A Robot’s Work is Never Done “A” Activity
The teacher assigns groups of students to perform the following tasks for one minute: 

1) Slowly walking around the room

2) Pushing as hard as possible against a solid surface (such as a concrete block wall—not a modern sheetrock wall since they break!)

3) Holding their body in a raised push up position (off of the floor)

4) Holding a weight (such as a partially filled plastic gallon container) at arm’s length

5) Holding a weight as their arms hang at their sides

6) Holding a weight (perhaps their backpacks) above their heads

7) Copying some notes onto paper while sitting at their desks.  

After the minute is up, students are to arrange themselves in order of those who did the most work to the least work based on their idea of what work is.  It is expected that the students who expended the greatest effort will be those viewed as having done the most work.  The results are then recorded so that they can be viewed by all and used later in the lesson.

The formula for determining work: w = f * d is presented.  The terms and meaning are explained (work equals force multiplied by the distance something is moved).  The concept of force may need to be clarified: a push or pull on an object.  The teacher will ask students to talk about this with one or two partners and think about the activities which they did earlier and whether they want to re-order who did the greatest amount of work.  

After a few minutes, the teacher will ask for their thoughts.  If none recognize that an object must be moved in order for work to have been done, s/he will begin to highlight that part of the formula, asking what it means to the definition of work (what if d = 0?  What does that do to the amount of work? (anything times 0 is 0!)).  The class then reorders the earlier activities and discovers that the only ones who did work were those who walked around the room and those who sat but moved a pencil/pen on the paper.  Students will resist this understanding of work.  It may help to return to the concept of force.  The students who labored mightily but did no work, did exert considerable force, unfortunately they were working against equal forces: gravity or forces created by the structure of the wall or floor.

Depending upon grade level, the teacher may wish to discuss other types of work.  While the students are sitting, is any work being done?  Not externally, but internally--yes.  Food they have eaten has been converted to chemical energy and allows muscles around the lungs and the heart to move small but important distances.  Electricity performs work as the electrons move, conducting messages and thoughts.
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