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Design and implementation of blended teaching for
Fermentation Engineering Experiments based on
“Experimental Space”

ZHANG Suping', SUN Shiging', XU Wei', YOU Zhongyu >

1 School of Advanced Materials Engineering, Jiaxing Nanhu University, Jiaxing 314001, Zhejiang, China
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Abstract: Online and offline blended teaching has become a new form of teaching in higher
education. The “Experimental Space” platform supports shared applications of virtual
simulation projects, which is a supporting condition for teachers to carry out blended teaching.
Fermentation Engineering Experiments is a comprehensive and practical course in
bioengineering. In response to the pain points in the teaching of this course, we combined the
high-quality virtual simulation resources shared on the platform with the self-designed online
learning resources to create the production scenarios for offline experimental classes. The
offline experimental classes simulated production reality and assigned “job” roles to carry out
experimental tasks. After class, the task was to create experimental reports and videos to
achieve a closed learning loop. The combination of online and offline teaching has improved
students’ initiative and enthusiasm in learning, enhanced their operational skills and
problem-solving ability, and formed a blended teaching mode suitable for experimental
teaching. It provides an example for the teaching application of shared virtual simulation
projects.

Keywords: Experimental Space; virtual simulation experiment; sharing; blended teaching;
Fermentation Engineering Experiments
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Table 1  Online teaching resources set up on the “Experimental Space” platform
TR AR [

Resource name Content

HE AU H A5 AR LT R e ™ T L O BB A s ) i 4005 LS 56

Virtual simulation Biofuel ethanol fermentation production and its key technology control virtual simulation experiment
experiment
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Preview PPT,
literature and

Preview PPT includes experimental learning objectives, experimental process and experimental scoring
standards; The literature introduced the frontiers of yeast culture; The microcourse introduced the

microcourse fermentation tank equipment and pipeline system
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homework

K R]

Experimental tasks: There is a 20 L mechanically stirred fermentation tank, which needs to use yeast for
the fermentation and preparation of single cell proteins

Please design the technological process according to the preview resources and the virtual simulation
experiment of ethanol fermentation production, meanwhile put forward problems that may be involved

in the process
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Publish the problems that can’t be solved or the matters that need attention in the experiment in the

discussion area
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Figure 2 Process and arrangement of Fermentation Engineering Experiment.
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Table 2 Position table of simulated factory setting in offline experiment class

< o2 4% < L TE
Position name Post responsibilities
RBELERK BT /N 53 T RIAR R 54057 B AT: 55 B 43I, X 84S S 30 H 1 4 38 5 AT

Fermentation section chief Do a good job in the division of labor and the allocation of corresponding posts and tasks,

and take full responsibility for the entire experimental project
BIAS ALy B, B ER AT ICIE g s R R R

Activate and expand the culture of bacteria to ensure that the seeds are free of pollution;

BIFPEAR 51
Strain technician
inoculation in fermentation tank

KB T 2SR . pH. SRR I G242 R V5 Y4 il 55

The process control of fermentation process includes temperature, pH, residual sugar content

A N
Fermentation technician
and the control of contamination free of miscellancous bacteria

IS 5 2 ek R R AR B S B 53
Analysis inspector Sampling and parameter detection analysis of fermentation process
WA B B RBEHETE . LR K, AR RS R RS A s T IE R

Equipment technician Fermentation tank cleaning, safety inspection and sterilization, and ensure the normal

operation of the equipment during the whole fermentation process
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Product inspector

Isolation and purification of yeast, product testing
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Table 3 Course evaluation system
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Screenshot of video produced by students. A: Sterilization operation for fermentation medium. B:
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Table 4 Investigation results of the design of hybrid teaching based on experimental space

[ 13 WAL AR K A WA

Questionnaire title Very helpful Helpful Commonly A little help No help
(%) (%) (%) (%) (%)

SEEG S [A) - b 2O A N 2 SR 2R S0 A B B o 41.9 442 93 4.6 0.0

Is the content set by the teacher on the experimental space

platform helpful for your study?

S A (A £ b GRS R 2 20 A Bl 2 34.8 48.9 11.7 23 23

Is microcourse on the experimental space platform helpful

for your study?

SRy 2S5 PPT . SCHRXT 2 ] A7 5 Bl 7 32.6 534 7.0 4.7 2.3

Is PPT and literature on the experimental space platform

helpful for your study?

LYz A B RSB R IR T/ 27.9 46.5 140 9.3 2.3

e

Is the virtual simulation resources cited on the experimental

space platform helpful for your study?

SR =S [P R Al X sy > A B 7 46.5 326 209 0.0 0.0

Is the preview work on the experimental space platform

helpful for your study?

PR b/ N AR 2 1 O SO ARAT S e 2 48.9 302 186 2.3 0.0

Is it helpful for you to study in groups in class?

e BIUE KB R S R R 2T A B 37.2 27.9 209 7.0 7.0

Is it helpful for you to fill in the fermentation process

record form in class?

AN ) AEL BT R 27 ) A e 37.2 372 209 4.7 0.0

Is video shooting helpful for your study?
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