical axis of the slope-intercept plane.


Since perpendicular lines have opposite reciprocal slopes, the lines perpendicular to    y = mx + b would be of the form y = (–1/m)x + c, where c can be any real number. In terms of  the slope-intercept representation, the lines perpendicular to (b, m) are the points (c, –1/m) for all  c. As previously noted, this collection of points would appear     as a horizontal line in the slope-intercept plane.


All of the lines passing through (x1�, y��1) can be expressed in point-slope form as  y = m(x – x1) + y1.  This general equation can be rewritten in slope-intercept form as  y = mx + (y1 – mx1). Thus these lines correspond to slope-intercept points of the form   (y1 – mx�1, m). Note that x1 and y1 are fixed values, while m can be any real number. The collection of these points (y1 – mx�1, m) forms a line in the slope-intercept plane.


A different two-parameter representation of lines would be to represent points by both their x-intercept and y-intercept. A shortcoming of this representation is that constant functions would not be represented because typically they have no x-intercept.





�
Things to consider in scoring the Function Project








For all student work, pay particular attention to:





	-How the student treats the behavior of constant functions.





	-How the student treats the behavior of functions of the form y=mx.





	-How the student  treats the representation of linear functions whose graphs are parallel.





	-How the student treats the representation of linear functions whose graphs are 	perpendicular to each other.





	-How the student treats the representation of linear functions whose graphs all go through 	a common point.





Some students may investigate functions other than linear.





A few students may recognize and discuss the issue that most algebra books do not show graphs in the slope-intercept plane, but that a line in the slope-intercept plane is a point in the x,y plane.
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