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What important concepts do students find difficult to learn?
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How can we describe students’ mental models of these concepts?

. , Models link to substance based thinking
force “voltage”

Consider the system of blocks connected by cords which wrap around pulleys.
The 60 Newton (N) block rests on a table. Draw the FBD(s) required to
determine the force of the table on the 60 N block. What is this force?
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“...you've got cords that are connecting the 50N block to the 60N block.
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A bulldozer operator working in some muddy soil inadvertently contacts an energized
overhead 7970 Volt power line. Students were asked to explain why the bulldozer operator

was unhurt, while a worker on the ground was electrocuted when he took a step. The students
were told that the worker was not shocked as long as he stood still.

0 \Volts

And then you have the 15N and 25 N sitting on top of the 60N block. |
think you can write force equations and tension equations. [l don'’t
know] exactly how you do that, but... I'm pretty sure you can write force
equations and I'm pretty sure you can write tension equations. Not
necessarily an equation that describes what tension is. But, there’'s a
force on each of the cords here that makes it so they don't tear apart.”

“I would think initially that if he’s standing in the same muddy soil as this
machine, as soon as this machine contacts the wire, he should feel the

shock. So, it should like, the voltage should like pass through his legs. |
would think that if he’s just standing that he should feel a shock also.”
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