Resource Activation Patterns In Expert Problem Solving
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Study Overview

oased model of cognition [1], the following questions need to be answered:

do students have available to them?

of resource activation can be identified?

es and activation patterns are productive in which different contexts?

| has begun to provide answers, but in the context of novice studies. This is sufficient to answer
guestions, but deeply answering the third question requires studying the reasoning of experts.
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Study Goals

In this study, we further develop the resource-based model of cognition by searching for and identifying productive
resources and resource combination patterns present in expert reasoning. We focus on determining whether critical
moments in the problem solving process are characterized by the combination of p-prims, conceptual resources,
and epistemological resources, a pattern which has been observed previously in novices [7], and whether any
specific resources appear to be more important than others during critical events.
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Is in order to investigate how physics experts reason in
Situations. The first part of the problem is shown below.

ere coded for evidence of resource activation. Resources were classified as either a p-prim,
ource, or epistemological resource and given a name based on resources identified in previous

Analysis

on-Physics Critical Events

ritical events and resources we determined the percentage of critical
evidence of all three types of resources. The results, shown below, show
of dissimilar reasoning patterns during physics and non-physics critical
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Epistemological Resources

We specifically focused on epistemological resources that were activated during
critical events due to the importance of epistemology on learning [5,9,10]. An
average epistemological resource was activated in 4.15 critical events. The 17
resources that showed above average activation levels during critical events made
up 86% of the instances of epistemological resource activation during critical events.
While some resources have gained priority in expert reasoning, a variety are still

rgent trends in the data.

important in the problem solving process.

aped sessions were then transcribed in full to allow for

nvestigation. Portion of Transcript Coded for Resources

Most common epistemological resources

Part 1

We conducted two experiments with a solar cell. In both experiments
the solar cell was connected to a resistor (R = 75 Ohm) in series and
illuminated with a 150-W bulb. During the illumination we covered a
part of the cell: in the first experiment the cover was along the long
side, and in the second experiment it was along the short side. The
sketches below show how the cells were covered.

Epistemological Resource Usage
During Critical Events

Covering the long side (left) and short side (right) of the solar cell.

The measurements below show how the current through the resistor
depends on the relative area of the solar cell covered by black paper.
Explain the shape of the graphs.
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The transcripts were separately coded for critical events [8], instances during which conceptual breakthroughs or
notably incorrect reasoning occurs. Critical events were further classified as physics or non-physics critical events
.- . based on the question the subject was attempting to answer in each event.
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Example physics vs. non-physics critical events
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