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Construction of the curriculum for developing the ability to solving
complex engineering problems in the field of biotechnology industry

Yibo Zhu, Lingtian Wu, Jinnan Wu, and Hong Ji

School of Biology and Food Engineering, Changshu Institute of Technology, Changshu 215500, Jiangsu, China

Abstract:  Accurately understanding the features and connotations of complex engineering problems is an important
prerequisite for setting graduation requirements, constructing curriculum and designing teaching contents. By discussing the
characteristics of complex engineering problems in the biological industry, this paper explored the demands for undergraduates in
Yangtze river delta region, summarized the typical jobs and their requirements, and expounded the connotation of complex
engineering problems contained in various typical tasks. On this basis, a gradual curriculum system was constructed, which
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included multiple stages of conceiving, formation and application, to cultivate the ability to solve complex engineering problems
in the major of bioengineering. The curriculum coordinated the implementation of deep integration of industry and education,
research feed back course construction, course team and advanced courses building up, professional associations covered all
crews and students, supporting the ability training of solving complex engineering problems.
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Table 2 Typical competence items of practitioners in the Bioengineering profession

HiRBE
Technical ability

FEBARES

Non-technical ability

1% The upstream Fri# In the middle ¥ The downstream
1 FpE TREpRE . IR 1 A RHEEE R EOR 1 WMV R EAif 1 R ARvE. BOR L HIEEAL
Wit M. fiik Large scale cell culture il £ SCH B . BT, daiil . RS

Design, construction and
screening of specific
engineering strains and cell
lines

2. ANERR AT FIIE SR
Cell line preservation and
culture

3. BRRYES . BELRAGI |
Iy T IERE D GkE S
i-&:4

Nucleic acid separation,
gene testing, molecular
cloning, gene editing and
other services

4. FARAUARBERAGE . &
Sffi . 4iir%E
Verification, safe handling
and maintenance of related
instruments and equipment

technology

2. RIS REER S0k
Fermentation process
control and optimization

3. BEXREEAEY TR
5T R

Design and product
development for specific
biological processes

4. FHRAUARBE A5 2 A2l
. 4

Safe handling and
maintenance of relevant
instruments and equipment

Separation, purification and
preparation of active small
molecules

2. iResE Ao Al s
Separation, purification and
preparation of functional
proteins

3. PRl WM
pr}7S <A

Quality control, activity
analysis and method
establishment

4. AARAL AR A LA
. 4

Safe handling and
maintenance of relevant
instruments and equipment

Understanding, implementation,
preparation and writing of
regulations, standards,
technologies and intellectual
property documents

2. B s S A
Cross-professional communication
and cooperation

3. HIBAHME S SR A
Teamwork and leadership

4. AP HOCETE, BAT kil
LA FE

Abide by professional ethics,
practice corporate culture and
engineering ethics

5. &5 ISR

Lifelong learning awareness and
ability

4 AEVREARTEEALNERN
REKR

Hi SO A= 9 TR b MOl 35 A SR AR e o7
RETT . R BUHRANMAL T AR S i) 7R o AR 5
2% TARRMIEHEAT T 008 o A TN B 5 2 A figp e
52 2% T AR RN RE 7 B O B A T~ 2R i
BB B BT H,, 7eilaig s
PR RS P i DA B (EANBR T3 3 BT iR YA O
UM 2 TR IR, T Bk e & SR A
TR B, AT E TR E NI 2R
RO Ly A FE AR R VR (o R A AR
2 i b ) O, B T R e T
Pl ERE 1 B IR B AR TR L IR A 2R

e A= i D 52 2% TR I E 7 B0 % 9 e AR
JUMTRFE P RERS S 4%, AN REAUAUIRSE M AR &

iz
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Peid e TR RE S R ERTRR R (3R 4). A
I, SN A58 L PR P AR RORBE I B
SR RS RN R B 1 T S R U s /N
R, SRR SR 2 TR TS O R 2345 I A
HORBIHRE Sy, BSRIAE T . PRI RSE
BOG (BRAF) ST AR H BN A2 R
L LA R SCA S5 T T AT B A M L&
[F) LA TR 7 S8 BT R B 28 55 A2 AL, TR RERS B
fifp Ry R AH B D AR R BE 22 T ok SO0k o NI,
B 7 gk RS2 2% TR IR RE g B AT ) S B ) e
T RLARIRE A NS, Ul EATrk, Setish
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