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Construction and Application of a Multimodal Data-Driven STEM Project-Based Learning

Process Assessment System
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Abstract: This study plans to address practical challenges in STEM-PBL assessment by developing and validating a
learning process assessment system through design-based research. Following a "theoretical construction—prototype
development—empirical testing" sequence, it first establishes a multi-dimensional assessment framework. around
cognitive, behavioral, social, and metacognitive dimensions. A prototype system is then built to integrate multimodal
data collection, fusion analysis, and visual feedback, applying methods like epistemic network analysis to automatically
parse collaborative and design processes. Finally, classroom quasi-experiments and case studies evaluate the system's
effectiveness in enhancing learning engagement, collaboration, and metacognition.. This research plan to offer an
integrated solution for formative assessment and feedback in STEM-PBL, along with actionable insights for

technology-supported dynamic evaluation.
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