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Intro PSych Scientific reasoning module: school start time
instructor guide for Large Lectures
Summary
In this module, students learn how biology is related to psychological phenomena, specifically school behavior and attendance. Students learn how researchers can take advantage of natural experiments to test hypotheses that are difficult to study using true experiments. Students get hands-on practice reading and interpreting a bar graph and data table, as well as applying what they learn by designing their own experiment. For advanced students, this module allows for an extension into more sophisticated thinking about the differences between correlational, quasi- and true experiments, while still providing basic skills instruction and practice for those learning to read bar graphs and tables, and identify independent and dependent variables. This instructor guide includes tips specific for graduate students and new instructors that explain how to teach and scaffold these complex skills for students with varying backgrounds in large lecture classes. 
topic 
Biopsychology
Content Specific Student Learning Objectives
1. Evaluate arguments about causes and consequences by identifying features (i.e. quasi-experimental design, random assignment) of the research design that suggest associations between variables
2. Think critically about generalizations made from a single private boarding school
3. Identify conclusions that are supported by research results, and discuss potential confounds given the research design
4. Determine the implications of results for real-world situations
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
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. 
Be sure you understand how the boarding school study was set up so you can point to potential uncontrolled variables and also identify controlled variables.  
Decide how you want to mark up the graph – highlight on projected paper? White board? Digital tool? Make sure you have the tools you’ll need in class. 
In Class
set the stage
[Slide 1] Ask students: 
What have you heard or read about teens and sleep? 
What factors may influence quality and length of teen sleep?  
Write student ideas on board, or project via doc cam – e.g. work schedules, more school work, social activities… 
Add circadian rhythms & school start times if students don’t mention them.
Make the points that even though it seems plausible or likely, we still need empirical data. It’s possible that we just imagine a correlation between age and sleep that is based on stereotypes and is not real. 
activity
Pass out handouts.
[Slide 2] Explain how data – not just anecdotes and “common sense” can inform policy.
School start times are one factor that might influence teen sleep.
If high schools start early, teenagers have to get up early to get there.
A lot of school districts are starting to take notice of this issue.
Psychology research can provide evidence to inform educational policy.

[Slide 3] Present data on student sleep that has motivated districts to consider changing a start time. 
What factors must school districts take into account when deciding to change school schedules?      
Time for after school sports before dark. Coaches are some of the biggest opponents of later school start times. 
Family schedules – Parents may need to be at work before school starts – what about transportation? 
Bussing – Most districts use one set of busses for elementary, middle and high schools, so changing high school times affects all. 
Others? 
Not an easy decision, would want EVIDENCE to support the decision to make a change…
[Slides 4 & 5] Ask students to break into small groups and discuss each question on their handout.
While students work, circulate among groups to check for student errors in understanding and guide students to consider alternative possibilities. Then, bring group back together to highlight key answers/points:
What is the independent variable? 
Independent variable: modified school schedule
Note for students that studies can often have >1 IV, here just one. 
Note that it is important to look carefully to see how manipulated… This is tricky in this study, because it’s not just “school start time” that is modified. It’s the whole school schedule.   (later start, but also shorter class days overall -  might be an opportunity to discuss CONFOUNDS with the manipulation)
What is/are the dependent variable(s)?
Dependent variables: Show them how to get ALL of them shown on the y axis on the graph and the first column in the table.
You might ask, “How many groups got just 1 DV? 2DVs? …. 5 DVs? 6 DVs?” “Let’s go through this together. Read through the written summary. Note that the DVs are not described here. Go on to the figure and graph. Model how to systematically use all of the information to find the answer. 
Figure 4.1 displays the frequency of scores on one variable – Duration of student sleep on weeknights. That’s one DV. 
Each row on table 4.1 is a DV: 
a. Napped at least sometimes on school days
b. Arrived late to class at least once in past 2 weeks
c. Struggled to stay awake and/or fell asleep in class
d. Too tired to do schoolwork somewhat or much of the time. 
How likely would the researchers be to get these same results if they were to repeat the study? 
	
Remind them that this means p , .05 -  95% of the time, if researchers were to repeat the study, they’d find the same result.
It can be helpful to actually write “p < .05” and/or “95% of the time, you’d get the same answer” on the slide, board, or projected paper to help reinforce the point. These concepts take some time and repetition to learn.
Note: Sometimes, students will ask if p could be >.99 or .90 in different fields of 
research or in different studies. This is an opportunity to tell students that most scientists use a 95% criterion, but it’s really up to researchers and ultimately readers to decide what level to accept. In cancer research, for example, you might want to be 99% sure  about a diagnosis – the consequences of getting it wrong could be disastrous. In preliminary, low stakes research, we might accept p < .10 until more definitive research can be done. But in general, it’s safe to assume p < .05. 
Some Introductory Psychology textbooks do not include information about statistical significance, or put it in an appendix. 
Can we conclude that the changed school schedule caused student sleep patterns to change? Why or why not?
Remind students - people have claimed, based on these data, that the changes in sleep were caused purely by a later start time. Should we accept that claim? 
Students may be willing to accept the authors’ claim that the changes they observed were based purely on a later school start time.  
Emphasize the actual manipulation (entire school day was shortened, not just moved back 25min) and have students think about the conclusions that can be made given this manipulation.
Students might also point out that there is no control group nor random assignment nor were the participants blind to condition (they knew the start time changed). Some of these issues are partially controlled for using Time 1 data, but not completely. 
Some other variable could have co-occurred with the time change. Perhaps bedtime changed, or PE was cut to make the time change, or …. 
Perhaps students were told the reason for the time change was to see if they were less sleepy or got more sleep! Expectancy or placebo effect? 
Depending on the information in the textbook and/or your students’ knowledge, you can discuss the pros and cons of quasi- and true experimental research. 
What challenges do you see for generalizing the findings from this study to all high school students?
Encourage students to think about ways teens at a boarding school may differ from students of the same age at other schools, and differences between high schools in general.
Emphasize the key terms generalize, sample, and population. 
Does the sample sufficiently represent the general population of adolescents?
The sample is a single boarding school at which students may have different sleep patterns than students who live at home and commute to school. Students may also be more affluent and less racially diverse than the general population.
What solutions are available to create a more representative sample?
Extended in-Class or take-home activity
Student Handout, Page 2. If time in class, have students work in small groups to use similar concepts to design an experiment an experiment to test the effects of screen time on sleep that resolves some of the concerns about causality and generalizability identified in the first study. Walk around and assist students. For those who want more challenge, encourage students to consider how screen time and age might interact to produce sleep difficulty. 
Especially look for and encourage students to draw graphs. Some are hesitant to put anything down on paper, especially if they think the instructor is about to show them the right answer. Encourage any drawing you see. Comment on graphs, and ask questions. Some students may be frustrated because they can’t tell “what their graph is supposed to” look like because they don’t have actual numbers. Encourage students to focus on the pattern of expected results, not actual numbers. This is an opportunity to think about how strong of an effect they predict the IV will have on the DV. In fact, real researchers don’t know either, but they have to make some prediction based on common sense if nothing else. 
	If time is short, this can go home as practice material, used as part of an online or office hour tutorial and/or used as a practice or real exam question.
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 that there is at least a stereotype that teens sleep a lot or sleep late. They also know that there are individual differences, and some older people also sleep late.
You know that this is not a case where that task is to make a logical or plausible story to support the students’ ideas. Anecdotal evidence doesn’t cut it either. As empirical scientists, we actually collect empirical data to test those hypotheses. 
You know that even when there is a significant association between two variables, there are always individual exceptions. These do not change the fact that there is a general, reliable pattern.
Students know the answer is somewhere on the page. It’s a matter of finding it. 
You know, in college and in life, it’s not that easy. The information is complex, and can be presented in the narrative, graph, and/or table. They require active and systematic work to identify all of the relevant information. 
Students know there are 2 kinds of studies: correlational and experimental.
You know that textbook authors and instructors often draw a sharp distinction between correlational and experimental studies to contrast them for students. In the real world, we do sometimes talk about causality, even on the basis of correlational research (thinking smoking and lung cancer), and some experimental studies are quasi-experimental – close but not true experiments. You can easily confuse studies by introducing the idea of quasi-experimental studies. You can choose to talk around it and leave it out. (Say, for example, “it’s almost an experimental study. Let’s see what’s missing.”). Or, you can tell students that there are two important types of studies  in this class – correlational and experimental – but today you’re discussing something in between and go into more information about natural experiments and quasi-experimental designs.
Students know the bold terms in the book. They study them with flashcards.
You know that build real understanding with new terms takes repeatedly seeing and hearing new terms in a variety of contexts. This module includes many key terms and thus many opportunities to use those terms in practice. Once, a student at the review session for final exam in Intro Psych asked the instructor, “ This can’t be. It says the participants were randomly assigned to condition. But you can’t randomly assign people to a condition like depression.” The student knew the term condition – as in medical condition – and saw and heard the term repeatedly, but it was still fuzzy, and it would have remained unclear if the student hadn’t asked. This is normal, and no reason to be frustrated. If students repeatedly misuse or forget words they “should” know, you’re doing your job as an instructor by giving them opportunities to try to remember and to get feedback.
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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