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Background Force and Motion Concept Evaluation [1] Hypotheses

Hy: The number of transitions from one answer choice to another
IS the same In both directions

Assume that friction is so small that it can be ignored. A force
is applied to the car. Choose the one force graph (A through
H) that for each statement below which could allow the
described motion of the car.
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Purpose: To determine a hierarchy of “correctness” on a

commonly used multiple-choice assessment in introductory

physics courses.

« Data were collected from over 7,000 students

 We omit J as an answer choice because it provides no
understanding of a student’s understanding.

H,: More students transition in one direction between two
answer choices than in the other

McNemar-Bowker Chi-Square

Iltem Response Theory

__18.The car moves toward the right
and 1s slowing down at a steady rate
(constant acceleration). .

Test for Asymmetry

Assumption: Students are more likely to choose more
sophisticated responses after instruction than before instruction.
» Using the False Discovery Rate (FDR) correction, the adjusted

« Assumption: Students who choose correct responses on most
guestions are more likely to choose more sophisticated incorrect
answers than students who choose few correct responses [2]

« 2-parameter nested logit model for a multiple choice test [3,4]
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\ Unified Ranking [

Future Research

» Determining the models for each answer choice via
interviews
» Synthesize results into a unified ranking system
» Use additional analyses to rank responses
with different assumptions
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