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Abstract
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Project Period: July 2, 2007 to Dec 2, 2010

This project aims to assess Grade-12 model of understanding in various physics
topics by employing a new analysis method, called “model analysis”. This method was
established from qualitative researches in order to qualitatively represent a framework of
student understanding from quantitative data. With model analysis, we can obtain students’
alternative knowledge and the probabilities for students to use such knowledge in a range
of equivalent contexts. The model analysis consists of two algorithms—concentration factor
and model estimation. This study was concentrated on using the model estimation
algorithm. In order to use the model analysis efficiently, the data must be collected from a
well-designed multiple-choice test such as the Force and Motion Conceptual Evaluation
(FMCE), the Determining and Interpreting Resistive Electric Circuit Concepts Test (DIRECT)
etc. The final version of the test was consisted of 70 multiple-choice questions. The test
took two hours to complete. There were 2,000 Grade-12 students taking the test from all
regions in the country. The model density matrices were constructed. Then the model states
were characterized by plotting a model point on a model plot, stating that most students

were still in misconception states in most physics topics.
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