1.5 TASK: Marathon Name:

A marathon organizer wants to know whether there is an association between a runner's finish time
and their age group. Investigative question:

“Is there an association between finish time and age group among runners in this marathon?”
Rather than taking one simple random sample of 24 runners from all 480 finishers, the organizer
intentionally selected 8 runners from each of three age groups (Under 30, 30—49, and 50+), for a

total sample of 24 runners. This ensures all three groups are represented well enough to compare.
Each runner's finish time was then recorded.

1. What are the two variables recorded in this study? For 19]8
each, identify it as categorical or quantitative. If
quantitative, identify it as discrete or continuous. 20|5
210 2 5
22|10 2 5 8
2. The organizer created the stem-and-leaf plot which shows 23|12 5 6 8 9
the finish times of all 24 runners combined. What do you 24la ¢
notice from the graph?
25|5 8
262 3 B
27|2 8

3. Does the stem and leaf plot help answer the investigative ~ Finishing Time (minutes)
question? Why or why not?
KEY:2718=278

4. The organizer also created a stacked dotplot showing finish times broken down by age group. What
do you notice when you compare the three groups?
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5. A common goal for marathon runners is finishing in under 4 hours. The organizer created a segmented
bar graph showing, for each age group, the percentage of runners who finished under 4 hours versus 4
hours or more. What do you notice from this graph?
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6. In question 5, the organizer turned the quantitative variable "finish time" into a new categorical
variable. What is that new variable, and how was it created from the original data?

7. Of the three graphs you've examined, which one best helps answer the investigative question? Justify
your answer using specific evidence from that graph — actual values, percentages, or patterns — not
just "it's the best one."

8. The organizer would like to give a cash prize to every sampled runner who finished in under 220
minutes.

a. Using the stem-and-leaf plot, what proportion of all sampled runners would receive a prize?

b. Now use the stacked dotplot to find the proportion of each age group that would receive a prize.
What does this breakdown show that the overall proportion in part a doesn't?
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