Lesson Plan Forces and Motion Activity #1 How does an external force affect speed and direction?

 2 50 minute periods including prelesson, lesson, and post-lesson with clicker questions and demos

(http://phet.colorado.edu)  


Learning Goals: Students will be able to 

· Predict, qualitatively, how an external force will affect the speed and direction of an object's motion 

· Explain the effects with the help of a free body diagram
· Explain the difference between static friction, kinetic friction and friction force. This goal is not addressed in the student directions, but is part of the post-lesson.
Background: 

We will have studied one-dimensional motion and projectile motion only in terms of observable measurements, graphical representations, and the kinematics’ equations. I plan to use 2 class periods to complete the entire lesson. 

Forces and Motion Introduction:  

Show the students: 

1. The little guy is just an agent of change; he’s supposed to help the students’ see that an applied force comes from some action like a person pushing. He is not a clickable object.
2. There are three ways to apply a force: the slider on the left, click & drag the object, or use the free body diagram box. It doesn’t work very well to push on the object because when you let go, the force disappears. This makes analysis difficult.

3. Playback is useful like in Moving Man for closer analysis. 

4. Having the velocity graph on may be helpful.

Lesson: 

1. They will do the Check Your Understanding page before the simulation activity. I will not have a class discussion about their thinking, but we will discuss that they will be checking to see if there present knowledge will be confirmed or needs to be confronted.
2. Hand out the Student directions and have the students read the learning goals and have a class discussion about what “qualitatively” means. 

3. Have them get out a different colored pen or pencil to make corrections while doing the activity.

4. Then, the students will use the lab sheet to complete the activity. I had to remind the students that I am expecting data tables that demonstrate serious experimentation for 4 & 6.  After the first day, I looked at some of the students’ papers and saw that they were not thoroughly exploring and that their record keeping was not sufficient. I decided that they needed more guidance, so we had a class discussion about experimental design and recording and I put these table headings on the board. I will still use the same directions and strategy next year. The opportunity to discuss and support their design and reporting was very valuable. 
	What is the cabinet doing?

Is it:

not moving

moving right

moving left


	Which direction is it being pushed? 

Relatively, by how much?


	Draw the Free Body Diagram


	What happens to the speed?


	What direction does it go?

At first and after a while




Post-lesson:

1. I’ll use the clicker questions. 

2. There is also a handout for Objective Test Taking Practice that I will give as homework.
3. Using the textbook as support, we will discuss the first law and I’ll do a few demonstrations. I will have the simulation open and we will have a discussion to address the final learning goal: Explain the difference between static friction, kinetic friction and friction force. 
4. In out text, there is an introduction to free body diagrams and a fun activity using a cart running into a book (represents a wall). The students roll the cart and make observations, and then they have to try to explain what forces are acting using diagrams. There’s another where you put a ball on the cart.
5. Then they will do the practice problems in our text 
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