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What can we learn from students� exam 
responses besides whether they got it right?

� Detailed pattern of �wrong answers� may offer 
evidence about students� mental models.
� W. J. Leonard, W. J. Gerace, J. P. Mestre, R. J. Dufresne, 2000.
� L. Bao and E. F. Redish, �Model Analysis,� 2001

� Time-dependence of response pattern may give 
insight into evolution of students� conceptual 
understanding.
� R. Thornton, �Conceptual Dynamics,� 1997
� D. Dykstra, �Essentialist Kinematics,� 2001
� L. Bao and E. F. Redish, �Concentration Analysis,� 2001



Students� Ideas about Electric 
Field and Potential

� Examine detailed response patterns on four 
questions from �Conceptual Survey in Electricity,�
(D.P. Maloney, T.L. O�Kuma, C.J. Hieggelke and A. Van Heuvelen, 
2001)

� Try to assess evolution of students� models regarding 
electric field magnitude, equipotential lines, and work 
done on charge.

Student Sample: 299 students in four algebra-based 
general physics courses at Iowa State University, 
1998-2001 (interactive-engagement instruction).



D. Maloney, T. O�Kuma, C. Hieggelke, 
and A. Van Heuvelen, PERS of AJP 69, 
S12 (2001).
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