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PST1G-16:     9:15–10 p.m.    University Students’ Pre- 
        Instruction Knowledge About Temperature  
        and Adiabatic Compression

Risto T. Leinonen, University of Joensuu, Joensuu, Finland;  
risto.leinonen@joensuu.fi

Pekka E. Hirvonen, Mervi Asikainen, University of Joensuu

David E. Meltzer, Arizona State University

This study concentrates on analyzing problems and conflicts that 
university students faced when asked to define temperature and solve 
a task about the adiabatic compression of an ideal gas. In the case of 
adiabatic compression, students were far more likely to incorrectly 
apply the ideal gas law than to make use of the first law of thermo-
dynamics. They also had difficulties in describing, understanding, 
and applying basic concepts such as temperature, often using them 
inconsistently. For example, some students who defined temperature 
using explanations related to thermal motion later reasoned that 
collisions between particles cause temperature. Based on these and 
similar findings in the literature, we suggest that instruction should 
emphasize the importance of the first law and of differences between 
adiabatic and isothermal processes. Students’ inaccurate micro-level 
conceptions should also be explicitly taken into account when teach-
ing microscopic models in order to reduce or eliminate common 
misconceptions.

PST1G-17:      8:30–9:15 p.m.     Conceptual Difficulties  
         with Binomial Distributions in Statistical  
         Physics*

Donald B. Mountcastle, University of Maine, Orono, ME  04469-5709; 
mtcastle@umit.maine.edu

John R. Thompson, Trevor I. Smith, University of Maine

As part of our continuing research on the teaching and learning 

of concepts in upper-division thermal physics at the University of 
Maine, we report on student responses to questions about binomial 
distributions and the changes in those distributions with an increas-
ing number of trials (N).  We have administered questions before and 
after traditional instruction and guided-inquiry activities that probe 
understanding of multiplicities, probabilities, and their distributions 
over N, covering more than six orders of magnitude in N.  Prelimi-
nary results indicate some positive learning outcomes, along with 
some persistent problems; e.g., confusion over the dependence of 
macrostate probability on multiplicity, and whether the probability 
of a single (N/2) macrostate emerges at large N to dominate the 
distribution, or not. Results are discussed in the context of the term 
“overwhelming probability,” commonly used to describe the connec-
tions with equilibrium thermodynamic (very large N) systems
*Supported in part by NSF Grants #PHY-0406764, DRL-0633951 and DUE-
0817282.

PST1G-18:     9:15–10 p.m.      Student’s Understanding  
        of Stern Gerlach Experiment*

Guangtian Zhu, University of Pittsburgh, Pittsburgh, PA 15260; guz11@
pitt.edu

Chandralekha Singh, University of Pittsburgh

To improve students’ understanding of quantum mechanics by help-
ing them develop a good grasp of the Stern Gerlach experiments, 
we are developing quantum interactive learning tutorials (QuILTs) 
and tools for Peer Instruction.We will discuss the common students’ 
difficulties with issues related to the Stern Gerlach experiment, and 
discuss ways to bridge the gap between quantitative and conceptual 
aspects of quantum mechanics using this topic as a tool.
*Supported by NSF.
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