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Abstract

Mathematical modeling classrooms serve as crucial platforms for cultivating students’ core com-
petencies, yet existing research lacks a systematic analysis of structural characteristics and dy-
namic patterns in teacher-student interactions during modeling instruction. Grounded in IRF the-
ory and employing video analysis methodology, this study conducted coding analysis of dialogues
from two exemplary high school mathematics modeling lessons (one on statistical modeling and
one on geometric modeling). Through four dimensions—initiation, response, feedback, and dia-
logue structure—we compared interaction patterns between the two instructional approaches.
Findings reveal that classroom questioning predominantly employs higher-order thinking strate-
gies, student responses frequently incorporate modeling elements, and teacher feedback empha-
sizes conceptual deepening and integration. Dialogue structures demonstrate a dynamic transi-
tion from “teacher-dominated” to “co-constructed exploration,” with statistical modeling classes
focusing on problem abstraction phases while geometric modeling classes concentrate on valida-
tion and optimization stages—differences consistent with the epistemological characteristics of
respective modeling tasks. These results indicate that high-quality modeling classroom dialogues
require adaptive adjustments to questioning strategies, feedback mechanisms, and interaction
frameworks based on modeling types and instructional progression. Teachers should avoid rigid
application of standardized dialogue templates and instead strategically deploy differentiated in-
teraction resources at distinct instructional phases. The findings provide empirical evidence and
practical insights for optimizing teacher-student interactions in high school mathematics model-
ing instruction.
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Table 6. Case example 1: Coding for an interactive round
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Table 7. Case example 2: Coding for an interactive round
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Figure 1. Initiate dimension comparison
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Figure 2. Response dimension comparison
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Figure 3. Feedback dimension comparison
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Figure 4. Comparison of dialogic structure dimensions
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