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Tutorial 1 – Red group

1. In a moment we’ll watch video of students working together on a mechanics tutorial.  Boxed below are the first couple of questions they’re discussing:  work through them before we watch the video.  


I.  Why think about your mistakes?


In fifty minutes, even the best physics student doesn’t have time to totally master a complex physics topic such as motion graphs.  So, a major purpose of this tutorial is to help you learn strategies for avoiding and/or catching mistakes, strategies you can use throughout the course.

Since reflecting on the purpose of an activity can help you get more out of it, let’s start with this:

A. (Answer individually)  What do you see as potential benefits of explicitly thinking and talking about the mistakes you make while working through these activities?  If you think dwelling on your mistakes won’t be particularly helpful, explain why not.

B. Discuss your answers with your group.  If anyone gave part of an answer significantly different from yours, write a one-sentence-summary of that opinion. 

2. Watch the video (about 1 min).  The transcript is provided below.  Student 1 (S1) is in the left foreground, S2 is on the left in the back, S3 is on the right in the back, and S4 is on the right in the front.

Transcript: Red 1-1


S2:  I just put that if you, like, talk about your mistakes then you can probably learn from it better, you won’t make the same mistake again.

S1:  That’s what I said.  I said not to dwell on it for like too long, cause if it’s in the middle of an experiment, you can sit there wasting time…

S3:  I was just gonna say you could try and fix them, but I don’t know if necessarily gonna go back and fix it, if we have the option to be more accurate.

S4:  Like if you can find where your mistake is, then you can maybe learn why your answer wasn’t right and change it.

S1:  Mmmhmm.

S2:  Who controls the computer, and who does the walking?

TA:  So what’d you guys come up with for mistake making?

S3:  Gives you the chance to fix them, and if you want to, go back and make your answer more accurate.

TA:  OK, are there any other…

S1:  Prevent you from making the same mistake again in the future, like if you learn what you did wrong, then you won’t do it again later on.

TA:  So, you’re saying preparation… knowing ahead of time the types of mistakes that you’d be inclined to make.  

TA:  I’ll let you guys go.

3. Consider the following questions about the episode you just watched.  For your information, this is the first tutorial the students in this video have ever done.

A. There’s not a checkpoint at this part of the tutorial.  Why do you think the TA struck up a conversation with the group? 

B. How is what the TA said different from what S1 said?  Why do you think the TA said what he said?

C. Why do S1 and S2 giggle at the end of the clip?

4. The students continue with the following tutorial exercises.  Do them collaboratively with your partners before we watch the next video clip.  The “motion detector” refers to a sonic ranger that records the distance to whatever’s in front of it and displays position, velocity, and/or acceleration graphs on the computer screen – ask your leader for an explanation if you need one.


II.  Distance graphs

In order for this section to be effective, you must rotate who controls the computer and who does the walking.  Change after every trial.

A. Slow and steady, away.

(Work individually)  Predict what the distance vs. time graph will look like if you start 1/2 meter from the ranger and walk away from it slowly and steadily.  Sketch your prediction with a dotted line. 

Now compare your predictions.  After discussion, sketch your consensus prediction with a dashed line.

5. Watch the next video clip (about 1 minute).

Transcript: Red 1-2
S4:  So is that what we’re saying?

S2:  Um, I dunno, I just think it… it’s steady.  I don’t know.  If you’re walking slowly, time’s at a constant rate, so maybe distance wouldn’t, it wouldn’t be as equal.  Cause if you’re walking slowly, time is still gonna keep going, but your distance gets slowly… go up.  That’s my…

S3:  You don’t think it would curve out?

S4:  It wouldn’t curve out cause you’re constant… cause this is a veloc… wait.

S2:  Curve it, you’d have to slow down.

S1:  How far does that register, like if you get too far out of range, will it just drop off?  You know what I mean?

S2:  Yeah.  Well we can only walk to that far.

S3:  I would agree that I think it’s gonna look exactly like that, so…

S2:  Yeah.

6. Consider the following questions about the episode you just watched.

A. You can’t see what the students have drawn for their prediction graphs, which can make their descriptions hard to interpret.  However, when student 1 says that “distance wouldn’t be as equal,” we think she’s comparing her prediction to one where the graph is a 45-degree line.  Given that information, explain what you think she is saying.

B. Sketch what you think S3 is imagining when he proposes a graph that “would curve out.”  Note his gesture.

C. When S2 says that to “curve it you’d have to slow down,” she also makes a gesture.  What graph does she appear to be imagining?

D. S1 seems to be responding to S2 when she asks how far out the ranger registers.  How does her question relate to his proposal?

7. The students do the experiment corresponding to their prediction.  The tutorial continues as follows:


Carry out the experiment.  Sketch the result with a solid line.

Mistake-catching lesson:  If each student in the group made a correct prediction while working individually, skip this question.  If someone made a mistake, try to figure out what went wrong.  Specifically, if you made a mistake, write what you were thinking and how you can modify that thinking to avoid the mistake in the future.  We’ve found that your group can often help you with this process!  If someone else made a mistake, it’s your job to help them sort it out; and exam questions will reward you for being able to understand other students’ thinking.

Sample answer:  Here’s a good response to this question from someone who drew a flat line instead of  sloped line:  “I was thinking the graph shouldn’t go up or down since the motion is steady; but even for steady motion, your distance from the clicker is increasing, so the graph should go up—at a steady rate!  The upward trend is what’s steady.”

8. The students are just about to go on to the next experiment when a TA comes over to ask about what they’ve just discussed.  Watch the video (about 1.5 min).  

Transcript: Red 1-3
S3:  All right, so, somebody else want to walk?  Or move at a medium fast…

S1:  What’s a medium fast pace?

TA:  Was there any interesting disagreements on the first or second prediction?

S2:  Uh, on the first one, I didn’t think of it as velocity, like, relationship, I just thought as time moved on it went farther away so it would go up.

TA:  Uh huh.

S2:  But actually when we walked it went straight cause your veloc… is that right?  (laughs)

TA:  Huh.  Let’s um…

S2:  Maybe everything is wrong.  Maybe everything is right.

TA:  So we… it sounds like we can see, we can make sense of either this being right, or this being right, right?

S2:  Yeah, yeah.

TA:  So they’re probably both right about something, but we have to figure out which one is right about distance.  Can we pull that… can we pull this over… over here?

S3:  Pull this piece?

TA:  Yeah.  The, uh, motion detector.  Cause sometimes it misses you when you’re far away.

S2:  Oh.

TA:  Just do that first experiment again, walking away slowly.

S2:  All right.

TA:  Yeah, hit start.

S2:  All right, ready?
TA:  Go.

S2:  Oh, see.

TA:  So it was that.

S3:  All right, we were right.  

S2:  OK.  I thought so.

S3:  Going back…

TA:  So what was the reasoning?  You made sense of this flat line thing, right?

S2:  Cause if it’s velocity, then your velocity, if you walk steadily, it’s the same velocity.

TA:  So if we were talking about velocity, you’re saying that would be right.  But since we’re talking about distance, OK.  That’s a nice…

S4:  The velocity versus time graph would have been like that...

S2:  The same, yeah.

TA:  That’s a nice distinction.  OK.

9. Consider the following questions about the episode you just watched.  

A. What is the TA talking about when he says the students’ two graphs are “probably both right about something”?

B. The TA changes the arrangement of the equipment, and when the students do the experiment again, something is resolved.  Based on that information, what must S2 have meant when she said the graph “went straight” (counter to their prediction)?  (Again, unlike the TA, you can’t see what she drew, so you have to work harder to understand her.)

C. What does the TA do immediately after the students make the correct observation? 

D. The TA interacts almost exclusively with S2 in this clip.  What are the risks of speaking only to her?  What good reasons might the TA have for having done that?

E. We like to define the TA as “talking too much” if we (and the TA) don’t get to hear what the students are thinking because of his talk.  Is the TA talking too much, or do the students have enough room to express themselves? 
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