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ABSTRACT 

Researchers and curriculum developers have developed a wide variety of 

curricular materials and instructional strategies that have been shown to be effective in 

improving student problem solving performance.  Relatively few physics faculty, 

however, have chosen to use them.  One likely reason is that these curricular materials 

and instructional strategies do not align with the ways that faculty think about the 

teaching and learning of problem solving.   

This study is the first stage of a research program to understand faculty 

conceptions of the teaching and learning of problem solving.  Interviews with six physics 

faculty from a large research university were used to generate an initial explanatory 

model of faculty conceptions.  The interview was designed around three types of concrete 

instructional artifacts (3 instructor solutions, 5 student solutions, 4 types of problems).   

Based on an in-depth analysis of the interview transcripts, a model of faculty 

conceptions was developed that consists of 14 general features.  The basic relationships 

between these 14 general features are described in a concept map that is common to all 

six faculty.  For example, there are three distinct ways that faculty think students can 

learn how to solve physics problems: (1) by solving problems on their own; (2) by using 

feedback while/after working on problems; (3) by watching someone else solve problems 

or describe how to solve problems.   

Concept maps are also used to describe each of the 14 general features.  For some 

of the general features, all six faculty have similar conceptions.  For example, they all 

classify their students in terms of intelligence/natural ability and learning characteristics 

(e.g. motivation, study habits, etc.) and use these characteristics to explain why some 

students succeed and some students fail.  For other general features, there is more than 

one distinct conception.  For example, the model shows three different ways that these 

faculty conceive of the problem solving process: (1) three think of it as a linear decision-

making process; (2) two think of it as a process of exploration and trial and error; and (3) 

one thinks of it as an art form that is different for each problem. 
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