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We present simple apparatus designed to help Thai high school students visualize
the directions of frictional forces. Bristles of toothbrushes, paintbrushes and scrubbing
brushes are used to demonstrate the frictional forces acting in a variety of situations. These
demonstrations, when followed by discussion of free-body diagrams, were found to be

effective in teaching frictional force directions.
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In what directions do the frictional forces of the ground act on the front wheel and Tl\'lmes

on the rear wheel of a forward moving bicycle? The correct answer to this question is that RorenVZn
the frictional force of the ground acting on the front wheel points backwards, but the
frictional force on the rear wheel points forward. In our study, many Thai high school
students answered that the frictional force of the ground acting on both front and rear
wheels points backwards. These students understood that the frictional force generally
opposes the motion of @ MOVING ODJECT...........ocviiiieiieie e e
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