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Cross-Functional Al Analysis of Handwritten Idea Summaries from
Affinity Diagram:
First Step for a Text Mining Approach Based on the Integration of
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The rapid advancement of Al necessitates its effective utilization in higher education. This study
proposes a practical model that integrates the well-documented cognitive advantages of handwriting (e.g.,
memory retention and deep thinking) with the digital environment’s superior capabilities for immediate
data analysis. The primary objective is to quantitatively extract an overview of analog thought processes as
educational data, enabling instructors to provide rapid and comprehensive feedback.

Specifically, we analyze handwritten sticky notes created by students during a “Nihon University World
Café” (or N-MIX) session—a component of a university-wide freshman course—where discussions followed
the KJ Method (Affinity Diagram) format. We validate a model that horizontally integrates multiple Al tools
within the Google Workspace for Education (GWS) environment. The workflow uses Gemini for efficient
image-to-text recognition and data structuring, and subsequently employs NotebookLM for comprehensive
text analysis and visualization, including category ratio checks, mind maps, and sentiment analysis
(positiveness-negativeness).

The results demonstrate the method’s effectiveness in transforming qualitative analog output
into quantitative data. The analysis revealed students’ strong focus on “learning” and “freedom,” and
importantly, allowed for the identification of potential concerns, such as anxiety regarding “human
relationships.” This approach realizes a true fusion of analog and digital benefits by making student
thinking immediately accessible as instructional data.
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