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Tutorial 2 – Red group

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


I. Introduction to velocity and acceleration graphs
As usual, you’ll first predict and discuss what you think will happen before actually doing a given experiment.  In addition, you’ll continue analyzing any mistakes you happen to make.

Acceleration is the rate of change of velocity, i.e., the change in velocity that happens in each unit of time.

A. In this experiment, you will release a cart from rest on a ramp, with the motion detector at the top as shown in the drawing.

(Work individually)  Prediction: What do you think the velocity vs. time and acceleration vs. time graphs will look like?  Sketch your predictions here, using a dotted line.

Compare/discuss.  Graph your group consensus predictions with dashed lines.

2. Watch the video (about 1.5 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.  S5 is at the next table over.

Transcript: Red 2-1
S1:  I don’t understand how we go from this graph to this graph.

S3:  Me neither.

S1:  If the velocity increases, doesn’t it accelerate as it’s going down the thing?

S2:  I think velocity’s gonna increase, so does acceleration.

S4:  Uh, acceleration should increase, and then it’ll (S1:  Be constant?) gradually decrease.  Oh, will acceleration be constant?  No.

S1:  Maybe it (??) and then slow down?

S5:  How do you get it to roll, you gotta put it up on something?

S1:  What do you think, it speeds up, slows down?

S2:  Or would it be a constant acceleration because it’s going at the same angle?  Same conditions.  See what I’m saying?  Like, while it’s on the ramp I think it’d be constant acceleration, cause you’re at the same angle, it’s the same like resistance, wind…

S3:  How are we starting it?  We’re starting it with our hand?

S2:  I don’t know.  Oh yeah.

S3:  So it has, it has, it has (S4:  should we start?) an increasing acceleration til we let go of it.  I mean, with a ball, like, your hand is accelerating it ‘til it leaves your hand.

S2:  You don’t, no, cause you’re gonna have it on the thing, and you just let it go and it’s gonna roll down.

S3:  Oh.

S2:  Cause these are like the friction tracks
.

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

A. The students propose a number of things that the acceleration might do: 

· increase

· be constant

· increase and then be constant

· increase and then gradually decrease

For each of these possibilities, think of what fleeting idea the students might have had to make that option momentarily tempting.  (You have to be a little creative, since the students don’t explain themselves and probably aren’t being intensely rational.)

B. At some point the TA comes over, does something with the computer, and leaves again without interacting with the students.  Suppose you were the TA, and you overheard the students’ conversation while you were setting up the program (or whatever).  Would you ask them about the above fleeting ideas?  Or would you want to just let them be fleeting, and see what the students settle on later?  Why?

C. Suppose you didn’t overhear any of this conversation, but stopped by later, after the students made (correct) predictions.  What could you ask that might get them to tell you about the discussion they had?

D. We’ve seen that a lot of students want to include the initial push in the graphs for the motion of the cart, either consciously or without realizing it.  What do you think is going on with that?  Is it an important issue or an unimportant misunderstanding of the instructions?
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