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Intro PSych Scientific reasoning module #6: Study Strategies
instructor guide for Large Lectures
Summary
[bookmark: _Hlk502727129]In this module, students learn about the scientific evidence supporting the use of retrieval practice, or practice testing, as an effective study strategy. They are provided the opportunity to confront and integrate counterintuitive research findings – that retrieval practice is a better study strategy than concept mapping, regardless of the type of test taken.  This module emphasizes the creation of bar graphs representing hypothesized results as well as comparison of actual results presented in a graphical format. Additionally, students work with integrating comparison data in tabular format. The topic of this module is flexible, allowing instructors to integrate it as part of a unit on research methods or learning and memory.
topic 
Research Methods
Learning and Memory
Student Learning Goals
Think critically how different study techniques can be associated with different patterns of memory and learning
Practice reading results presented in graphical form and understand how to interpret an interaction
Draw conclusions about research findings as they relate to real-life problems
Class time 
30 - 45 minutes.
Other resources for this module
Student Handout 1: Strategy Cards (1 set per 1 or 2 students, copied and cut).
Student Handout 2: “Study Techniques” (1 copy of each per student)
PowerPoint Slides
before class
· Prior to class – make copies of both handouts. MAKE SURE YOU CUT THE FIRST HANDOUT TO MAKE THEM INTO CARDS.
In Class
set the stage
Show slide 2 and ask students, in groups, to put the techniques in order from those they use the most to those they use the least.
As they are discussing, explain 
that everyone has their favorite way to study for classes like Intro Psych, but researchers require carefully collected, systematic, empirical information rather than personal observations. 
You may remind students of the difference between empiricism and dogmatism/appealing to authority – often covered in Ch. 1 or 2. 
Almost always, researchers base their conclusions on many studies, not just one. 
Recently, researchers carefully reviewed 10 study techniques. 
Tell students: Take 2 minutes. Put the techniques in order from those they use the most to those they use the least. Any they haven’t heard of can just be set aside. 
activity
Show the PowerPoint slide (SLIDE 2) of most and least effective study techniques (from Dunslosky, Rawson, Marsh, Nathan & Willingham (2013)). 
Explain: These researchers found that some very popular strategies, including highlighting and rereading, were not nearly as effective as practice testing. 
How do we know this is so? Researchers combined many high quality studies, including many experimental studies. 
(Aside: What is the value of true experimental students over correlational studies? What third variables might affect correlational studies?). 
Now I’m going to show you just one study in some detail so you get a sense for how these studies are done and what they find. 
Explain: Look again at the study techniques in front of you. We are now going to focus on just 2: Elaborative Interrogation and Practice Testing. These two strategies represent a key debate in cognitive psychology. One technique – elaborative interrogation – is based on the idea of elaborative encoding. In general, the more you can elaborate on an idea or concept, the better it should be remembered. 
Tell students: With the person next to you: Take 3 minutes. List some other types of elaboration. 
Ask, Why would we expect elaboration to make information easier to remember?).  (Walk around to collect ideas.) Write ideas on notepad. Read ideas and/or project on doc cam. 
Call on a student to explain why elaboration should work and connect to memory content if relevant.
Explain: elaboration is an encoding strategy that should help.
Another strategy is practice testing. (Show SLIDE 3). It turns out that in addition to getting information into memory, we need to practice getting information out of memory when we need it, for example on a test or when we are thinking about a problem or a client or patient asks us and we don’t have time to google the answer. Two researchers wanted to pit an elaborative technique against a retrieval practice technique. For the reasons we just talked about, we already know that elaboration will help memory – but is retrieval practice also helpful? Maybe even more helpful? 
(Note: A key point in this literature is that the question is NOT does practice testing work and elaboration NOT work. Rather, the point is that both work and practice testing works even better even though students are less likely to think so or use it.)
Pass out Student Handout 2.
Karpicke and Blunt are cognitive psychologists who wanted to test elaboration and retrieval practice in conditions similar to real college classrooms. 
Explain 2 levels of IV: For the elaborative condition, Karpicke and Blunt asked students to create an open book concept map. (Show SLIDE 4.) How many of you have created a concept map before? Call on someone to describe what it is. A concept map is one kind of elaborative study technique. It requires you to actively think about the information and organize in a new way. They were able to use the passage to help them create the concept map.
For the retrieval practice condition, Karpicke and Blunt used a free recall task. It was not a recognition test. There were no cues to help them recall the information. They just opened up a blank word processing document and typed as much as they could recall about the passage they just read.
Explain 2 DVs: Karpicke and Blunt tested students using 2 types of tests: One kind of test was a short answer test (Show SLIDE 5.). The other kind of test required students to create a concept map from memory.  
The other kind of test was a closed book concept map. Students had to create a concept map without any cues. 
Show SLIDE 6. 
Say, look at your handout. Make sure the top says Study Strategy Handout. Start with question 1 and 2. You ARE/ARE NOT turning this in today. You WILL TAKE THIS HOME/GET THIS BACK to help you study for the midterm. PLEASE/YOU DO NOT NEED TO WRITE YOUR NAME on it. I’m going to walk you through this, and you are welcome to work alone or with the person next to you. This paper is yours - write notes on it, question marks, whatever will help you learn. 
Based on what you’ve heard so far, make a prediction. Go ahead and fill in the blanks for questions 1 and 2. Walk around. Make eye contact, answer questions, ask questions.
Show SLIDE 7
Say, Take 2 minutes to answer questions 3 and 4. When you have your answers, compare with someone next to you. Talk about why the right answer is right, and each wrong answer is wrong. 
Walk around. Make eye contact, answer questions, ask questions.
Question 3: 
Key point: Independent variables are manipulated by the experimenter. Students’ major wasn’t measured here, and definitely was not manipulated by the experimenter, so we can rule out g. Cross out g. We can also rule out the concept map test score and short answer test scores. The scores are based on student performance, and not assigned by the experimenter. Cross out d,e,f.
The experimenter told the participants how to study. The IV is the study condition. But is the right answer A, B, or C? The independent variable is study condition, and that variable has 2 levels: elaborative studying and retrieval practice. Students often choose B or C, but an IV is a VARIABLE – something has to VARY.  If the IV were elaborative studying, everyone would be in the same group- nothing would VARY and there would be no comparison group. 
Question 4: 
The dependent variable DEPENDS on the IV. 
Students’ major wasn’t measured here, and definitely did not depend on how students were told to study, so we can rule out g. Cross out g. 
We just figured out that the experimenter manipulated the study condition. The DV is not manipulated by the experimenter, so we can rule out A. And we decided elaborative studying and retrieval practice were not actually variables but levels of the IV, so cross out B and C. 
Did we hypothesize that the concept map test score depends on how students study? Yes, so keep D. 
Did we hypothesize that the short answer tests scores depends on how students study? Yes. So the right answer is F. 
About G: 
What about students’ major? Students who major in biology, for example, might know more about blood than other students. Students’ major is a possible confound variable. How did the researchers deal with these confounds? In this study, ALL participants studied the same materials under the same conditions. And they were randomly assigned to take a concept map or short answer test. 
Show SLIDE 8 (and then 9).
Say, On to Question 5. A critical skill is the ability to translate a hypothesis written in words to a numerical graph. Think about your hypotheses, and then draw or describe some hypothetical data that would expect to find if your hypotheses are correct. It might take some time to do this. I’ll give you 10 minutes. Work with the person next to you if you’d like. If you finish question 5, go on to question 6. Raise your hand if you get stuck. 
Walk around. Answer questions. Keep circulating. If no one asks, go up to someone and ask a question about what they are doing. 
Some students will be stuck and frustrated. 
Break the task up into smaller parts. Emphasize that when they show you their graphs and explain their thinking, they are helping you understand what is clear and what you can make clearer. De-emphasize getting the right answer to turn in on this sheet. Model crossing out, underlining, drawing, erasing on the paper. 
DRAW the solution to Question 6. 
Actually draw the bars and think out loud to model your thinking as you go. You can do this by using technology that allows you to annotate slides in real time, or drawing on a printed slide that you display on a doc cam, or copy the axes on a chalk or whiteboard and then fill them in. 
Get students used to thinking/doing along with you rather than waiting for the correct answer to appear on the next slide to copy down passively. 
The key is to emphasize a pattern of results where the concept map studiers outscore the retrieval practice studiers on the concept map test AND the retrieval practice studiers outscore the concept map studiers on the short answer test. Draw students’ attention to the patterns of bars – not the absolute performance level. We have no idea if students will score 70% or 20% on any particular test, but that doesn’t matter. It’s the relative performance that matters. 
Say, now I’m going to show you what Karpicke and Blunt REALLY found. The results may surprise you, and they have real implications for how you study in this class. 
Show SLIDE 10. (As you go, point to the relevant parts of the graphs. Show them how to read a graph in small chunks.)
Say, FIRST, let’s look at the metacognitive predictions. This is how students THOUGHT they would do. On the Concept Map test, they thought they’d do better if they studied with a concept map. That would make sense if they thought they should match their study strategy to the type of test. But when we look at the Short Answer Test, we see that they thought they’d do better on that test when they studied with a concept map, too! So it’s NOT that they thought matching was important. They thought concept mapping was a more effective way to study no matter the kind of test.  
Point out the pattern of relative results: For both tests, the blue bars are higher than the green bars. 
Ok, but how did the students REALLY do? Show SLIDE 11. 
The metacognitive predictions are on the right. We just saw those. See? The blue bars are higher than the green bars for both tests. 
The Actual Performance scores are on the left. What do we see? The opposite pattern! The green bars are higher than the blue bars for both tests. The students were right in that it was NOT helpful to match study technique to the test, but completely wrong about retrieval practice. Retrieval practice – just writing down as much as you can recall about a topic – doesn’t seem to help, but that strategy did produce higher scores. 
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 a few study strategies they picked up in high school almost at random. 
You know a wider range of study strategies.
You know that we can group study strategies by the way they are thought to work (and other ways). We can think more systematically about how we do things. 
	Students know that everyone is unique and has his/her own way to learn.
You know that individual perceptions and anecdotes can be flawed. 
We can and should use empirical methods to test which work best.
Often the data show non-intuitive findings. In this case, some ways are better than others for learning different types of material, but the data that individuals have ways of learning that work best for them are very weak.
	Students know how to read how tall a bar is in a bar graph. 
You know the key to reading graphs is often not seeking one value, but detecting a pattern of results.  
	Students know the answer is somewhere on the page. It’s a matter of finding it. 
You know, in college and life, it’s not that easy. The key is to think about the information in the graph AND paragraph AND outside information all together. Even – perhaps especially – the best test takers will have to learn a new way of answering multiple choice questions.
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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