Jennifer L. Docktor, Kenneth Heller, Patricia Heller, Tom Thaden-Koch, Jun Li, Jay Dornfeld
University of Minnesota
http://groups.physics.umn.edu/physed/

Physics Problem Solving Rubric:

Testing the Rubric:

Project Description:
Motivation:
Motivation

Sparse
Solutions

Instructors

Problem solving is an important aspect of physics education.
Testing whether it is improved by instruction requires an
assessment instrument. This instrument must reflect the
complex nature of problem solving yet be simple enough to
map onto educational practice. It must also be general enough
to be independent of any particular pedagogy, and simple
enough so any physics instructor can use it.

Goal:
Goal
Design a robust instrument to evaluate written solutions to
physics problems, for use in physics education research and
instruction.
The instrument must satisfy criteria for:
validity –

Detailed
Solutions

the instrument measures what it claims to measure
(face, content, construct, criterion-related)

Students

reliability – stability of scores over time and across different
raters (intrarater and interrater)
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Independent scoring of student solutions by a graduate student
PER researcher and a high school physics teacher:

Example Student Solution:

Your Score:

To raise money for a University scholarship fund, the new
IT dean has volunteered to bungee jump from a crane. To
add some interest, the jump will be made from 42 m
above a pool of water. A 30 m bungee cord would be
attached to the dean. First you must convince the dean
that your plan is safe for a person of his mass, 70 kg.
Your plan has the dean stepping off a platform and being
in free fall for 30 m before the cord begins to stretch.

Physics Approach: ___

a) Determine the spring constant of the bungee cord
so that it stretches only 12m, which will just keep the
dean out of the water.
b) Using the result of a), find the dean’s speed 7m
above the water.

Substantial
Agreement

Useful Description: ___
Specific Application: ___
Math Procedures:

Moderate
Agreement

___

Logical Progression: ___

A First Look:
 Rubric discriminates between instructor and student solutions. (validity)
 Rubric does not depend on the amount of writing. (validity)
 Independent interrater reliability is good, and would improve with training.
 More work to be done!

