Investigating context dependence of introductory and advanced student
responses to introductory thermodynamics conceptual problems
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In each of the following 5 problems, does the entropy of
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level concepts. g}éﬁgi‘fe'iba“c - N ’ - U
VR Y isochoric process s A insulation P
Each question asks one thermodynamic variable during a R ,
process, no alternative conceptions. 4 . Problem ~_ Prevalence (%0)
Spontaneous Processes Upper Intro Intro
N=550 Introductory Algebra Prevalence (%0) ’ # Ll;lz)el Cale Al
N=492 Introductory Calculus Entropy in a Cycle Problem#  Upper  Intro  Intro 17 72 23 25
N= er-level Level ] Al . .
83 Upp Yy — . :\;e CSEEIC 65g Entropy of the universe in a 53 84 23 21
Consistency: <10% difference in correct response rate _l (a :: atl;evem ‘ )4 5 3 - spontaneous process 21 87 47 50
Lyceeleorree increases (Correct) 75 85 35 43
Entropy of a system after a 3 36 25 19 67 23 40 47
Research Questions full cycle increases 24 38 27 22
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Process

Entropy of a Gas in a Cycle

To what extent are introductory
and upper-level student responses

dependent on the context for Similar

problems with the same underlying [Reaiiiaats Cyclic Processes
concepts related to entropy?
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Processes
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