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Development of the first-class undergraduate course
Fermentation Engineering in local engineering colleges

CHENG Bo*, JIN Xiaoyun, LU Yang, JIANG Nan, HU Guoyuan, ZHAO Xihong

School of Environmental Ecology and Biological Engineering, Wuhan Institute of Technology, Wuhan 430205,
Hubei, China

Abstract: Fermentation Engineering is a characteristic engineering course featuring extensive
knowledge, rapid discipline development, and close integration with production. This course is
designed to cultivate engineering talents with strong practical ability, innovative thinking, and
engineer spirit. Focusing on the shortcomings and difficulties of the theoretical course in the
training of engineering talents, we have established a teaching model of “three modules+two
passestthree step progression” according to the gold class standard of being advanced,
innovative, and challenging after four years of exploration on the teaching reform of
Fermentation Engineering. In this model, the online and offline teaching content is re-organized,
with the introduction of cutting-edge knowledge; an active learning environment is created to
cultivate advanced thinking; contextualized project-based teaching method is employed to
provide practical scenarios and challenging tasks; a multi-assessment model composed of
students, teachers, and corporate (expert) judges is formed to stimulate the enthusiasm for
learning; the forms of ideological and political education are enriched to improve the attraction
of the course. The teaching reform has stimulated the teachers’ enthusiasm for teaching and
building rapport with students and improved the students’ participation, experience, and
initiative, with the formation of a distinctive feature of combining theory with practice and
engineering. Furthermore, the reform has improved students’ self-learning, collaborative ability,
skills in solving complex engineering problems, and gaining sense, achieving the teaching
goals.

Keywords: Fermentation Engineering; reform of first-class undergraduate course; online and
offline blended teaching; multi-assessment
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Learning objectives

Adhere to the engineering ethics of the fermentation industry;

Emphasize the consciousness of process design for resource

Higher- Create A conservation and environmental friendliness; Cultivate a sense
order Cultivation—e@ of social responsibility rooted in practicality, commitment, and

thinking Evaluate - the goal of becoming a strong technological nation

il Possess the ability to apply fermentation mechanisms and process

B . simulation theories to design microbial improvement schemes;
E-—© Analyze fermentation process phenomena and metabolic
- patterns to achieve process control; Resolve complex engineering
problems related to fermentation; Ability to design, implement,
o and manage fermentation processes

Lower-

order
thinking Understand
skills
[Rni-© Familiar with the basic techniques of industrial fermentation and
E the principles of biomanufacturingproducts; Able to describe

Key learning points Learning difficulties

(® Analyze the phenomena and essence of the
fermentation process
Through understanding of metabolic pathways and
regulation, as well as characterization and simulation
of biological processes

® Modern fermentation principles and knowledge
of upstream and midstream engineering

® Able to design, implement, and manage thebasic process
of fermentation products

Understand the production processes of industrial
enterprises, and able to analyze and solve complex
engineering problems in the fermentation process

® Improvement of microbial strains, fermentation
process design and control

® In shaping values within technical content
Adhere to engineering ethics, uphold the concept of green
sustainable development, and cultivate a sense of social
responsibility rooted in practicality and commitment
towards building a strong technological nation
I

(® Application of biological and engineering principlesin
microbial and bio/biochemical systems

Bl1 “kEBEIERENHFEFRT

Figure 1 Design of teaching objectives for Fermentation Engineering.
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The knowledge system
without logic

1T

1T

Can not develop
advanced thinking

Unable to apply
knowledge and skills

The forms of education
lack appeal

Can not share
viewpoints

Unable to participate in
the production

The evaluation methods
are monotonousc

fus

Structured teaching
content

Interactive learning
environment

. 2

Difficult to gain practical
experience

Difficult to integrate
personal experiences

1

Scenario-based project
teaching

leachingcases 1rom
production

Ll

o

Experiential educational
activities

Engaging role-playing

a

Higher-order thinking
in offline teaching

Lower-order thinking
in online teaching

Project tasks from
enterprises

Diverse forms of
education

Problem-based
teaching method

Online virtual simulation
experiments

Diverse assessment
methods

On-site production video
from enterprises

Simulated role-playing
of corporate positions

= =

= =

= =

2 “REBIRRERARNHFRITER

Figure 2 Design ideas of hybrid teaching mode for Fermentation Engineering.
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Figure 4 Diversified assessment mode for Fermentation Engineering. A: The composition of course grades. B:
Example of scoring criteria. C: End-of-term team defense record form (example of expert evaluation record).
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Table 1 Teaching reform methods for Fermentation Engineering
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Construct a “three modules+two
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