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in Statistics Exercises: Transformation of Metacognition and Learning Emotions through
an Al-Assisted Reflection Model

Ayaka ONOHARA"

Abstract: This practical report examines the use of generative Al (e.g., ChatGPT, Gemini) as an “inner other” to support
reflective, self-regulated learning in first-year statistics exercises. Grounded in Mercier and Sperber’s argumentative
theory of reasoning and the notion of epistemic vigilance, we propose an Al-Assisted Reflection Model (AIRM) with
a two-layer structure: (1) a conceptual layer positioning Al as a non-evaluative dialogue partner that recreates an
argumentative context within individual learning, and (2) an operational layer that implements structured dialogue
and verification routines. Five-stage structured prompts and an explicit “fact-checking” rule were applied across four
exercise sessions in a large introductory course (243 students; 90 valid post-session responses). Students completed
an Al Support Index (5 items), a Metacognition Index (6 items), and an emotion profile based on Plutchik’s eight basic
emotions. Across sessions, both indices remained high (around 4/5), while emotions showed high surprise and joy and
low fear (0-3 scale), suggesting a supportive learning climate. Exploratory analyses of open-ended responses indicated
that students who referenced task-specific strategies (e.g., coding, prompt design, data selection) tended to report
higher indices. A small longitudinal subset (n=3) showed a qualitative shift from procedural help-seeking to more
conceptual questioning with repeated use. Limitations include self-selection and low response rates. We discuss the

implications for designing reflective dialogue with generative Al in first-year and remedial statistics education.
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