Unit 4: Newton’s first law: its meaning

COMPILATION.  Unit 4: Newton’s first law: its meaning
Date:    Tue, 1 Apr 2008 
From:    Don Yost [a Modeling Workshop leader near Sacramento; has modeled since 1991]
Subject: Newton's first law
     Obviously, I don't have enough to do in retirement. I was reading a NASA poster today and suddenly I had an epiphany. In presenting the first law, we frequently ask, "why does the object keep moving?" This suggests to the student that we are looking for a reason and off they go into the world of Wiley Coyote physics tying to guess the "cause" when there isn't one. Might I make a modest suggestion: we NEVER ask why the object keeps going, but rather ask "why doesn't the object stop?" This may seem like a small thing, but I think it's a critical thing for a new learner. It helps them see that the important part of the first law is "why doesn't it stop?" not "what
keeps it going?" since there is nothing that keeps it going. Comments????
******************************************************************************

Date:    Tue, 1 Apr 2008 
From:    Vanderway, Joseph 
     Why not ask "What causes the object to stop?"
******************************************************************************Date:    Tue, 1 Apr 2008 
From:    Oostens, Jean
     I have wondered for a long time why there was a first law in the first place, as its statement might be seen as just a special case of the second law.
     But if you look at the idea current since Aristotle, "things have a natural tendency to reach their Natural Place (i.e. standing still in this case), the first thing Newton needed to assert was the fallacy of that philosophy:  When nothing acts on an object, it will continue at the same speed.               

     The second law introduces two new quantities in one equation, Force and Mass.  This requires one of the two to be defined by a standard.  Historically, Mass is the one that was chosen, with the equation defining the Force.
     The reverse choice is used by Priscilla Laws, who uses a standard rubber band stretched to twice its length to be the standard of Force (the Priscilla).  Masses are then measured by accelerating the unknown mass by the rubber band stretched at twice its length.
******************************************************************************

Date:    Wed, 2 Apr 2008 
From:    Paul Lulai 
     The “why don't you stop?” question can also be rephrased for rotational motion.  When on a merry-go-round (the type that used to be in a playground...people-powered), why don't you fly off?  Works well.  Mr. Wayne Mullins uses this with washing machines.  Why don't the pants in
the washing machine fly off with the water?  Of course, we hope kids know what a washing machine does in the spin cycle.
******************************************************************************

Date:    Wed, 2 Apr 2008 
From:    Art Woodruff 
     I don't allow the question "Why does the object keep moving?" I teach my students that "why is it moving" is the wrong question. The question they need to ask is "Why is the object changing its motion?" An object doesn't need a reason to keep doing what its doing.
******************************************************************************

Date:    Wed, 2 Apr 2008 
From:    Peter Sullivan 
     Actually, I think the question "why does the object keep moving" is a reasonable question.  The answer lies in the need to reconceptualize a property of matter.  Most students come into physics with the concept that matter has the property of being at rest unless being forced to do other wise. Of course we try to help them reconceptualize matter such that they see matter having the property to keep doing do what it is doing unless it is forced to do otherwise.
     If you show by experiment that an object will keep doing what it is doing, then they (the students) are forced (hopefully) to reconceptualize - or build a new model of matter to accommodate this new fact.
     This is similar to how we ask students to reconceptualize the nature of force. If you show them a few cases where their model/idea of force (active mover exerts more force, etc) doesn't work they will want to know why - and the answer is in the need to reconceptualize force - what they come in to class thinking about force must not be right because it doesn't work.
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    Don Yost 
    Actually, I think the question "why does the object keep moving" is a reasonable question. The answer lies in the need to reconceptualize a property of matter. Most students come into physics with the concept that matter has the property of being at rest unless being forced to do otherwise. Of course we try to help them reconceptualize matter such that they see matter having the property to keep doing what it is doing unless it is forced to do otherwise.

     Thanks for comments. My point was: if you ask them for an active mechanism, i.e. the property to keep doing what it is doing, you are suggesting a cause of some sort. Since motion is relative, "at rest" and "moving at constant speed" are identical. Since students do understand that being at rest is "natural", I would think we should expand that to show that constant motion is identical to "at rest".
     When we ask a beginning learner "Why", they will look for a cause. Since remaining in motion needs no cause, I suggested we phrase our question to reflect that. I think to assign a "property" invites basic misunderstanding.
     This is a subtle distinction and can sometimes be quite contentious. I have broken up a long time friendship with a physics colleague when I suggested that inertia does not keep things going once they started. His reaction, rather than spark dialogue, suggested I reexamine my family tree. Perhaps I should.
******************************************************************************

Date:    Thu, 3 Apr 2008 

From:    Joe Conner 
Subject: Re: Newton's first law
     I agree with Don in that we should never imply that something is keeping an object moving.  When students ask me what keeps an object moving I ask, what is there stopping it from moving?  This is the same thing, right?  I would think that those who hold firmly to impetus would expect it to stop just because nothing is pushing on it. I like the idea of prompting them with the question, “why doesn't it stop moving?” Especially when working with "frictionless" systems.  Then one could push a block of wood or something across the table and ask, why did it stop moving now?  There the only answer would have to be friction, the unbalanced force.
******************************************************************************

Date:    Thu, 3 Apr 2008 
From:    John Clement 
     This is probably for historical reasons.  There was an article as I remember in The Physics Teacher which addresses this.  It was put in to emphasize that the current idea that you need force to keep things going was wrong.  But we can not blame Aristotle there.  Apparently Aristotle wrote that if you didn't have anything to stop them (friction), objects would keep on
going.
     A modern reinterpretation is that it defines an inertial frame.  But that was apparently not what Newton was saying.
******************************************************************************

Date:    Fri, 4 Apr 2008 
From:    Dr. Robert MacDuff
     Now it seems to me that the question: "Why does the object keep moving?" is a question caused by lack of separation of the concept of motion and object.  In other words the motion of the object is seen as a property of the object.  The motion of the object is in actual fact the relationship that the object has to the reference frames of time and space.  The other concept that will complete the separation is force.
      So the answer to the real question is that the student has not separated the motion of the object from the object itself.
******************************************************************************
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