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intro PSych Scientific reasoning module #1: Distracted driving
instructor guide for Large Lectures
summary
In this module, students tackle a serious issue – car crashes due to cell phone use. Students analyze several real-life examples of spurious correlations, and then see how researchers use controlled laboratory experiments to answer questions that are impossible to answer with correlational data. The module includes opportunities to practice reading and interpreting scatterplots, line graphs, a bar graph, and a table. A unique aspect of this module is a public service message in which a real crash victim’ family member explains that to save lives, laws are not enough; the public needs to become aware of the cognitive limitations of driving and talking/texting. Instructors can use this powerful example to link the carefully controlled studies in labs to real world policy and behavior change. 
Topic:  Sensation and Perception
Content Specific Student Learning Objectives
1. Think critically about the potential effects of cell phone use on driving (human limitations in processing capacity; different forms of distracted driving)
2. Evaluate the strengths and weaknesses of an experimental design to assess the effects of cell phone conversations on driving performance
3. Draw conclusions using data presented in graph and table form, including considering p-values
4. Identify real-world implications of research findings
APA Learning Objectives (2.0)
1.1 Describe key concepts, principles, and overarching themes in psychology. 
1.3 Describe applications of psychology. 
2.1 Use scientific reasoning to interpret psychological phenomena.
2.2 Demonstrate psychology information literacy.
2.4 Interpret, design, and conduct basic psychological research. 

MCAT Learning Objectives (2015)
Psychological, Social, & Biological Foundations of Behavior: Foundational Concept 6B
Scientific Inquiry & Reasoning Skills 
Skill 2: Scientific Reasoning and Problem-solving
Skill 3: Reasoning about the Design and Execution of Research 
Skill 4: Scientific Statistical Reasoning

Class time 30 - 45 minutes.

Other resources for this module
	Student Handout
	PowerPoint slides
	Video Transcript
before class
Copy Student Handouts – 1 per student.
Read through this guide, getting an estimate for much time to spend on each piece, depending on the time you have available. 
If any students need captioned videos, get this video captioned: National Safety Council video Distracted Driving: One Call Can Change Everything. https://www.youtube.com/watch?v=UKCh4BHvXSQ&list=PL337F74DED367FDE7&index=3 .
If a course goal is for students to recognize positive, zero, and negative correlations and/or estimate r values, consider adding some additional questions and/or graphs to give students some practice with real world examples. You can find some more similar graphs at Source: https://thesocietypages.org/socimages/2014/10/08/the-no-1-cause-of-traffic-fatalities-its-not-texting-its-drivi and http://www.tylervigen.com/spurious-correlations 
during class
set the stage
 [Slide 1] 
Show the National Safety Council video Distracted Driving: One Call Can Change Everything. https://www.youtube.com/watch?v=UKCh4BHvXSQ&list=PL337F74DED367FDE7&index=3 (Note: The auto-generated captions are not accurate. There is a transcript of this video in the module materials)
Note two points from the video: 
1. The survivors of crashes in the video make the point that education is needed, not just new laws, and
2. People need to understand that cognitive limitations make it unsafe to both talk and drive. 
One goal of Psychology is to conduct controlled experiments that let us understand the effects of something on an outcome. The research showing that it is a cognitive issue – not a motor issue – is important. If it were a matter of not being able to physically control the wheel while holding an object, then hands-free devices would solve the problem. But it’s a cognitive issue, and talking while driving is a problem, even if you’re not holding a phone. We know this because of experimental data. This is one way that psychological research helps society.
Describe examples of spurious correlations on slides 2-4.
[Slide 2] Describe Figure 1.1 to the students.
The graph is a scatter plot, entitled “Pirates versus Global Temperature”.
The horizontal X axis shows Average Global Temperature in degrees Celsius ranging from 14 to 16, in increments of 0.2 degrees. 
The vertical Y axis shows Estimated Worldwide Pirate Population in units of number of pirates, ranging from zero to fifty thousand, in increments of five thousand pirates. 
The graph has approximately 7 points scattered in a pattern beginning in the upper-left corner where Estimated Worldwide Pirate Population is the highest and Average Global Temperature is the lowest. The pattern extends toward the lower-right corner where Estimated Worldwide Pirate Population is the lowest and Average Global Temperature is the lowest. The points slope in a gentle downward curve toward an asymptote at the X axis.
[Slide 3] Describe Figure 1.2 to the students.
The graph is a scatter plot, entitled “Number of Ice Creams Sold versus Murder Rate”.
The horizontal X axis shows Murder Rate from 0 to 100, in units of number of crimes per 100,000 people, in increments of twenty. 
The vertical Y axis Number of Ice Creams sold from 0 to 100 in units of number of ice cream cones sold per 100,000 people, in increments of twenty. 
The graph has approximately 100 points scattered in a pattern beginning in the lower-left corner where Murder Rate and Number of Ice Creams sold are the lowest. The pattern extends toward the upper-right corner where Murder Rate and Number of Ice Creams Sold are the highest. 
The points are more closely grouped in the lower-left corner and become less closely grouped as the pattern extends toward the upper-right corner. 
[Slide 4] Describe Figure 1.3 to the students.
The graph is a scatter plot, entitled "Total US Highway Fatality Rate versus Amount of Lemons Imported from Mexico ".
The horizontal X axis shows Fresh Lemons Imported to USA from Mexico in units of metric tons, ranging from 200 to 550 metric tons, in increments of fifty.
The vertical Y axis shows Total US Highway Fatality Rate in units of number of deaths per hundred million people, ranging from 14.8 to 16, in increments of 0.2.
The graph has 5 points, each representing data from one year, scattered in a pattern beginning in the upper-left corner where Fresh Lemons Imported to USA from Mexico is lowest and Total US Highway Fatality Rate is the highest. The pattern extends toward the lower-right corner where Fresh Lemons Imported to USA from Mexico is highest and Total US Highway Fatality Rate is lowest. They extend almost exactly linearly from the upper-left corner to the lower-right corner.
Pass out Student Handout.
Have students work on the correlational side of the worksheet together.
Discuss the existence of correlational data showing that car accidents are more likely among individuals also using a cell phone at the same time
If time permits, and it is part of the course goals, spend a little more time identifying positive and negative associations. Discuss why these are spurious correlations. It’s not really that there is a relevant third variable or reverse causality at play. Sometimes, with so many variables that can be associated, some just pop up by chance. 
[Slide 5] Point out that not all examples are so funny. When people confuse correlation and causation, we can waste money and even make things worse.  A state Legislator from NH infamously claimed that NH should not fund kindergarten because it causes crime. 
[Slide 6] Describe Figure 1.4 to the students.
The graph is a scatter plot, entitled "Do mobile phones cause traffic fatalities? Subscription rate and fatality rate: US states, 2012".
The horizontal X axis shows Mobile phone subscriptions per 100 people ranging from zero to 110, in increments of five. 
The vertical Y axis shows Vehicle deaths per 100,000 population, ranging from zero to twenty-five, in increments of five. 
The graph has approximately 45 points scattered in a wide pattern from left to right. Although a regression line is drawn in with a slight downward slope from the upper left to the lower right, there is no real pattern to the scatter of the points.

Explain that the myriad of uncontrolled variables in these types of correlational studies can also lead people to miss relevant associations. For example, this slide shows a nearly 0 correlation between the number of cell phone subscriptions and vehicle deaths. On the surface, it would seem that this is evidence that cell phones are not causes more serious crashes. But, there could be other factors at work that obscure the real pattern. In this case, it could be that as the number of cell phone subscriptions increased, so did improvements in the safety of vehicles overall, so while vehicles were keeping everyone safer, the risk from cell phones could still be increasing but hidden in this graph. Experimental studies can help tease apart these factors.
Make these key points:
· Limits of correlational studies:  Impossible to show conclusively that something about cell phone use causes the accident.
· Benefit of experimental studies:  Can isolate one aspect of cell phone use and use the experimental method to assess causal impact on driving
· In a true experiment, the IV is manipulated and participants are randomly assigned to groups. 
[Slide 7 & 8]. Turn to Student Handout, Page 2. Evaluating a research study
Note that the experiment being discussed today focuses on the effects of talking on a cell phone on driver performance
Explain that page 2 includes a summary from a published research study examining whether talking on a cell phone while driving impairs performance. Students’ job is to read the summary and discuss the questions at the end in their groups.
While students work, circulate among groups to check for student errors in understanding and guide students to consider alternative possibilities.  
For example, in the first question, some students may feel that using a driving simulator is a limitation. If so, encourage students to consider the benefits of driving simulators (control over variables; participant safety). Be sure students identify as a strength the use of the experimental method, as opposed to a simple correlational study, and the nice control condition. Students might also identify that the conversation was on a more intense topic than typical conversations, possibly limiting generalizability. 
In the third question, students might miss the direction of some effects (note the subtraction used – cell phone conversation leads to an INCREASE in following distance… this may impact traffic flow) as well as INCREASED lane deviations.  Note the navigation task does not have a baseline success measure subtracted (i.e., it just tells us how many participants successfully completed the navigation task while holding a conversation). Students should identify as a limit that no baseline is provided for the navigation task, so it is possible that there were baseline differences between groups.  Be sure students attend to the p-values in Table 1 in determining which changes to interpret as significant.
In the fourth question, encourage students to consider whether their design is correlational or experimental. 
While students work, instructors may also wish to use a doc cam to project the graph form the worksheet.
Large group discussion: Bring class back together for larger class-level discussion on key points. This discussion can be shortened or extended to fit the time available. 
Strengths and Weaknesses?
Correlational vs. Experimental design? Primary advantages of using an experimental design? 
What other control conditions might be useful?   (e.g., does type of conversation matter?)
Consider pattern of results, and what conclusions could be drawn in different scenarios
Refer to graphs / tables on board during discussion, including role of p-values in drawing conclusions
p < .05 means the researchers are 95% likely to find the same result if they were to repeat the study. Larger ps mean less reliable results. 
Longer following distance… a good thing? Or evidence for less attentive driving? Or effects on flow of traffic?  How do you explain shorter following distance for in-person conversations? 
If time – have students design alternate experiments
Have a few students share their alternate experiments
Identify whether correlational / experimental
Identify DV/IV
As a class, discuss the challenge of an appropriate control condition for different experiments. 
Real world implications
Return to video from beginning of class. 
Is the speaker in the video right that laws are not enough? 
What is the law on cell phone use while driving in your area? Should laws prohibit talking on a cell phone driving?  Do “hands free” laws address the dangers of cell phones and driving?
Ask class to speculate on how texting while driving might be different than conversing on a cell phone while driving.  As time allows, students can discuss either the different resource limitations taxed by texting (visual system, cognitive resources of texting) and whether / how an ideal experimental study could be designed to address this question.
End class with discussion about the role of experimental studies in understanding cause/effect relationships;  how can experimental studies help us understand patterns of relationships observed in data (cell phones associated with car crashes) and inform public policy
TA TIPS
For This Module
Here’s what you know that students don’t know. These are the keys to understanding this lesson. Your job is to find ways to emphasize these points.
Students know “correlation does not equal causation”.
You know while students learn this phrase, it takes practice to really understand what this phrase means, and to apply it appropriately. The multiple examples – in graphical and narrative form – give students some practice. You can help bring these key concepts to life by repeatedly using terms such as correlational, experimental, spurious correlations, third variables, and reverse causality throughout the class when speaking to the whole class and when speaking to individual students as you roam the room. 
Students know the value of social movements, including videos and personal testimonials to change behavior. 
You know, like the family featured in the video, that these efforts must be complemented by actual data derived from carefully designed experiments for them to be effective. This is true in 2 key ways. First, it was lab studies that showed that there is a cognitive limitation at work, regardless of whether the driver is holding a phone or just talking to a hands-free devise. And, explaining the cognitive limitation helps people understand why it’s so important to follow safety laws and listen to personal appeals.
Trigger warning? The video is likely to elicit a sad reaction from anyone who has been affected by a crash in which cell phones were involved. This is a normal grief reaction, and should it come up, that would be an empathetic response. Still, some may feel that it is appropriate to warn students in advance about the content in case any student wanted to avoid feeling a negative reaction. At the least, view the video before class. 
General Tips
Have a backup plan. 
Having a backup plan, such as a hard copy and some markers or white board pens in case the computer doesn’t function, ready to go will save you if plan A fails.
Avoid downtime while passing out cards and paper. 
Put handouts in smaller stacks according to the number of seats per row to save time counting & picking up extras. 
Ask students to pass out cards while you give directions. 
	Tell students how long they’ll be working in small groups. 
Say “take 2 minutes to x” or 
“I’ll check in after 5 minutes” or 
“When most people have drawn a graph, I will ..”
 	Make expectations clear.
Don’t blame students for passively waiting for the answer to appear on the next slide. 
Do avoid presenting that “next slide” with “the right answer”. 
Do model the behavior you want to see. 
Actually pick up a pencil and cross out/circle/draw, etc. rather than showing a slide or answer key with that work already done. Actually draw mistakes and actually erase them. Talk through reasons for making one choice or another than declaring “the right answer”. 
You could even use software to generate results from the data live so students see how you use data. (You can always keep a hidden backup file in case you need it.)
		Do move around the room. 
Answer questions. Make it clear that you care if students are working. Try to encourage a social norm of giving things a try. Liberally and loudly use phrases like, 
“Interesting!” 
“I’ve never seen anyone do that before!” 
“Oh, this is great! You’re thinking about something I didn’t realize anyone would think about.”
“I don’t understand and I want to. Say more about…”
“How can I help?”
“You don’t have a graph drawn yet. Can I help?”
“I’m curious. Why did you…..”
“Hi, I’m checking in with the back of the room. Can you hear ok?”
If you have TAs, they can do the same, or orient latecomers, or target certain section (noisy, in the back, in the front, etc.).
		Powerpoint Basics
The slides should support what you have to say. Don’t read them. And certainly don’t turn your back to the students and read them.
Turn off the slides unless there is something to look at. Put the attention on you (the speaker). 	
Try to use the Powerpoints in an interactive way. Use software to annotate the slides or print them and use a pencil with a projector/doc cam. 
Do whatever you can to break the set of “here comes a Powerpoint show; I’ll sit back and passively watch”. 
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