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Outcome-based education enhances the innovative capabilities
of biological science undergraduates in the context of new
engineering
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Abstract: In the context of new engineering, it is of great importance to enhance the innovative
capabilities of biological science undergraduates receiving higher education. We conducted a
questionnaire survey at the School of Life and Environmental Science, Hangzhou Normal
University to examine the current situation of undergraduates’ innovative capabilities. We
explored the teaching reform in biological majors based on outcome-based education (OBE)
from teaching innovation, tutorial system establishment, and dual integration of
research-education and production-education. Furthermore, an empirical study adopting the
Williams’s Creativity Assessment Packet highlighted that the OBE-oriented teaching reform
effectively fostered students’ creativity and laid a foundation for enhancing their innovative
capabilities. This study provides valuable insights for cultivating innovative talents majoring in
biological sciences in universities.

Keywords: outcome-based education (OBE); biological majors; innovative capability; empirical

study; higher education
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Table 1 Implementation of a hierarchical approach for enhancing practical teaching in undergraduate
biology education
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Establish a practical project led undergraduate
innovation ability training system
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Figure 2 The system for fostering undergraduates’ innovative abilities via a combination of on-campus and

off-campus practical teaching projects.
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Figure 3 Data analysis of the Williams Creativity Disposition Scale. A: The significance differences of total
creativity tendency scores among different grade levels. B: The mean differences in participation in
experimental practice teaching reform courses based on OBE educational philosophy. C: A comparison of the

mean differences in participation levels for innovative practice activities. P>0.05 (ns); 0.05>P>0.001 (*);
P<0.001 (**).
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Table 2 The impact of experimental practical teaching reform courses and innovative practical activities on

student achievement

B3 ) B fE B PRAERR  PLRTE
The total score level of creativity® Standard Wald
error

A

Degrees Significance
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freedom

M R Exp(B) Exp(B)fY 95% & 17 X [i]
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a: The reference category is the total score of creativity is unqualified. b: This parameter is set to zero because it is redundant.

“Non-participation RC” and “Non-participation IPA” were set to zero due to redundancy (b of the table), The results for other

sections are denoted by dots and are not significant. B: Regression coefficients.
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