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Abstract

In the last twenty years, a variety of research-based instructional strategies
have been developed to improve students' conceptual understanding and
reflective habits in Physics problem solving (Yerushalmi & Polinger 2006,
Bagno, Berger & Eylon 2008, Labudde, Reif & Quinn 1988). However,
teachers avoid using them because they are time consuming (Eylon, Berger &
Bagno 2008) and not aligned with existing classroom practice (Yerushalmi,
Henderson, Heller, Heller & Kuo 2007). An online platform helps bypass this
problem and teachers' workload as well (VanLehn, Lynch, Schulze, Shapiro,
Shelby, Taylor, Treacy, Weinstein & Wintersgill 2005).

Accordingly, we developed an online activity presenting common alternative
conceptions in DC circuits (Cohen, Eylon & Ganiel ,1983) that requires
students to diagnose the mistakes. The activity is based on the four
components identified by Linn & Eylon (2006) as necessary in 're-
organization of knowledge": Eliciting, Adding, Evaluating and Re-sorting.
The activity involves the following stages:

1. Problem solving: Students solve a problem aimed at eliciting common
alternative conceptions.

2. Diagnosis: Students receive a mistaken answer and are asked to: 1)
identify the mistake. 2) explain the nature of the mistake. The mistaken
statements include the reasoning leading to some prediction, thus
explicitly revealing the underlying alternative mental model (e.g. the
illumination of the bulb will be... (prediction) since the current provided
by the battery can't change... (wrong reasoning)".

3. Comparison to Expert: the students receive a sample diagnosis and are
asked to compare it to their solution.

4. Feedback: Students are asked to formulate what they learned from stages
3.4.

Then students solve a problem isomorphic to the stage 1 problem.

We examined:

1. How students' conceptual understanding evolve along the activity?

2. What students considered to be the advantages and disadvantages of the
activity?

The activity was posted on the national physics students' website two weeks
prior to the matriculation exam. Participation was voluntary and anonymous.
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Analysis of 26 students who completed all the stages of the activity revealed

that:

1. Students' conceptual knowledge did not deteriorate following exposure to
common mistakes, as some instructors suspect.

2. A vast majority of the students who committed the common mistake in
the preliminary problem did not do so in the concluding problem.

In addition, we will present further quantitative results that emerged from the
analysis of the students' responses.

Keywords: Web based activities, Diagnostic activities, Problem solving ,DC
circuits, Conceptual understanding.
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