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Abstract

The mathematics instruction in preparatory courses for ethnic minority students in higher education
institutions serves as a crucial bridge connecting elementary and advanced mathematics, occupying
a pivotal position in tertiary education. Given the generally weak mathematical foundations of this
student demographic, the design of instructional objectives and implementation plans exhibits sig-
nificant differences from conventional preparatory programs. With 16 years of experience in oper-
ating preparatory courses for ethnic minorities, Shanghai University of Engineering Science serves
as the research subject for this study, which systematically collects pedagogical data and academic
performance records from public foundational courses (Advanced Mathematics I and II) across se-
mesters between 2018~2025. By integrating ideological and political elements, we have established
a blended teaching platform structured as “comprehensive large classes (offline) — thematic small
classes (online-offline integrated) — volunteer tutoring groups (online-offline interactive)”. The
practical application of this model provides effective operational support for optimizing the teach-
ing and administration of public foundational courses in ethnic minority preparatory programs.
Furthermore, during the implementation of this innovative teaching paradigm, strategic measures
such as setting learning objectives, implementing reward mechanisms, and providing time manage-
ment guidance on digital platforms have effectively mitigated students’ smartphone addiction
tendencies, achieving dual outcomes of enhanced instructional quality and improved learning be-
haviors.
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Figure 1. Traditional teaching mode vs. online teaching mode
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Table 1. Advantages and disadvantages of traditional teaching mode vs. online teaching mode
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Figure 2. Pass rates of final examinations and make-up examinations for advanced mathematics (Volume ,Volume 2) from
Spring 2018 to Autumn 2022
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Figure 3. Analysis of teaching effectiveness from Autumn 2018 to Autumn 2022
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Table 2. Comparative analysis of preparatory advanced mathematics under the single traditional teaching mode and single
online teaching mode
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Figure 4. Outline design of the three-stage smart teaching mode
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Figure 5. Teaching mind map of limits and continuity
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Figure 6. Pass rates of final examinations and make-up examinations from autumn 2018 to spring 2025
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Table 3. Analysis of teaching effectiveness of advanced mathematics (volume 1) and (volume 2) in periods (A), (B) and (C)
# 3. (A) BMOMEEFHF(LNSFHF(T)HFHURIT

BB 23 M EE WHIZH Iyl HEBER S
®T 2018 Fk(A) 0.78 0.61 0.45 0.55
&KT 2019 H(A) 0.75 0.53 0.55 0.51
®TF 2019 #(A) 0.74 0.56 0.58 0.56
KT 2020 &(A) 0.76 0.59 0.58 0.55
&®TF 2020 £k (A) 0.81 0.58 0.45 0.55
KT 2021 &(A) 0.79 0.62 0.55 0.52
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Figure 7. Teaching curriculum analysis (left) and distribution of achievement degree (right) in each competency dimension from
autumn 2018 to spring 2025
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Table 4. Questionnaire on students’ recognition of blended teaching mode
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