Exemplars

Runners' Dilemma

There are 2 friends chasing one another. They are 80 feet
apart. Caroline is chasing after Sam. Sam runs at a speed of
22 feet per second and Caroline runs at a speed of 31 feet per
second. How many seconds will it take for Caroline to catch

Sam?

Think of a way to represent your findings, but also fully explain
your thinking.
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Runners' Dilemma

Suggested Grade Span
6-8
Task

There are 2 friends chasing one another. They are 80 feet apart. Caroline is chasing after Sam.
Sam runs at a speed of 22 feet per second and Caroline runs at a speed of 31 feet per second.
How many seconds will it take for Caroline to catch Sam?

Think of a way to represent your findings, but also fully explain your thinking.

Alternate Versions of Task
More Accessible Version:

Sam runs at a speed of 22 feet per second. Caroline runs at a speed of 31 feet per second. In 5
seconds, how many yards farther will Caroline be than Sam?

More Challenging Version:

There are 2 friends are in a race. At the start of the race Caroline was delayed because she
had to stop to get a rock out of her shoe. When she began running Sam was 80 feet in front of
her. Sam runs at a speed of 22 feet per second, and Caroline runs at a speed of 31 feet per
second. How many seconds will it take for Caroline to catch Sam? In a 5-mile race, what will be
their time in minutes?

Context

My sixth-grade class just finished reviewing long division, and they needed something else to
remind them that there was more to mathematics than long division. When I think of a problem,
| usually think of how my sixth graders would solve it. They are really into making charts for
organizing data, so | figured they would use a chart to keep track of where Caroline and Sam
were after running each second. | was completely blown away by some strategies that my
students used to solve this problem.

| have a self-assessment sheet that my students use to assess their problem-solving abilities. |
have found this most valuable in communicating to my students what | value in a solution. One
of the criteria is to try to make a formula that could generalize the problem. This has been one
of the most powerful tools in getting students to extend their thinking.

| had not thought of this problem as a problem easily generalized, but my students did. | was
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absolutely thrilled when they worked really hard to come up with a generalization and as they
did, they also discovered a very efficient way of solving the problem that | had not thought about.

What This Task Accomplishes

This task has students generating and keeping track of data. Those students that solved the
problem efficiently by dividing had to again deal with interpreting the remainder. (Many students
still want to make the remainder a decimal in problem-solving situations - we have not divided
decimals in class yet - and the division was so simple they did not need a calculator.) This task
lends itself to a generalization.

What the Student Will Do

Many students started by making a chart. | was very interested in the different strategies
though. Some students started with a chart with Caroline at zero and Sam at 80 and added 31
and 22 respectively. Others realized that they could make a chart of Caroline and Sam at zero

and add 31 and 22 respectively until Caroline and Sam'’s difference was 80. A few found that
Caroline ran nine feet further each second and found how many nines were in the 80 feet.

Time Required for Task

45 minutes

Interdisciplinary Links

This problem could be nicely tied to a discussion of athletic skill or the differences between
boys and girls.

Teaching Tips
| encouraged my students to come up with another way to represent their findings besides
using a chart. | thought they knew enough graphing to come up with a good representation,

however, | was very disappointed. If kids have had a formal study of graphing, this would be a
good problem to make a double-line graph and see where Caroline and Sam's lines crossed.

Suggested Materials

» Graph paper
* Rulers

Possible Solutions

Depending on how exact the student chose to get, the possible solutions are eight seconds, 8/9
seconds, between eight and nine seconds or nine seconds.
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One generalization could look like:
80/ (C - S) = seconds, where C = Caroline's speed and S = Sam's speed.
More Accessible Version Solution:

22 x5=110
31x5=155
155-110 =45+ 3 =15 yards

More Challenging Version Solution:
See original solution and...

5 miles x 5,280 feet = 26,400 feet
26,400 feet + 31 = 851.6 seconds + 60 seconds = 14.2 minutes
26,400 feet + 22 = 1,200 seconds + 60 seconds = 20 minutes

Task Specific Assessment Notes

Novice

This student was hindered by the fact that they could not get a scale small enough to represent
the distances and could not solve the problem. S/he also is trying to divide Caroline's speed by
two, which will not help solve the problem.

Apprentice

The solution is not correct. Because of the incomplete explanation, | am not sure why the
student decided on 11 seconds. S/he uses a strategy that is partially useful, but somehow the
student does not see that in nine seconds Caroline is one foot ahead of Sam. Since s/he used
two representations and came up with the same result indicates that part of the problem was
not understood.

Practitioner

This student has a broad understanding of the problem. Making a chart of Caroline and Sam's
distance after each second is a useful strategy that leads to a solution. (The minor calculation
error in Sam'’s final distance being 279 instead of 278 is not significant.) There is a clear
explanation using two different types of representation (chart and diagram) and good use of
mathematical terminology.

Expert

This student shows a deep understanding of the problem including the ability to identify the
appropriate mathematical concepts and information necessary for an efficient and sophisticated
strategy. S/he employs refined and complex reasoning as s/he formulates the generalization.
There is a clear and effective explanation. Mathematical representation is used to communicate
the solution and there is precise and appropriate use of mathematical terminology and notation.
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Apprentice
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