Lesson Plan for Moving Man and Data Recognition

Approximately 75 min


Learning goals: Students will be able to identify the following types of motion -- constant nonzero velocity, constant acceleration, no motion -- from graphs that are not smooth.

Background: This lesson is meant to follow the kinematics unit. Students should already have an understanding of how to interpret motion graphs of simple, clear motion with minimal error or variation. They will have already used the Moving Man simulation to explore position, velocity, and acceleration graphs. Furthermore, they will have spent at least one class period collecting real motion data, and the difficulties associated with its analysis. The day after completing this activity, we will investigate how to minimize error when using the motion detector. 
Moving Man Introduction:  

Go to the PhET site, http://www.colorado.edu/physics/phet launch Moving Man from the Simulations front page. Remind students to use sliders for smooth motion, and drag the man for more “life-like” motion.
Notes:  For the problem that reads “Talk to your neighbors and compare thoughts” – model this if we haven’t done it before.

Lesson: 
1. (10 min) Warm-up questions. See document “Warm-up”. 
2. (5 min) Check warm-up questions 
3. (10 min) Class discussion on difficulties with interpreting graphs from motion detectors. 
a. Remind students: “Last week you used motion detectors in class to track your motion. You were able to see what the position and velocity graphs look like when you stand still, walk, run, and speed up.” 
b. Using sliders, show an “ideal” motion graph, and then one that shows more “real” looking data. Ask them what is different, and look for responses like:

i. Wiggly lines (variation)

ii. Sudden jumps (spikes)

iii. Lines not straight
c. Add a second column to list above, and have students suggest what might cause these unusual behavior in the lines

d. Ask if they think the person’s motion was basically still the same.

e. Have students suggest when you can “ignore” the wiggles or spikes, and when they are important. List their suggestions, and tell them we’ll come back to this at the end of class, and again tomorrow.
4. (5 min) Reminders on Moving Man -- how to use sliders or drag the man. Point out that in question #3, they will do the same motion twice – first with sliders, and then by dragging. They should sketch all three plots each time. Model how to do this.

5. (40 min) Complete lab sheet “StudentDirectionsMovingManDataRecognition”
6. (5 min) Exit Slip – use slide 3 of the PowerPoint
First question for next lab:

Suppose when you do your next lab with a motion detector, your lab partner is having a hard time understanding the graphs because of all the “wiggles” and “spikes”. What tips would you give him to help him understand the graphs?
I’m expecting the full lesson to take about 75 minutes for my 9th grade physics students.
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