Modeling experiment 
directions as the introduction to unit
The motion of a Ferris wheel.

The task: to describe the motion of a specific car on a Ferris wheel.

Mathematical Objectives:

· Construct a model of the scenario 

· Investigate angles that are greater than 90 degrees

· Construct graphs that deal with the horizontal and vertical components of the position of the car.

· Connect tables to graphs and finally to equations (sine and cosine).

· Arc length , angle measure, and radius

· Understand the periodic nature of the sine curve/cosine curve
Lesson plan:

Students will randomly be assigned to groups. The groups will be shown the animation of the Ferris wheel.  Their task will be to describe the motion of a person riding in a Ferris wheel as time passes [the plain animation is found on page 1]. The purpose of this is to explore and create a model based upon what they see.  Material will be provided for them to construct a physical representation of the model.  Cardboard, scissors, plastic lids, and measuring tapes will be used by the students to simulate the motion they see. An additional option is to investigate directly in sketchpad.
After the groups have determined the quantities that they are most interested in measuring (i.e. arc length and distance from the ground) The associated arc and perpendicular segment should then be created.  After they are measured, a table should be generated that will show these values changing as the animation begins.  Following this the students should be encouraged to plot the points in the table to begin to see a graph of the scenario that they have devised.  Alternatively, click both of the coordinates and select plot from the graph menu.  Next, right click the point that is created and select trace point.  A possible student version is seen on page two of the file.  This shows distance from ground.  
Directions for the groups:  

Based upon the motion of the cart on the Ferris wheel, create a physical model of the scenario that will be useful to explore the path of the person.

Brainstorm with your group about the components of your model that are important in attempting to describe the motion of the Ferris wheel.

	· Arc length of the point


· _______________________

· _______________________

· _______________________


· _______________________


· _______________________


	· _______________________

· _______________________

· _______________________


· _______________________


· _______________________


· _______________________




Begin to sift through your ideas.  You are encouraged to construct tables, graphs, verbal descriptions, and formulas relating the values of what you find.

Using the abilities built into sketchpad begin to measure and plot various quantities against each other.  For example, if I was interested in the arc length of the point I would need to construct the desired arc on the circle and measure it.  I would have to decide where to draw the arc as well as what other quantity I will compare this to.  Next, by selecting the measure of the two quantities, these quantities can be plotted by selecting the option “Plot as (x,y)” under the graph menu.  Once the point is plotted, right clicking the point and selecting to trace the point will allow for the changes in your quantities to better be visible.


Analyze
After the groups have worked for 30 minutes, the groups will be asked to write a reflection.  10 minutes of class will be given to writing a reflection concerning what they are doing and what they are considering concerning the lesson.  Next we will meet back together as a class.  The purpose of this is for the groups to share their ideas with each other. 
Possible questions for the teacher to ask:

1. What components do you think are critical in describing the motion of the car?

2. Why did you choose that aspect?

3. What is your future direction in working with that aspect?

4. Can horizontal and vertical distances be incorporated in some fashion?

5. Can length of the arc be used somehow?

6. How does angles relate?
The following day will begin with the groups working attempting to model the path of the Ferris wheel car.  Again after 30 minutes a written reflection followed by class discussions.

Possible questions for the teacher to ask:

1. What components do you think are critical in describing the motion of the car?

2. What progress have you made?

3. What patterns are emerging?

4. What do you know must be true about a table or graph concerning the scenario?

5. Is there a connection to right triangles?  If so, how could this be used?


The following day will allow for student work and creation of a final presentation for the class.  (6 minutes) describing what they have found.  

Evaluation of the presentations—Written paper for each person in the class concerning a reflections on what they did and what others accomplished. Due the following day.

Prompt:  
· Reflecting upon the experiences from the class and the presentations  of what other groups have done, what are the mathematical ideas that are related to the circular motion of a Ferris wheel?  
· In what way has this project helped or hindered in exposing these mathematical ideas?
· What did you learn about trigonometry? 

Summation: 
With the guidance of the teacher it is likely that someone in each class will produce an outcome relating their final solution to sine and cosine functions.  Thus there will be a connection to the concept that sine represents vertical distance while cosine represents horizontal distance.  This can be summed up by showing the students page 3 of the GSP file. By selecting to show the vertical, the vertical distance is transferred to a point moving along the axis at the same rate as the point moving around the circle.  This allows for the repetition to be seen, something that would not be possible in the original sketch generated by the students.  The same can occur with the depiction showing the horizontal distances as well.  Great depth is not necessary regarding the sketch at this point.  This final demonstration seeks to solidify the thoughts of the students over the previous days as well as serve as an introduction to the entire unit.

An additional discussion could be engaged in that is built upon what the students themselves create (if they are given this opportunity by the instructor).  An additional possibility is to explore the distance from ground option built into this on page 2 or the notion of a double Ferris wheel on page 4. 

