


group response, handing in one of their
own instead.

“Class Quizzes” are based solely on
flash-card responses. If more than 50%
of the class gives the correct response,
each student in attendance receives
credit for a 100% score on that quiz;
otherwise, all receive a score of zero.
“Group Quizzes” involve written re-
sponses that are handed in, with each
person in the group getting the same
grade. In “Challenge Quizzes,” which
generally involve more difficult ques-
tions, each student in a group is required
to state how many points (up to 100% of
the maximum possible quiz score) they
want to “gamble” on their group’s writ-
ten response. Correct responses are
awarded the number of points wagered,
while incorrect responses result in a loss
of that same number of points from the students’ overall
grade. (Typically, weaker students are not willing to put any
points at risk.) When we use a multiple-choice format for the
quizzes, students are often asked to report their responses by
using the flash cards (after the quizzes have been collected).
This allows instant feedback and discussion of the quiz
problems.

Our Findings

Traditional Lecture Presentation Communicates Little to
Students. We have found that many relatively simple con-
cepts that are traditionally “covered” in a few minutes of
lecture time turn out to be profoundly confusing to students
even after extended thought and discussion. [Example: The
only force (ignoring air resistance) acting on a projectile
during its flight is gravity, and the horizontal component of
the projectile’s acceleration is zero.] Ideas that instructors
may consider too trivial for more than a passing reference
have been found to stump many students when they are asked
to make use of them in problems. (Example: Find the total
momentum of a pair of objects sitting at rest.) Results of using
the interactive methods suggest that traditional methods of
cursory treatment of important concepts during lecture yield
little student understanding.

Instructors Must Have a Clear Concept of What They
Intend Students to Learn. If the instructor’s goal is for stu-
dents to be trained to recognize certain types of quantitative
problems, find the appropriate equation that may be used to
solve the problem, and then use it to obtain a correct quanti-
tative answer to a nearly identical problem presented to
them—then these interactive methods may not be appropri-
ate. If, however, the goal is for students to obtain a thorough
understanding of certain basic concepts so that they may be
able to devise novel solution methods for relatively unfamil-
iar problems in a variety of contexts, traditional methods do
not appear to be very effective and the interactive methods
may hold greater promise.

“Promoting Interactivity in Lecture Classes”

Outcome of Using Interactive Learning May Depend on
Students’ Level of Preparation. We have used these tech-
niques both at Southeastern Louisiana University and at the
University of Virginia at Charlottesville. The subjective re-
sponse of the (typically much better prepared) students at
UVa was more positive than of those at SLU. There is little
doubt that the educational background of the students taking
a particular introductory physics course is likely to have a
significant effect on the outcome of interactive learning
methods.

Students Accustomed to Traditional Methods May Be
Suspicious of and Hostile Toward Interactive Learning.
Many students are accustomed to educational methods that
emphasize memorization and formulaic learning. As aresult,
a significant number of the students in some of our classes
showed a great distaste for—and were even resentful of—the
inherent uncertainty and confusion that is an essential phase
of the process of actively struggling to master difficult con-
cepts. “Why can’t you just tell us the answer?!” was a
characteristic remark. Some students commented that the use
of the flash cards was “a waste of time.”

Interactive Methods Have Little Hope of Success If Used
Only in Isolated Situations. Students who are accustomed
exclusively to traditional memorization-based methods are
unlikely to be receptive to highly interactive, concept-driven
learning. Students who have little experience in pursuing
extended, time-consuming thought processes to master diffi-
cult concepts—involving question-and-answer dialogue and
discussion—tend to find such processes difficult, distasteful,
frustrating, and confusing.

Conclusion

Interactive methods such as those described here focus on
the goal of having substantial effective learning take place
during class time. The objective is to ensure that students do
not simply listen passively to the words spoken by the in-
structor, but that they become intensely involved in learning
and applying targeted concepts. The physics lecture as a
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forum for “covering” large numbers of topics is sacrificed.
What takes its place is an environment that becomes an
expression of the instructor’s skill in guiding and leading
students through the complex thought processes required to
understand and apply physics concepts. It is intended that
these experiences in conceptual learning—particularly those
few moments when the students can say, “Aha, now I
see...”—will form a basis for students’ out-of-class study that
is at least as effective as the traditional lecture.
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