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Tasks to identify the initial levels of covariational reasoning.
	Task A

Solve each of the following points without looking for information, only using your current knowledge.

1. What is a quantity, a variable, and a function?
1. Imagine you are watching a Ferris wheel spin for 10 minutes. Then, mention all the quantities, variables, and functions that you consider are present in what you imagined.
1. Draw the graph of each of the functions you mentioned in point 2.

To share your answers from the previous points with the other course participants, create a presentation as detailed as possible.

Task B
Solve each of the following points without looking for information and without using digital or physical tools.

1. What is the approximate value of the following expressions? 
• Sin (35°) = / • Sin (50°) = / • Sin (-35°) = / • Sin (-50°) =
1. Draw a graph with the sine values you found in the previous point.
1. What is the approximate value of the following expressions?
• Cos (25°) =  / • Cos (50°) =  / • Cos (-25°) = / • Cos (-50°) =
1. Draw a graph with the cosine values you found in the previous point.

To share your answers from the previous points with the other course participants, create a presentation as detailed as possible.



Appendix B
Tasks of the hypothetical learning trajectory.
	Task 1

The Applet 1 (https://www.geogebra.org/m/spkdgrma) is a GeoGebra applet that simulates the rotation of a Ferris wheel, which takes 60 seconds to complete a full turn. In the applet, the following are represented: (1) The Ferris wheel, (2) A red passenger P and (3) The ground level with an orange horizontal line / A building on the left side of the Ferris wheel with a vertical purple line.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel.

Based on the above information and your interaction with the applet: (1) Identify and mention all the quantities present, (2) Identify and mention all the variables present, (3) Identify and mention all the functions present, (4) Make the most detailed possible graphs of the functions from point 3. To share your answers with other course participants, prepare a presentation as detailed as possible.


	Task 2

The Applet 2 (https://www.geogebra.org/m/vm5pqc9b) is a GeoGebra applet that simulates the rotation of a Ferris wheel, which takes 60 seconds to complete a full turn. In the applet, the same elements as in the Task 1 applet are represented, and additionally: (1) The one-meter measurement unit represented by a black segment on the left side of the Ferris wheel, (2) a stopwatch in seconds represented by a slider at the bottom of the Ferris wheel, (3) an input box to enter time values, between 0 and 60 seconds, at the bottom of the Ferris wheel, and (4) a protractor in degrees and radians fixed at the center of the Ferris wheel.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel.

Based on the above information and your interaction with the applet: (1) Identify and mention all the quantities present, (2) Identify and mention all the variables present, (3) Identify and mention all the functions present, (4) Make the most detailed possible graphs of the functions from point 3. To share your answers with other course participants, prepare a presentation as detailed as possible.

	Task 3

The Applet 3 (https://www.geogebra.org/m/vfdgptvq) is a GeoGebra applet that simulates the rotation of a Ferris wheel with a radius of 1. Except for the time, Applet 3 includes the same elements as Applets 1 and 2, and additionally: (1) Arc, represented by a curved line in purple and (2) Angle, represented by green semi-rays.

Consider the following variables: (1) α: the angle, in degrees, of passenger P's rotation from the moment the Ferris wheel starts turning, and (2) l: the arc length, in radians, traveled by passenger P from the moment the Ferris wheel starts turning.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel.

Based on the above information and your interaction with the applet: (1) Construct a table of values in degrees and radians, (2) What is the relationship between degrees and radians, (3) What are you measuring with radians? To share your answers with other course participants, prepare a presentation as detailed as possible.

	Task 4

The Applet 4 (https://www.geogebra.org/m/xdeqh3tk) is a GeoGebra applet that simulates the rotation of a Ferris wheel. Except for time and angle, the applet features the same elements as applets 1, 2, and 3, and additionally: (1) the height of the passenger with a blue horizontal line, and (2) the distance of the passenger from the building with a green vertical line.

Consider the following variables: (1) l: arc length, in radians, traveled by the passenger P, from the moment the Ferris wheel starts to rotate, (2) h: height, in meters, at which passenger P is from the ground level, and (3) d: distance, in meters, at which passenger P is from the building.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel.

Based on the previous information and your interaction with the Applet, construct the graphs of the following functions: (1) h as a function of l and (2) d as a function of l. To share your answers with other course participants, create a presentation as detailed as possible."

	Task 5

The Applet 5 (https://www.geogebra.org/m/sjp8sqfw) is a GeoGebra applet that simulates the rotation of a Ferris wheel with a radius of 1. Except for the time, the angle, the height of the passenger, and the distance of the passenger, the applet features the same elements as applets 1, 2, 3, and 4, additionally: (1) the x-axis, which passes through the center of the Ferris wheel, (2) the y-axis, which also passes through the center of the Ferris wheel, and (3) the x and y coordinates of point P.

Consider the following variables: (1) l: arc length, in radians, traveled by point P from the coordinate (1, 0) until it returns to (1, 0) where it started its journey, (2) x: x-coordinate of point P, and (3) y: y-coordinate of point P.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel.

Based on the previous information and your interaction with the applet: (1) Construct the graphs of the following functions: (a) y as a function of l and (b) x as a function of l; (2) describe in as much detail as possible the information provided by each graph, and (2) based on the descriptions made in the previous point, write a general definition for each graph. To share your answers with other course participants, create a presentation as detailed as possible.

	Task 6

The Applet 6 (https://www.geogebra.org/m/zqrgsgtm) is a GeoGebra applet that simulates the circular motion of a point P on a unit circle. Except for time, angle, height of the passenger, and distance of the passenger, the applet contains the same elements as in Applets 1, 2, 3, 4, and 5, in addition to: (1) a green-colored point S and (2) a blue-colored point C.

Click on the full-screen button ([image: ] ) located at the bottom right of the applet and then on the play button ([image: ] ) at the bottom left to start the movement of the Ferris wheel. Watch the animation of point P while observing how the sketch of the sine function graph is created with the trace of point   and the cosine function graph with the trace of point .

Consider the following functions: (1) y as a function of l = sine function and (2) x as a function of l = cosine function. In functional notation, we write: (1) sine function:  and (2) cosine function: .

Based on the previous information and your interaction with Applet 6, write a general definition for the sine function and one for the cosine function. To share your answers with other course participants, create a presentation as detailed as possible.
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