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In the small-class environment, we have implemented ac-
tive learning techniques in an NSF-supported elementary phys-
ics course targeted at elementary education majors.? For (some)
large classes, we use the “Flash Card” response system to ob-
tain instantaneous feedback on multiple-choice Workbook ques-
tions from all students simultaneously.® Students also spend a
large fraction of class time working in groups on carefully struc-
tured free-response sequences in the Workbook. Recitations in
selected courses are replaced by University-of-Washington-style
“tutorials”: students work in groups on Workbook materials
while T.A.’s provide guidance through Socratic questioning.

We also carry out basic research to support curriculum de-
velopment. Graduate student Jack Dostal has been investigat-
ing student understanding of gravitation, by developing and
administering free-response diagnostics and conducting in-
depth videotaped student interviews. He is developing and
assessing curricular materials to address learning difficulties
identified in his research. In other research, we are investigat-
ing the comparative effectiveness of different representational
modes, i.e., the relationship between the form of representa-
tion of physics concepts, and efficiency of student learning.
We are also exploring factors underlying individual differences
in student learning: why do some students start (conceptually) at
the same point, yet finish at different points? How can instruc-
tion most effectively target these diverse groups of students?

We view PER as a systematic, multi-faceted endeavor to ex-
pand the horizons of physics education for the new millenium.
By building on past achievements and relentlessly exploring
new instructional possibilities, we hope to significantly increase
the impact that physics instructors worldwide will be able to
have on their students” educational development.

More information about our work can be found on our website

http:/ /www.public.iastate.edu/~per or by contacting us directly.
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