


combining inquiries for conceptual
understanding with traditional problem-
solving practice.

3) Have students engage in instruction of
their peers. Mazur discovered that
students who are just learning a
concept can better exphin it to other
novices than can a real expert. This
marks a dramatic shift
away from a culture of
competition to one of
cooperation, requiring
students
with each other during

to interact

class.

4) Grade students on their
mastery of the course
material, not in relation
to their peers. As part of
his

cooperative rather than

belief in a
a competitive model,
Mazur eliminated the
grade

moved to a grading

curved and

scheme based on spcciﬁc criteria.

A learning sequence within
the learning paradigm

A class based on this learning paradigm
looks dramatically different from a
typical lecture, but structurally it is
rather simple. Since students are
required to read the textbook and
lecture notes before class, the class
begins with a quiz to ensure that they

90% or more
answer correct!

- Move to next
lecture point

have completed this assignment. If you
are teaching a large class, this quiz can
also be administered before class begins,
using a course management system such
as Blackboard. Another alternative that
works in some contexts is to have
students respond to a quiz in groups at
the beginning of class. The readiness
quiz is followed by a short (7-10

Lecture/Demonstration

Students

Repeat ConcepTest

minute) lecture and/or demonstration
on key points. Then comes a ConcepTest
question, which asks students to solve a
problem or respond to a situation in the
abstract.

Students’ answers determine the next
step. If fewer than 90% of students
don’t come close to a reasonable
answer, they are asked to discuss their
answers with each other and attempt to
convince their peers that their answer is

90% or fewer
; answer correctl

discuss answers

correct. After students have completed
this discussion, they are asked to answer
the same question again. Mazur has
found that students who initially
ConcepTest
incorrectly frequently change their

answer questions
answers to the correct one alter a
discussion with their peers. This process
takes 5-8 minutes. Sometimes the
correct answer is followed
by a demonstration. The
same process is repeated,
with four key  points
covered in each lecture.
Each point requires about
15 minutes.

Variation

A step can be added at any of
several points to help students
stretch  their  intellectual
understanding in this process.
Students may do a better job of
processing readings or lectures if
they have been presented with a
Conceplest question as a
speculative exercise as the first
step in the study of a unit: for example, in class
before a reading is assigned, or just before a
lecture on a key concept.
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