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COMPILATION. Sequence and activities for vectors and kinematics 

Date:    Sat, 12 Jan 2008 
From:    Jeff Ciaccio 
Subject: Sequence and activities for vectors and kinematics
     I was just wondering how most cover 1 - D and 2 - D kinematics and vectors.  Do you start with a trig review and vectors, or do you jump into 1D Kinematics?  How do you start 2D?  What activities do you do?  Any simulations?
****************************************************************************

Date:    Sat, 12 Jan 2008 
From:    Richard J McNamara 
     Most modelers will follow the sequence laid out in Units 2 and 3 of the modeling materials. Although MOTION MAPs will be introduced about midway through Unit 2 and we might want to call the arrows that are being used to represent the velocity of the object VECTORs, we don't share that with the kids. Remember what Arons says about jargon: Concept first, label later. Let the kids get used to using these arrows to represent real physical quantities for a while and then they understand their meaning rather than just memorizing that a vector is a quantity that has magnitude and directions.
     In Unit 3, the teacher notes include a discussion to develop arrows to represent an object's change in velocity/acceleration on a motion map. Once again, we would call the process used graphical vector addition, but we don't share that with the kids. We just show the logic of proceeding that way and let them get used to using the tool before we label it. In Unit IV on Inertia and Interaction, the details of graphical vector addition and the use of trigonometry are developed.
     My personal opinion is DON'T do a trig review. (Rich gets up on his soapbox now) Students have become accustomed to being re-taught anything they might have learned before and will now be called on to use again. What message does this send to the student? You don't have to be accountable for what you learned in Algebra I, Geometry, Algebra II or Trig because we'll re-teach you anything you're going to need in this class. No wonder kids think it's OK to memorize regurgitate and forget everything we teach them. (Rich steps down off of his soapbox)
     At this point most modelers will hold off on doing 2-D motion. In fact in my Honors class, we do it only as a side note following the last unit we complete before Winter Break so I can do the 'Bull's Eye' practicum as a holiday treat. Most modelers will begin by doing a video analysis of a projectile in flight in Logger Pro or some other application like VideoPoint, etc. In the resulting analysis (using the skill that were developed back in Unit 1 for interpreting graphs), kids observe that the horizontal motion is constant velocity and vertical motion is constant acceleration.
     The reason for the delay is to treat projectile motion as a 'superposition' of two existing descriptive models based on a third causal model. If we examine what Newton's 2nd law says about a projectile, it only makes sense that there will be vertical acceleration, but no horizontal change in velocity. Then solving projectile motion problems is simply a question of using all of the tools that were developed in Units 2, 3, 4 and 5.  (Rich steps back up on his soapbox) And we send the message very clearly that you need to remember and be able to use everything you've learned since the beginning of the year in this class)
****************************************************************************


Date:    Sun, 13 Jan 2008 
From:    Bob Baker 
     I also do what Richard McNamara does with vectors by embedding vector instruction into the development of motion maps and force diagrams.  My development of vectors is accomplished by using the word "vector" to describe velocity and acceleration arrows soon after motion maps are introduced.  As the students become more knowledgeable of the meaning of the arrows on motion maps, the magnitude and direction aspect of vectors are defined more formally.
     If anyone is interested, I am happy to forward a stand-alone unit on vectors I typically use in Unit 4.  The handout develops vectors from a graphical and mathematical point of view and includes vector components, resultant vectors, and graphical and mathematical vector addition.  Special graph paper is included in the packet with dashed lines at 30, 45, and 60 degrees. The packet is great as a supplementary vector lesson for substitute teacher anytime during Unit 4, 5, or 6.
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