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Open-ended problem solving is a skill that is central to engineering practice. As a consequence, developing skills in solving such problems is imperative for engineering graduates. Open-ended problems are often ill-defined and can have more than one viable solution, which can create additional challenges for students and teachers. For example, solving open-ended problems can require consideration of a complex array of constraints, and the paths to a solution are many. This presentation presents results from a mixed methods project to understand open-ended problem solving of engineering undergraduate students. The overall goal of this project is to describe and understand the contributions of reflective judgment (i.e., students’ views of knowledge) and their cognitive ability (i.e., working memory capacity), when solving open-ended problems. We are particularly interested in specific problem-solving strategies undergraduate engineering students use when dealing with the ambiguity of open-ended problems.
Data were collected using a multi-stage process. Students were first given a set of quantitative instruments that measured their engineering content knowledge, epistemic views on knowledge, and working memory capacity. In the second stage students were asked to solve four problems that differed in their open-endedness and complexity; students were provided a text to use as a resource while solving the problems. Some of these students solved the problems using a think aloud protocol in which they were videotaped while speaking aloud about the strategies they were using. These students were subsequently interviewed to gain further information on their problem-solving processes. A number of insights regarding problem-solving by students have been obtained. For example, there was a significant negative correlation between time spent on the text and score on the problems. From the qualitative data three primary problem-solving strategies were identified: extreme fixation/distraction; fixated and uncertain; systematic and linear. Overall, the results indicate the importance of educating students in how to solve engineering problems that are complex and open-ended.
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