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Evidence for Success in Reforming an Introductory Physics Course

Short Abstract:

The course design incorporated both method and content reforms. Effectiveness

of the reforms were investigated by measuring:  1) students’ understanding of fundamental concepts using a pretest-posttest study with control groups, and 2) correlations between the extent of the course reform and student achievement.

Long Abstract:

Both the inquiry-oriented course design and the Physics Concept Survey (PCS)

will be briefly described.  A study of  students' conceptual understanding as measured from the PCS data will also be described and presented.  Results consistently indicate normalized pretest-posttest PCS gains of factors of two greater for the reformed compared with the control groups. These results indicate that students in the reformed course had a deeper understanding of fundamental physics concepts than students who took the traditional lecture courses (control groups).  Highly significant is a correlation found between the scores on the ACEPT classroom observation instrument (RTOP) and the PCS gains.  This correlation is indicative that the reforms introduced are the cause of the students' improved learning of basic physics concepts. Furthermore, our data show that significant learning can take place in large-enrollment classrooms when managed by electronic classroom communication systems such as Classtalk and the Personal Response System.  These results have important bearings on effective teaching of undergraduate general studies laboratory physics courses taken by pre-service elementary education students.

