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ABSTRACT

Cognitive engagement is crucial for determining the quality of Computer-
Supported Collaborative Learning (CSCL). Real-time analysis of group cognitive
engagement levels is essential for instructors to provide appropriate support
in synchronous CSCL environments. This study evaluates how effectively GPT
models can classify text data by cognitive engagement levels. The research
employed two technical approaches using chat-based discussion data: few-shot
learning models with GPT-3.5-turbo and GPT-40 using examples per engagement
level and fine-tuned models trained on 1,080 text examples. Performance of the
GPT models was evaluated and compared across different cognitive engagement
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Table 1. Framework for cognitive engagement levels

Level Definition Explanation

Messages presenting content unrelated to

Level 0| Off~topic the discussion topic

Messages that ask for definitions of terms
Simple or concepts, questions about information,

Level 1 question or | express agreement/disagreement without

simple specific reasons, share simple experiences
opinion or information, or present fragmented
opinions
A message that includes further
explanation or expansion of other group
Level 2 Detailed members’ opinions, explanatipns of
explanation | terms or phenomena, their relationships,
reasons, mechanisms, and ideas that
suggest specific practical measures.
I . A message that integrates various ideas
Level 3 | “MtCBMAUON | o1 o nnects and organizes the presented
& p

of the ideas

ideas at a higher level.
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F1 Score Heatmap Across Models and Levels
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Figuer 3. F1 score comparison across models and levels
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