Activity Outline
Teacher Name ______Chrissy Lockard______ School ____Pittsburgh Public (?)_______
Course Title __Middle school math and science / Environmental Science        ______    _ Topic/Unit ________ Simple Machines and Work_______________

       __
Model Topic _____Ramps___________________  Modeling Tool ____Excelet____ ___
1. List the main ideas inherent to this topic and describe how the computer model will help the students understand these ideas.

The main idea to get across here is that by using ramp, you are gaining a mechanical advantage based on how you design the ramp.  Using the graph and sliders, the student can manipulate the heights and length of the ramp to see which design has the greatest mechanical advantage.  Since the math is calculated for them, they get to focus on why and how it works.  By the end, they should also see that even though the same amount of work is being done, they would expel less energy.  This should illustrate the conservation of energy because as the graph will show the inverse relationship between their force and the ramp length.  
2. Computer models are useful tools for hypothesis-testing. Describe some sample hypotheses that your students could test with this model.

Some possible hypotheses:  
1. If you increase a ramp’s length, then it will be easier to move and object.
2. Too steep of a ramp will make it harder to lift an object.
3. The steeper the ramp, the more work you will have to do.
3. Describe the preparation you will do with the students prior to using the model.
Students will already have done several labs on simple machines including experiments with lever systems and a block and tackle system.  Using what they already know about mechanical advantages and input and output forces should help them to predict what will happen in this simulation.  
4. Describe how you will assess whether the students have gained the understanding you expected from the model. Include one or two sample questions, and explain how these questions will help you uncover student understanding.
I included several questions in the activity that ask to explain what happens when they change one variable and explain why.  For example, I ask what design will give them the best mechanical advantage and if they state the steepest, I know they did not get it!  In the end, I also ask the student to describe how the change in the input force compares to the change in the ramp.  The goal is for them to see an relationship between these two and if the understanding is there, they should be able to connect this to what they already about the Laws of Conservation of Energy.
5. Explain why you selected this particular topic.

With the 8th grade curriculum, by the time they get to the simple machines, they have used the same ramps and cars for the whole previous unit on motion.  I thought this would be a nice way to give them some change.  Otherwise, they seem to zone out because they are bored of the equipment.  Using the older spring scales we had, it was also hard for students to get accurate readings for this lab.  This takes out the human error of reading and calibrating the scales so that everyone has the same results and can hopefully allow them to see the bigger picture.    
