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Abstract

Elementary Mathematics Research is a core course in mathematics teacher education, yet its instruc-
tion is often constrained by weak links between theoretical learning and teaching practice, limited
student participation, and an overreliance on summative assessment. Grounded in outcome-based
education (OBE), constructivism, formative assessment, and learning analytics, this study develops
a Three-Stage, Five-Step Intelligent Cyclic Classroom. The three stages—pre-class guidance, in-class
implementation, and post-class reflection—operate across successive class sessions, while guidance,
learning, discussion, practice, and evaluation form a progressive in-class pathway. Process evidence
from Chaoxing Learning, Rain Classroom, and offline tasks supports diagnosis, interaction analysis,
performance assessment, and feedback; teachers review these outputs before adjusting the tasks,
scaffolds, and assessment priorities for the next cycle. Unlike typical flipped-classroom and blended-
learning models, whose primary concerns are the relocation of knowledge transmission or the in-
tegration of learning spaces, the proposed model emphasizes the continuous development of pre-
service teachers’ instructional competence, cross-session cycles, and data-supported regulation.
The first-round implementation combined action research with a quasi-experimental framework.
This article discusses only preliminary changes supported by verified classroom observations, task
artifacts, and process records, without reporting statistical results that have not undergone con-
sistent verification. The preliminary evidence indicates positive signs in participation, instructional
communication, and reflective regulation, whereas causal effects, long-term stability, and cross-
course applicability require further investigation.
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Table 1. Correspondence between theoretical foundations and model components
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Figure 1. Theoretical and operational framework of the “three-stage, five-step intelligent cyclic classroom”
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Table 2. Comparison between the proposed model and related teaching models
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