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A number of studies in physics education research have documented that
traditional teaching methods are relatively ineffective in providing a con-
ceptual understanding of physics.1 In such environments, students are
able to obtain good grades by mastering skills in memorization and for-
mulaic learning.  To investigate student conceptual difficulties obscured
in traditional problem solving, we have designed a research protocol in
which we administer two instruments in succession during the same class
period.  The first one is a traditional quantitative problem, and the next
consists of the same problem presented in the form of several conceptu-
ally linked multiple-choice type questions (“problem dissection”).2,3 We
will present a preliminary analysis of our data from three separate tradi-
tional classes.  These indicate that a significant fraction of the students
(>50 percent) failed to grasp concepts fundamental to a true
understanding of the problem, despite being able to obtain a correct
numerical answer.
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