ILD 1 – Catching mistakes (x and v graphs)

Instructor’s Guide
Overview

This lesson has two purposes:

1.  Give students more practice drawing and interpreting position vs. time and velocity vs. time graphs.

2.  Introduce the idea of checking for coherence in the context of graphing.  

At Maryland, we introduce checking for coherence as a game students can play, seeing if their knowledge and answers all fit together.  Students have intellectual resources for playing this game — just listen to any teenager spotting subtle inconsistencies in her parents’ rules! – but don’t always activate those resources in physics class.

I
A.  
We have little experience doing this experiment, so it’s risky.  You might choose to have all your students do the same thing instead of splitting the room in two.  If you actually “run the experiment,” please report back on how it goes!

B.  
The idea here is that actually drawing a separate position graph makes a student more likely to catch certain mistakes in her velocity graph — specifically, the mistake of graphing position instead of velocity.

C.  
If you split the room in two, start this discussion with the people who only drew a velocity graph.  Then bring in people who also drew position and have them discuss their position vs. time graphs, too.  The hope is that you’ll get an “ah hah” moment where someone who drew a wrong velocity graph will see that he made the mistake fo drawing a position graph or a segment thereof.


During this discussion, please be non-committal about students’ answers; draw wrong and right answers with equal emphasis.


Here’s a way to do the experiment if you have a Pasco-style fan cart.  With the fan off, give the cart a light push before turning on the detector.  After a few second, stop the cart and turn on the fan.  A few moments later, release the cart from rest.

D.  
The hope here is that the students who drew both kinds of graphs did better on the v vs. t graphs, and for someone to be able to articulate why.  You can stoke the discussion with prompts such as “did anyone who drew both kinds of graphs feel that doing so helped them draw the velocity graph?  Why?”

II

Try to make time for a class discussion of part B and C; part A is nice but optional.  A nice prompt is then, “So what mistake-catching strategy arises from all this?”  Students will probably be able to articulate that the position and velocity graphs have to be consistent, and you can then introduce the idea of checking for coherence as the president-for-life of mistake-avoidance strategies that applies not just to graphs but but to every topic in the course.  A slogan is, “It’s not enough for ideas or answers to make sense; they have to make sense together.” 

