

Teaching Notes: The Transformational Puppet

This activity should be done in pairs.  Each student will create their own puppet, but it is important for students to be able to discuss their findings with a partner in order to anchor their understanding of the concepts.

1.  Have the students log into Navigator before beginning the activity.  This is important so you do not interrupt the flow of the activity when you need to get screen shots.
2.  I would suggest going through the development of the puppet with the students.  Show your calculator on the screen using an Overhead calculator unit, document camera, TI-Presenter or TI-Smartview.  An overhead calculator unit or Presenter is nice if you have TI-84s and an adapter that allows any calculator to be plugged into the unit.  Using this technique or a document camera, you can have students take turns coming to the front to demonstrate the steps as the other students follow along on their own calculators.  If all students are comfortable with Cabri Jr., they could be given the handout and allowed to work on it with their partner.  They would just need to pause when they come to the steps that require the teacher to capture their screen images.

3.  Before beginning the activity explain to the students that the objective of this activity is to explore translations and reflections through the construction of a puppet that they will be able to manipulate on the screen of their calculator.  

4. In step 5 it is extremely important to emphasize to the students the order in which to create the segment.  The order of creation dictates the direction of the translation.  The Voyage 200, if available, would eliminate this confusion since it uses Cabri rather than Cabri Jr. and, therefore, uses actual vectors rather than segments.

5.  At step 6, use Navigator to collect screen images of the student predictions for the location of the left hand. (Figure 19) Be sure to not display student names.  Have the students critique the predictions and be sure to discuss the findings.  Ask students how they came up with their predictions?  Be sure the idea of direction and distance come out so students grasp the concept of a translation.
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6.  At step 9, use Navigator to collect screen images of the student predictions for the location of the right hand. (Figure 20) Be sure to not display student names.  Have the students critique the predictions and be sure to discuss the findings.  Ask students how they came up with their predictions?  Be sure the idea of direction (perpendicular to the line of reflection) and distance come out so students grasp the concept of a reflection.


7.  At step 12, have the class share their findings.  Be sure to answer the following questions.  Why do the arms move when you are not dragging them?  Why does the left hand move?  What is controlling how the left hand moves?  What is the pre-image of the left hand?  What is the pre-image of the right hand?  Why does the right hand move?  How does an imaginary segment connecting the right and left hands relate to the line of reflection?  (Note:  you could have them draw in the line and measure the angle made with the line of reflection (the body) to help students understand this concept if they have difficulty)

8.  At steps 14 and 17, once again get screen shots of the calculators through Navigator and discuss the student predictions.

9.  At step 21, lead a class discussion of the student findings.  Be sure the concept of preserving distance comes up with both the translations and the reflections.  Also, be certain that students discuss how to determine in what direction a translation moves the point and in what direction a reflection moves the point.
10.  In step 22, lead a class discussion about the slopes.  Hopefully students will predict the slopes are opposite signs.  They may even predict their absolute values will be the same since they appear to have the same steepness.

11.  In step 24, discuss the findings from the test and confirm or debunk the predictions.  Be sure they understand that the slopes are just opposite signs of each other.

12.  Lead a discussion of the coordinates after the students discuss with their partner in step 25.  Be sure to discuss what happens if you move the point up and down, what happens if you move the point left and right and why the changing points do not result in the arms ever having different slopes.

Ideas to extend this activity:

1.  Have students use Cabri Jr. to determine the equations of the arms and/or legs.  Have them move the arms or legs and discuss what happens to the equations.  You could also have them find the equation of the translation segment.  Then you could ask if it would be possible to move the translation segment somewhere on the screen so that it would match the equation of one of the arm and/or legs.

2.  You could have them construct the puppet so that the body is on the y-axis.  Students could then be asked to generalize what would happen to the coordinate (x,y) as it is reflected across the y-axis.  They could also generalize the impact of the reflection on the equation of the arms and legs.

























































Figure 20





Figure 19








