Distracted driving

Are drivers more distracted when using a cell phone than when talking to a passenger in the car?
Researchers wanted to find out, so they designed an experiment. Here are the details.

In a study involving 48 people, 24 people were randomly assigned to drive in a driving simulator
while using a cell phone. The remaining 24 were assigned to drive in the driving simulator while
talking to a passenger in the simulator. Part of the driving simulation for both groups involved
asking drivers to exit the freeway at a particular exit. In the study, 7 of the 24 cell phone users
missed the exit, while 2 of the 24 talking to a passenger missed the exit. (from the 2007 AP*
Statistics exam, question 5)

e Let’s start by summarizing the data from this study. Each of the 48 people in the experiment
can be classified into one of the four cells in the table below based on the experimental
condition to which they were assigned and whether they missed the designated exit. Use
information from the previous paragraph to complete the table.

Distraction
Cell phone Passenger

Missed Yes
exit? No

To analyze data, we begin by making one or more graphs.

Which is more distracting? Which is more distracting?
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e Two types of Excel bar graphs are shown above. Explain the difference in what the two
graphs display. Then tell which one you prefer and why.
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Next, we add numerical summaries. We might be interested in comparing the counts, percents, or
proportions of people in the two groups who missed the freeway exit.
¢ Fill in the missing entries in the table below for the passenger group.

Missed exit
Number Proportion Percent
Cell phone 7 0.292 29.2
group
Passenger
group

In the distracted driving experiment, 29.2% of the 24 drivers talking on cell phones missed the
freeway exit, compared with only 8.3% of the 24 drivers who were talking to passengers. This
seems like a pretty large difference—almost 21% higher for the drivers who used cell phones.
Researchers might be tempted to conclude that the different experimental conditions—talking on a
cell phone and talking to a passenger—actually caused the observed difference in the percent of
drivers who missed the freeway exit. There is another possibility, however.

Suppose that the two experimental conditions—talking on a cell phone and talking to a passenger—
actually have the same effect on drivers’ distraction. In that case, the 9 people in this experiment
who missed the freeway exit would have done so no matter which group they were assigned to.
Likewise, the 39 people who did not miss the exit would have had the same result whether they
talked on a cell phone or to a passenger. This leads us to the other possibility: if the two
experimental conditions actually have the same effect on drivers’ distraction, then the difference in
the percents that missed the exit in the two groups could simply have been due to chance. That is,
the difference could be a result of which 24 people just happened to be assigned to each group. In
the next activity, you will examine whether this second possibility seems plausible.

Activity: Could the observed difference be due to the chance assignment of people to groups?
Materials: Standard deck of playing cards for each group of 3-4 students

What would happen if we reassigned the 48 people in this experiment to the cell phone and
passenger groups many times, assuming that the group assignment had no effect on whether each
driver missed the exit? Let’s try it and see.

1. Get a standard deck of playing cards from your teacher. Make sure that your deck has 52 cards,
not including jokers.

2. We need 48 cards to represent the 48 drivers in this study. In the original experiment, 9 people
missed the exit and 39 people didn’t miss the exit. If the group assignment had no effect on drivers’
distraction, these results wouldn’t change if we reassigned 24 people to each group at random. For
a physical simulation of these reassignments, we need 9 cards to represent the people who will miss
the exit and 39 cards to represent the people who won’t miss the exit. With your group members,
discuss which cards should represent which outcomes. When you have settled on a plan, designate
one member of your group to share your plan with the class.
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3. After each group presents its plan, the class as a whole will decide which plan to use. Record the
details here.

4. Now you’re ready to simulate the process of reassigning people to groups. “Shuffle up and deal”
two piles of 24 cards—the first pile representing the cell phone group and the second pile
representing the passenger group. Record the number of drivers who missed the exit in each group.

5. Repeat this process 9 more times so that you have a total of 10 trials. Record your results in the
table provided.

Trial Number who missed exit | Number who missed exit
in cell phone group n passenger group
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In the original experiment, 7 of the 24 drivers using cell phones missed the freeway exit, compared
to only 2 of the 24 drivers who were talking to a passenger. How surprising would it be to get a
difference this large or larger simply due to chance if the effects of the two experimental conditions
on drivers’ distraction were actually the same? You can estimate the chance of this happening with
the results of your simulation.

6. In how many of your 10 simulation trials did 7 or more drivers in the cell phone group miss the

exit? Why don’t you need to consider the number of people in the “talking to a passenger group”
who missed the exit?

7. Combine results with your classmates. In what percent of the class’s simulation trials did 7 or
more people in the cell phone group miss the freeway exit?
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8. Based on the class’s simulation results, do you think it’s possible that cell phones and passengers
are equally distracting to drivers, and that the difference observed in the original experiment could
have been due to the chance assignment of people to the two groups? Why or why not?

Here are the results of 1000 trials of a computer simulation, like the one you did with the playing
cards, showing the number of drivers who missed the exit in the cell phone group.
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9. In the computer simulation, how often did 7 or more drivers in the cell phone group miss the exit
when there is no difference in the effects of the experimental conditions? Do you think the results
of the original experiment could be due to chance and not to a difference in the effects of cell phone
use and talking to a passenger on driver distraction? Explain your reasoning.
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