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Reform and exploration on Fermentation Engineering course
online and offline blended teaching mode under the normalized
epidemic prevention and control
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Abstract: Online and offline blended teaching had become a new teaching mode adopted by many college
course under the normalized epidemic prevention and control. Combining the advantages of LBL teaching
and MOOC teaching, the course team re-constructed the online teaching process of Fermentation
Engineering course with student as the center, and a series of reform and exploration were carried out on the
teaching objectives, teaching requirements, teaching chapters, teaching assessment, teaching methods and so
on. Meanwhile, the course team tried to turn the online flipped classroom and the ideological and political
education integration into the classroom teaching mode, the students’ enthusiasm for autonomous learning
had been improved, and it also promoted and improved the teaching and learning effect of course teaching.
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Table 1 Teaching content before and after blended teaching of Fermentation Engineering course

A Type  SEJififiy Before implementation SZjiti i After implementation
H2#AT55 Teaching task 2ENPE R SF) 205445 Teaching task 2FETEL
Class hours Class hours
(classroom 23 % I
teaching) Offline  Online
NS B REETRYS 2 #Hit S REE TR 0 2
Teaching Chapter 1: Introduction of Introduction Chapter 1: Introduction of
content fermentation engineering fermentation engineering
W KR LIECEY 8 Rl — . MLRIRY 2575, RHRORIR 4 4
Chapter 2: Microorganism of KIEET 2 Chapter 2: Source of strains
fermentation industry Module 1:
= WERAERHHE 4 Typical =, B Ak 0 2
Chapter 3: Culture medium and fermentation Chapter 3: Medium preparation
preparation process
SRPURE . KR AAS R 6 SR FhTHORERSR 2 2
Chapter 4: Sterilization and air Chapter 4: Expanded seed
sterilization culture
SEILEE: WUEMIMACEETY 4 WL REEIRRT 2R 4 4
Chapter 5: Metabolic Chapter 5: Fermentation
regulation of microorganism process control
SNE . REESIA 4 B = {2 BRE: ARSI 4 0
Chapter 6: Fermentation THEFEAEH  Chapter 6: Fermentation
kinetics TERBETH  kinetics
L. REEL 8 FAI LT SbE. AP ARfEE 4 0
Chapter 7: Fermentation Module 2: Chapter 7: Oxygen transfer in
process control Application of  reactor
BN REEFHIN B ERE 4 basic principles  2f/\& . KEESRMALSHOK 4 0
Chapter 8: Separation and of chemical Chapter 8: Optimization and
extraction of fermentation engineering in  amplification of fermentation
products fermentation process
industry
FILE . MR KT 4 Bie=. MR IR, BILRRALNE 1 1
Chapter 9: Typical anaerobic B R TR i Chapter 9: Amino acid
fermentation Module 3: fermentation
St MR AUR I 4 Typical StE. YA RKRE 1 1
Chapter 10: Typical aerobic fermentation Chapter 10: Antibiotic
fermentation products fermentation
Hh . WL 2 2
Chapter 11: Alcoholic
fermentation
ST AHRKRE 1 1
Chapter 12: Organic acid
fermentation
Sh=E PR 1 1
Chapter 13: Microbial vaccines
2£AF40/ N Subtotal teaching hours 48 28 20
48
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Table 2 Comparison of teaching effect before and after blended teaching

UYE| ST i) 1 K5

Item Before implementation ~ After implementation ¢ test

A% Number of periods (period) 3 3

AR N\ Numbers per period (people) 45,41, 42 38, 40, 39

AR %t Final exam (score) 73.240.6 74.3+0.5 t=-2.592, P=0.061>0.05
SRR 2 91.4+0.8 94.9+0.5* =—6.750, P=0.003<0.05
Evaluation score of students’ teaching quality (score)

PO RIFTITE 88.5+0.7 93.940.5* =-10.675, P=0.000<0.05

Evaluation score of teachers’ peer evaluation (score)

Note: *: P<0.05
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