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Abstract

To support the cultivation of innovative and entrepreneurial talents in application-oriented univer-
sities, it is urgent to empirically examine the actual impact of fundamental mathematics and statis-
tics courses on undergraduates’ innovation and entrepreneurship practice ability. Based on course
grades and innovation data of 188 undergraduates from Shanghai Lixin University of Accounting
and Finance, this study systematically investigates the differential effects and group differentiation
of Mathematical Analysis (theory-oriented) and Mathematical Statistics (tool-oriented) using Spear-
man correlation analysis and hierarchical clustering. The results indicate that: 1) Overall, funda-
mental courses are significantly positively correlated with innovation and entrepreneurship ability
(r =0.65~0.69, p < 0.001), but the predictive power of Mathematical Analysis (r = 0.665) is signifi-
cantly higher than that of Mathematical Statistics (r = 0.369), highlighting the core value of abstract
thinking training; 2) Process engagement (a composite variable constructed based on multi-dimen-
sional indicators including study duration, homework independence, and classroom interaction
quality) is significantly negatively correlated with innovation and entrepreneurship ability (r =
-0.586), revealing that authentic academic ability is more critical than surface learning behaviors;
3) Students can be classified into three types: “Dual-Excellent” (29.3%), “Mainstream” (35.1%), and
“Challenge” (35.6%), with structural differences in ability transformation efficiency. Based on the
Transfer of Learning theory and Bloom’s Taxonomy of Educational Objectives, this study deeply ex-
plains the higher-order transfer advantages of deep cognitive processing in theoretical courses
compared to procedural knowledge in tool courses. The study recommends achieving precise culti-
vation of innovative talents through stratified teaching, curriculum content optimization, and abil-
ity-oriented evaluation.
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Figure 1. Theoretical framework of technological innovation ability evaluation
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Figure 2. Distribution characteristics of fundamental course overall grades and technological innovation composite index
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Figure 3. Heatmap of technological innovation activity engagement and achievement distribution and scoring criteria for in-
novation-entrepreneurship indicators
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Figure 4. Correlation heatmap
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Figure 5. Relationship between process engagement and techno-
logical innovation ability
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Figure 6. Characteristic distribution of different technological innovation groups
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Figure 7. Cluster distribution of fundamental courses and technological in-
novation ability
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