Teacher Notes

Day 1
Students are instructed to write down on a sheet of paper their prior knowledge of roller coasters and physics to share with their group later in the lesson.  This is to access students’ learning so that you will know how to direct the lessons.

Have students to break up into groups of two.  This is not the groups for their project.  Students can choose who they want to group together.  Examples of concept maps or graphic organizers can be found on the internet.  Students should be allowed 20 minutes to complete the concept maps. As students work, walk around and monitor what students are doing.  Ask questions to further assess student understanding.  For example:  How is gravity connected to this?  Or how are these two concepts connected.  Allow students time to present their concept maps to the class.
Day 2 

Assign students to groups of three by having students count off 1-3.  All the 1’s will be grouped together, etc.  The virtual aspect of this lesson may be approached in several ways.  One option I suggest is to have the teachers from different schools work together to pair students between their classes.  Whatever the situation, the teams will use the internet to communicate, share ideas, make decisions, and develop design solutions using various techniques, such as blogs, email, file transfer protocol (FTP)site.
Introduce students to the basics of team development by showing a power point on team work.  This power point can be made up by you or search the web for any that you deem is necessary.  Make sure you are covering the concepts of identifying the team’s mission, establishing group norms, identifying each team member’s strengths and weaknesses, anticipating personal differences and problems.

Day 3 -4
In order for students to learn about physics concepts, allow students time to communicate with the physics students to learn about energy conservation and other physics concepts dealing with roller coasters.   Students will also search the web for information about physics terms connected to roller coasters.  Students should write down these terms and definitions.  Have students divide into their assigned groups compare the list prepared from their session with the physics students and their research with their list from Day 1.  Students should compare list and compose a complete list of physics terms and definitions used in the design or roller coasters.  Make sure their list includes the terms that you want them to know.  Such as:  gravity, kinetic and potential energy, acceleration and etc.  
Plan with the physics teacher on how students can review equations and calculations for velocity, kinetic and potential energy.  Make sure that students understand the concepts from the physics students.

Have students to return back to their seats and give them an activity that will enable them to search the web to find out about the history of roller coasters, the components of roller coasters and how physics is connected and used to design roller coasters.  Have students to write a five page report and include the information that they learned from the physics students and the information that they researched.
Day 5

After students have written their reports, have a whole class discussion about the physics terms that they included in their report. Give students an open notes physics quiz using their notes from the sessions with their team members.  This will enable you to make sure that the physic terms and concepts that you want to use has been covered in class.  Answers to the quiz will provide some evidence of whether you should revisit any concepts or move on with the lesson. 
Day 6 -7
Have students to get into their assigned groups and brainstorm ideas about how they are going to make the height and slope of their hills and the shape and size of their loops.  Make sure students understand that they will be required to have at least two different size hills and at least three different size loops.  Prepare for students to communicating with teammates from other schools for the next day.  This may require planning ahead and collaborating with the Information Technology (IT) department to assign administrative privileges that may not be available to all students.  Check for student understanding by asking questions such as:  How will the velocity and acceleration be effected if cars of different masses travels down a decline?  Why is it important for all the loops to be lower than the starting point?  Why is it important for roller coasters to have an incline right after a decline?
Day 8 

Students should be given the opportunity to communicate through email and blogging with their teammates.  This will also be a good time for teachers to take the role of communications coordinator to trouble-shoot, counsel and assess what each group and group member is doing.  Constant communication with the physics teacher will need to be maintained.  The number of evaluations and grades associated with this project can be overwhelming.  It is important that the teacher stay on top of whatever assessment methods you choose to adopt.
Day 9 – 10

Have students get into their assigned groups.  In their groups students should come up with two different sketches of their roller coaster design.  There should be two different perspectives of what they are going to model in the computer aided design program.  Make sure students understand that they need to label the physics concepts used in their designs. Allow time for students to blog with their virtual team members.  The engineering students are the expert here.  They should be able to teach the physics students concepts about the design process, sketching and computer aided design.  Students will probably need 2 days to research and sketch out their designs.  Give students the sketch rubric so that they will know how they will be graded.

Day 11-13
Note:  You will give an introduction to the three-dimensional (3D) Modeling software.  If you need help with this there are several tutorials on the internet that you might be able to use.  It is recommended that when demonstrating the 3D modeling software that you use one common part that all students can use in their roller coaster such as how to make the loop.  The software that was used in this lesson was Autodesk Inventor 2009 but any three D software will work.
Give students rubric for final roller coaster project so students understand what they will be doing and how the finished project will be graded.

Have students start working on their roller coaster designs my making parts using one of the computer aided design software programs.  I used Autodesk Inventor2009 software but any other software can be used.
Day 14

Allow students time to communicate with their other team members showing the work that has been completed.  This again can be by way of email or blogging.  Students will continue to work on their project.

Day 15 – Conclude the lesson by having each group present their finished project to the class and email rendered views of their project to their other team members.

