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We are developing instructional techniques and materials for peer instruction in core
materials science and engineering courses. A central part of this effort is to gather
quantitative data comparing student learning gains using peer instruction with gains
under a more traditional lecture-based format.
Educational objectives
1. For our students to learn more and, critically, retain more of what they learn to
enable superior performance in subsequent materials science courses.
2. Make quantitative assessments of student learning gains to demonstrate whether
the peer instruction approach is more effective than a lecture-based format. Data
obtained in such assessments are powerful arguments in convincing faculty to consider new teaching methodologies.
Learning activities and materials
Instruction takes place primarily through multiplechoice questions designed to probe studentsʼ
understanding of key concepts (as opposed to
facts). After attempting to answer the question
individually, students confer in groups and answer
a second time. The group discussion is central,
because it encourages students to explain concepts to each other, which is a powerful way to
learn.

The figure shows data for Au-Ni at 900 °C. At
lower temperatures, an alloy of 50/50
composition will...
(A) Remain a single phase
solid solution at all
temperatures
(B) Phase separate into Aurich and Ni-rich solid
solutions below some
critical temperature
(C) Form an ordered
compound below some
critical temperature
(D) Not enough information
to say for sure
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Assessment of learning gains
1. Concept tests administered at the
beginning and end of each semester
2. Student self-assessment of learning
gains and perception of learning gains
at the beginning and end of term
3. Student focus group interviews
Comparisons are made of gains using the
peer instruction technique versus a traditional lecture format.
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