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We have probed student ideas regarding entropy and the second law
of thermodynamics in several introductory physics courses enrolling
more than 1000 students during a three-year period. We found distinct
patterns of student thinking before instruction, including a strong
tendency to apply conservation reasoning inappropriately as well as
confusion regarding the meaning of “system” and “surroundings.”

We found little change in these patterns after instruction. However,
targeted instruction using research-based tutorials showed promise of
improving student understanding of these and related concepts.
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