All Aboard	HL065 scoring rubric

Math Domain

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

�2�Modeling/Formulating�2�Manipulating/Transforming���������3�Inferring/Drawing Conclusions�2�Communicating��Math Big Ideas

��Scale��Reference Frame�(�Representation������������Continuity��Boundedness��Invariance/Symmetry������������Equivalence��General/Particular��Contradiction������������Use of Limits��Approximation��Other����������One can expect students to plot distance along a vertical axis and time along the horizontal axis. (It is possible, but uncommon, to do it the other way around.) In plotting distance vs. time students will have to make some assumption about how the speed of the trains varies between stations. The most reasonable assumption, given the data, is that the trains travel at a uniform speed between stations. Further the students will have to make some assumption about the length of time that the trains are stopped at each station. Thus students may be expected to plot a graph that consists of linear segments connected by horizontal segments. 

The steepness of each linear segment is a measure of the average speed during the corresponding time interval. Train 235 is seen to travel most rapidly between Providence and New Haven (about 63 miles per hour) and most slowly between Taunton and Providence (20 miles per hour). 

�Here is a possible graph of distance vs. time for Train 235:

�EMBED CDraw4  \* MERGEFORMAT \s���

�Inspecting the timetable for Train 234 leads us to expect a similar but not identical graph. First of all, if one plots the stations along the distance axis in the same way as they were plotted for Train 235, then the graph will always have either zero or negative slope, as opposed to Train 235's graph which always has zero or positive slope. Here is a graph of Train 234's distance as a function of time (overlaid on that of Train 235 reflected).

�



There are some interesting discrepancies between travel times in the two directions. The time from Hyannis to West Barnstable is 13 minutes while the time from West Barnstable to Hyannis is 28 minutes.

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

(weight: 2)�Sketch a graph reflecting the given time and distance data.�Sketch a graph reflecting the given data and including sensible assumptions about amounts of time spent in stations and differences between arrival and departure times.��Transforming/�Manipulating

(weight: 2)�Provide some of the following:

	appropriate scales on graphs�	accurate plotting�	accurate calculation of time intervals (clock arithmetic)�	accurate computation of speeds

�Provide all of the following:

	appropriate scales on graphs�	accurate plotting�	accurate calculation of time intervals (clock arithmetic)�	accurate computation of speeds��Inferring/�Drawing Conclusions

(weight: 3)�Demonstrate a clear understanding of relationship between slope of graph and speed of train.�Recognize the relationship between the two graphs.

Recognize the similarity of slopes (aside from sign) in corresponding segments of the two trains' travel.��Communicating

(weight: 2)�Present graphs with minimally adequate labeling and explanation.

Express all numerical statements clearly.�Clearly state the assumptions and considerations involved in producing the graphs.

Provide a discussion, in response to questions 3 and 5, that is clear and persuasive.��
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