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ABSTRACT OF THE DISSERTATION

Students' Development of Models of Magnetic Materials, Patterns of
Group Activity, and Social Norms in a Physics Classroom

by

Andrew P. Johnson

Doctor of Philosophy in Science Education
University of California, San Diego

and

San Diego State University,  1999

Professor Fred Goldberg, Chair

This dissertation is a study of students' model development processes in a
physical science course for preservice elementary teachers.  It details the models of
magnetic materials developed and used by students during a unit on static electricity and
magnetism.  In this inquiry-based course, the class developed and formally accepted a
model, in the form of diagrams and descriptions, that is very similar to the accepted
magnetic domains model.  They did this without textbooks or lectures on magnetism.
Before adopting this model, however, most groups in the class temporarily used
models involving opposite charges at the two ends of magnetized nails.

How did the students do it?  The explanation involves detailed study of the
groups' interactions and use of structure in the classroom environment.  This
dissertation uses two theoretical frameworks to analyze interactions.  It applies Yackel
and Cobb's (1996) concepts of classroom social norms to characterize aspects of the
classroom participation structure which affected groups' construction and declaration of
models.  It also applies distributed cognition ideas to analyze the sense-making
conversations in a small group when constructing group responses.

This research found that conversations in one small group could be
characterized into sixteen categories.  Important categories included "extending ideas"
which involved gradual deepening and elaboration of the group's understanding of their
model(s), and "joint typing", an interactive process by which group members
collaborated on typed statements or group diagrams and simultaneously developed
common language for communicating their ideas to each other.  Some of these
categories of activity were closely connected to computer use.

Also, four classroom norms are described.  One small group social classroom
norm involved group members developing a "common ground" consisting of agreed-
upon group statements.  Three sociophysics norms which characterize the whole class
interactions as well as those of the small group involved a distinction between
generalizations of phenomena and theoretical statements, class criteria for accepting
evidence, and the obligation for each group to have a model of magnetic materials that
they could support with acceptable evidence.
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