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Epistemic Network Analysis: A New Idea for Learning Assessment in STEM Education
Wu Bian, Wang Ge & Sheng Haixi
(Department of Educational Information Technology, Faculty of Education, East China Normal University, Shanghai 200062 )

[Abstract] Behind the wave of knowledge and economic globalization, cultivating qualified STEM professionals has become
the human resource requirement for a country to enhance its global competitiveness. However, the interdisciplinary nature of STEM
education and the project—based approach in STEM learning pose challenges to assessment of complex STEM competence. Either
qualitative or quantitative analysis cannot provide reliable evidence reflecting a student’s competence level. To address this issue,
epistemic network analysis (ENA) as a combination of two methods provides a new idea for promoting assessment effectiveness. ENA
uses the connections between the elements of a cognitive frame for individuals (or groups) to generate a network model. It can offer
comprehensive evaluation of the evolving relationships between multiple dimensions of a learner’s professional thinking. This paper
selected three typical cases, including modeling of engineering design thinking, wearable analysis in project collaboration and ana-
lyzing cognitive development trajectory within student—teacher interaction and discussed the research context, analysis perspective,
technical issue and application value of ENA approach, which, in turn, provided a possible solution for learning assessment of STEM
learning and other complex learning fields.

[Keywords] STEM Education; ENA; Evidence—centered Design; Epistemic Frame; Epistemic Network Analysis
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