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Abstract

“Crop Cultivation and Seed Inspection” is a key practical course bridging theory and production in
biological sciences; its laboratory teaching is essential for developing hands-on skills, scientific
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thinking, and professional ethics. As Al and big data transform the seed industry, traditional teach-
ing suffers from lagging content, technological disconnect, and monolithic assessment. Based on the
practice at Xinyang Normal University, this paper systematically analyzes these problems and pro-
poses an Al-driven reform: constructing a three-tier progressive system (basic verification - compre-
hensive design - inquiry innovation), introducing modern technologies such as machine vision, near-in-
frared spectroscopy, and intelligent sensing, developing a virtual simulation platform and digital re-
sources, and establishing a multimodal process-oriented evaluation mechanism. Two cases—seed mor-
phological identification and purity determination—are used to demonstrate the implementation path-
way, with expected outcomes including improved detection efficiency and data analysis capability.
This study plans to pilot the proposed reform over the next 1~2 teaching cycles, and will collect empir-
ical data through pre-test/post-test comparisons, questionnaires, student interviews, and work analy-
sis to validate the effectiveness of the reform and to quantitatively analyze the expected outcomes. This
study aims to provide a practical and replicable reference for the digital transformation of agronomy
laboratory teaching at local universities.
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Table 1. Current experimental project arrangement of “Crop Cultivation and Seed Inspection” at Xinyang Normal University
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Table 2. Restructuring plan for the “three-tier” experimental project system
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Table 3. A matrix framework for blending Al and big data into seed inspection practical sessions
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Table 4. Initial low-cost equipment configuration list and budget
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Table 5. “Four-dimensional structured scoring” rubric
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Table 6. Comparison of lab evaluation methods before and after reform
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