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Design and practice of biological reaction engineering flipped
classroom in applied undergraduate colleges

YAO Luye, WU Lingtian, ZHOU Jingya, WU Jinnan, XU Delei, ZHU Yibo, JI Hong*

College of Biological and Food Engineering, Changshu Institute of Technology, Changshu 215500, Jiangsu, China

Abstract: This study aims to explore and refine the teaching aspects of a flipped classroom
approach for biological reaction engineering. The study encompasses three iterations of teaching
practice, focusing on key elements such as theme content selection, implementation process,
evaluation and effectiveness. By integrating relevant industry and societal topics with course’s
professional knowledge, students are encouraged to independently collect data, analyze and
discuss findings, and present their work in group. Comprehensive literacy of students is
assessed through discussion reports, defense reports, utilization of new tools, and team
cooperation. Analysis of student performance reveals that the design and implementation of the
flipped classroom approach significantly enhances student motivation to learn, improves scores,
and supports the achievement of course objectives. Therefore, the methodology presented in this
study may serve as a reference for implementing teaching reforms in core courses in applied
undergraduate colleges, thereby fostering well-round individuals with strong theoretical
foundation, innovative analytical skills, and excellent teamwork abilities.
Keywords: applied talent training; biological reaction engineering;
implementation process; evaluation method
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Table 1 The course objectives of Biological Reaction Engineering

PREEHAR Hix

Course objectives Content

1 HAR OB IR A BLA# Understanding of biochemical reaction knowledge
2 B3 M 1 4 5 Improvement of thinking and analysis abilities

3 A2 =EBHHR AN Application of interdisciplinary knowledge

4 BAEAE . 2% 2T Re S it 2 AR I 5 57

Fostering of teamwork, learning ability and social responsibility

Bl1 “S¥kRNIEFERERFSIRAIRTTRE

Design of the flipped classroom implementation for Biological Reaction Engineering.

Figure 1
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Table 2 The theme content of Biological Reaction Engineering flipped classroom

F 5 Theme % Content

HARUH S0

Hot news events

IRRRH TAEEZER: H AL 6 s —— AL & IS BORSE B 0 B 179 51

Cai Tao, the most beautiful technology worker: willing to sit on a cold bench for 6 years

carbon

dioxide synthesis of starch technology achieves from 0 to 1

RT3 R J i s RE MR o HE i ——2= ) K T 7 BRI SR B A

Vigorously developing clean energy to reduce carbon emissions

ushers in a new era

PURCHR T 7T O

biological fermentation capacity

ZNGE A N4
Determine the victory in the anti-poverty battle

2021 AR R TR AL PU il B e 1 5 9 2 2L 1A B i B

small mushroom “chain” big industry

PRI AL R TR T A

2021 Top ten global projects achieve “public health and epidemic prevention governance to fight the

COVID-19”

sterilization and disinfection of environmental microorganisms

ARG ikl 2 2 B R & R LR ——SF e R 1 A W A

The first united nations world tourism “best tourist village” Yucun Zhejiang

of cellulose

biological fermentation

CEMZRAER YT ), I R A AL R R —— W) ek 2

Convention on biological diversity: jointly building a community of life on earth
X% GB/T18801—2015

What is the next step of air-purifier after the new national standard:
HTRETR LR AW v A= P S5 A B 45T A B

Domestic car brand BYD rapid development

Flb TR s ] el
Research hotspots

RS 2 5 2 A R — e

Pl 7 PR i ot L T et ) g RS 2

vehicles

biodiversity survey

based on GB/T18801—2015

rise of new energy trams VS. stagnation of biodiesel

THE S F AN T B Uk A1 7] ——Z bl 1) B3 ) £

The world’s first artificial skin facial mask

the multiple enzymes synergistic effect

BORHRAS T “TURUBRMAT A LB SR ——R IR B 571
The ingredient list becoming clean: ultimate pursuit of the “yuanke forest”——natural preservatives

Pl Br e 2 1%
Fight against the COVID-19

paxlovid FIPTZZ F & A

paxlovid and azovudine tablet
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Figure 2 The flow diagram of the flipped classroom implementation for Biological Reaction Engineering.
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B3 PAZ|EAARABUER ABIEERE L RAITIRTIA S
Figure 3 Taking starch synthesis from carbon dioxide as an example the discussion entry points in the flipped
classroom implementation.

®3 “SEYRNIE#FHERETN R

Table 3 The evaluation principles for Biological Reaction Engineering flipped classroom

PREE HAR SHE BT W N WA RRE
Course objectives  Scores Grades compositions Evaluation contents Assessment materials
1,2 45 WENE F 1% 5 Theme background e
Report content 11BN %% Discussion content Discussion report
WG/ 255 2 4 H
Environment/Economy/Social analysis
272 3k References
2,3 20 BRI PI%H# On-site presentation ICHRIESriE 5%
Defense report N %5 J@ 7R Exhibition content Record scores of report

[0 % [R]/# Answer questions

3,4 15 GHoGEREH GORHE SRR St
New element usage  Data collection and organization Executing processes
it B R 21 Report chart drawing iL.4lZ PPT Report PPT
%17 - IYE PPT preparation
4 20 ZilINEY (R THEREHR St
Teamwork Responsibility consciousness Executing processes
1 BA-&4E Teamwork A BN AE T4 5%
M7 58 TS5 Record scores for teamwork

Complete tasks independently
T UL Advice listening
H %) Checking-in

http://journals.im.ac.cn/cjben
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