Lost in Space
The Story & Cognitive Disequilibrium
Oh, no! While working as a riveter on the International Space Station, my tether to the station was severed, and I found myself floating away into the void of space! I had let go of my rivet gun when my tether broke; all I had with me was my bag of rivets. To make matters even worse, I couldn’t even see the station—it was directly behind me as I floated away! Nevertheless, here I am to tell the tale, so obviously I was able to find a way back to safety. How? 
[Anti-hint: The Canadarm was broken when this happened!]
At this point, students are left dangling, with only their knowledge of physics to guide them. This creates cognitive disequilibrium, as there initially appears to be no way out of the problem for the astronaut. 

Guiding students to cognitive equilibrium requires the teacher to be quite active. Use of pantomime and theatrical skills is absolutely essential, for many reasons. First, it involves students visually with the predicament, as opposed to merely reading or reciting the problem. Second, as students try out answers, the active teacher can display the effect of various proposed solutions via acting, which involves students in the evidential plane of the LEP model. This element of direct feedback on proposed solutions is what makes this story so engaging. Third, the element of urgency or danger, if properly cultivated by an active teacher, creates a time pressure that contains the duration of the exercise, as opposed to letting the question linger and eventually die, and then merely providing students with the answer (Make them work for it!). Finally, use of acting provides a nice sense of closure once the solution is arrived at:
What’s that? Throw a rivet away from the station? (i.e. straight ahead of the astronaut) Well, let’s try it… [teacher pretends to throw a rivet ahead of them] Hey! I’ve slowed down a bit! What happens if I throw another one? [pretends to throw another one] Hey! I’ve stopped! Let’s try another… [throws another] Now I’m going back toward the station! Yaay!
Resolution
[Teacher concludes by mentioning Newton’s Third Law: For every action, there is an equal and opposite reaction; the rivets thrown forward exert an equal force backward, which produces a tiny backward acceleration on the more massive person]
The logical plane of the LEP model is introduced alongside this acting. Upon the first response suggesting that a rivet be thrown ahead of the astronaut, the teacher can ask the student who suggested it to explain why they suggested that action. If the student knows and states Newton’s Third Law, then the resolution can be wrapped up quickly. If not, then the teacher can analyze the throwing motion in “slow motion” as they pretend to throw the rivet, and ask leading questions about the rivet’s behavior on his or her hand. This provides a nice back-and-forth interaction between the evidential plane (the teacher’s acting and feedback on actions suggested by the class) and the logical plane (getting students to talk about the effects as they happen), which typifies the LEP model. 

Applicability of Narrative in the Manitoba Senior 2 Curriculum

This story is intended for use in the In Motion unit of S2 Science. It directly addresses SLO 

S2-3-07:

Students will… Investigate and describe qualitatively Newton’s Third Law.
Further, if additional elaboration of the story is provided, SLO S2-3-04 can be addressed (Specifically dealing with Newton’s First Law):

Students will… Outline the historical development of the concepts of force and “natural” motion. Include: Aristotle, Galileo, Newton’s First Law
Questions
1. Suppose that I had held on to my rivet gun, and had thrown it ahead of me instead of the first rivet. What effect would it have had, as opposed to a rivet, on my motion? [Application]
2. Newton said that objects can always be looked upon as points in physics. If the object is a human being, where on/in their body would that point be located? How might knowing this location effect how one throws their rivets in this story? [Analysis/Synthesis]
3. Consider how each rivet was thrown. Would winding your arm up in a large circular arc before throwing the rivet have any other effect on a person in space? [Evaluation]
4. If I hadn’t had any rivets, I would have continued to travel into space at a constant velocity. Which one of Newton’s Laws does this demonstrate? [Application]
5. State Newton’s Third Law in your own words. [Comprehension]

6. Suppose two astronauts are floating in space, and passing a football around (Ignore the fact that they would be in grave danger). Describe in terms of Newton’s Third Law the effect on each astronaut and the football as each pass is made and intercepted. [Evaluation]

7. In a head-on collision between a truck and a compact car, which of the two vehicles, if any, will receive the greater force? Which of the two vehicles, if any, will experience the greater change in acceleration? Why? [Analysis/Analysis/Application]
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