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Introductory Physics Education by a Topic Maps Based e-Learning
That Stimulates Exploratory Learning
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Abstract: In the previous e-Learning system that the author had developed, the learning materials specific to each
physics course were arrayed in one dimension in the portal of the learning course. This traditional learning portal is
named as the course type portal in this paper. However, since the relationships among knowledge of physics are not
always one dimensional, the learners could not sufficiently understand the relationships of knowledge under such
learning courses. In this study, to let students learn based on the networked knowledge, a visualized Topic Maps portal
that represented the knowledge structure of whole range of introductory physics has been introduced. In addition, the
learning records of individual students were visualized by the colors of topic names in the portal. To evaluate how
widely students learn in the basic five fields of physics that were represented in the Topic Maps portal, a quantity of
anisotropy in learning of the five fields was defined. It was found that the anisotropy values of most of the students
were nearly 0.8 (1 at maximum anisotropy) in the 2006 spring semester, in which both the course type portal and the
Topic Maps portal were used. From the 2006 autumn to the 2007 autumn semester, in which only the Topic Maps portal
was used, the values varied in the range from 0.1 to 1 with individual students. It was concluded that Topic Maps portal
induced many students’ self-learning over wider range of contents than those specified in the face-to-face class.
Keywords: Introductory Physics, e-Learning, Topic Maps
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