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TN H - b Ol K T AR R R AR @ T H (2021AL15, 2021JD35)

This work was supported by the Huazhong Agricultural University Postgraduate Training Conditions Construction Project
(2021AL15, 2021JD35).

*Corresponding author. E-mail: hexishun@mail.hzau.edu.cn

Received: 2023-11-27; Accepted: 2024-03-13; Published online: 2024-03-19



3234 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

postgraduates majoring in bioengineering. Our teaching team established a “dual-drive and
dual-guide” teaching model, that is, “double drive” (value-driven + innovation-driven) as the
traction, this model integrated professional quality with industry needs, engineering ethics,
and scientist spirit, combined theoretical teaching with research frontiers, industrial cases, and
engineering practice, and incorporated thematic lectures, group peer evaluation, and review
papers into course assessment. The teaching under this model achieved the teaching objectives
of “double guide” (guiding ideology and ability), and improved the postgraduates’ value
identification, innovation awareness, engineering thinking, and ability to solve practical
engineering problems.

Keywords: Biocatalysis and Enzyme Engineering; “dual-drive and dual-guide”; teaching reform;

postgraduate education; professional quality
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Figure 1
“dual-drive and dual-guide” model.
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Table 1 Teaching case design of professional quality (partial)

PR FENE ESUES B Ll R FRILR RT3
Teaching cases Case type Professional quality elements Incorporation mode
WA NS BAT G R Bt AL 2Ry FARRSR: FRfE, SR Rl R
IR B (HITV) & e ) 751 Scientific frontier TS, HERPE SR Classroom teaching,
Synthetic biology design case of rare Academic literacy: knowledge  video demonstration
ginsenosides and HIV replicative enzyme reserve, diversified theoretical
inhibitors perspectives, critical analysis
ability
FEFEF GEFMA NG R EH M iy, =Ry 2AREYE. FoRRm, 298 REJHE . RS
T B TEA O MK A B, BUS A SR455E /% Industry mission, RN, KB, MESE Classroom teaching,
B AR scientific frontier Scientific thinking: video demonstration
Chinese scientist Ma Yanhe achieved the demand-oriented,
first de novo synthesis of starch from multidisciplinary, bold design,
carbon dioxide, obtaining world-leading rigorous demonstration
scientific results
A A o BE L A ATER R S iL iR FHOPREFR . S2dioRE, BRI Ko Wbaibe 1 &2
7 TH BT 5T T & Stories of scientists B, ORIAAF], O TUIRB RIS
The research and development of phytase  around us Scientific spirit: seeking truth Interview materials of
preparations by our outstanding alumnus from facts, pursuing truth, Academician Yao Bin
Academician Yao Bin indifferent to fame and wealth,  and his disciples, etc.
devoting to research
NG TR R GO R B AI AT SR AT BIFTRES . (AT TR By WA 4l A it
5 1 ALY i DL R A OC8E, Scientific frontier B, SRR T RIS, K OB, RS
NI BE S SIS Postgraduate students
Professor Zhao Huimin, a Chinese expert in Innovative ability: use new tools form groups to search
enzyme engineering, carried out directed and new methods, encourage for information and
evolution research of enzymes and students to express themselves ~ conduct case sharing
provided key technologies and support for and brainstorm
the Nobel Prize

ZWBAREET), TR TR AR TREEHE. fmkfia  Inlfidr. EERVETE, ¥ SIS0, L%
i b WL R A B A P IYE] Engineering ethics, M EL AR, B EIN.  Enterprise visit, field

Visit the black soldier fly factory, industry mission RER investigation
understand the role of enzyme engineering Industry mission: grasp the

in black soldier fly larvae treat organic forefront of the industry,

solid waste and ultimately produce insect enhance food security

proteins awareness, ecological and

environmental awareness
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Table 2 Core theory teaching content of the course
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Chapter 1. Molecular enzyme engineering Synthetic biology design of rare ginsenoside synthesis
enzymes
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Chapter 2. Enzyme and cell immobilization Construction strategy of alkaline phosphatase fusion enzyme
gene
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Chapter 3. Enzyme inhibitor HIV replicative enzyme inhibitors
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Chapter 4. Simulated enzymes and their applications Molecularly imprinted polymer mimetic enzymes

IR WL 3 it A1 0 A2 St s A L

Chapter 5. Enzyme sensor

Clinical applications of enzyme biosensors
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Table 3  Scoring criteria for mutual evaluation of topical presentation

S TEVFNA(30%) PPT VK HE(15%) FBUEIE(30%) H.5)RI%5(20%) ICHR R (5%)
Score  Speech content PPT production level Keynote speech (30%)  Interactive Q&A Report hosting (5%)
(30%) (15%) (20%)

90-100 PZEFNSC, EAIRAEG 1152, ST BT SRR, el S

Production exquisite, Expression fluent, time

Content detailed,
topic clear structure clear
80-90
AH L bt
Content relatively
detailed, topic exquisite, structure
relatively clear relatively clear
70—80
Content general, Production general,

topic general structure general

60-70
AEH

Content poor, topic ~ Production poor,

poor structure poor

time control

reasonable

B, AR IR S, JRM L SRIBERA, Wl

Production relatively Expression relatively
fluent, time relatively
reasonable
WA, el — M FE—R, 4R — i R, IR [ 2 A ER , R 28—k, Pl
General statement,
general time control

WS, IR E RS M E AR, a4

Expression not fluent,

I ERS , RIS A8V, Tl R AT
Answer accurate, Organization effective,
explanation clear control good

(1A AT, PR A AHREA AL, AR
0 R4F

Answer relatively Organization relatively
accurate, explanation effective, control

relatively clear relatively good

BATE M

Answer basically

Organization general,
control general
accurate, explanation

basically clear

MIEAHER , AN S, Pl
T2 T Organization poor,
Answer inaccurate,  control poor

explanation unclear

unreasonable
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Figure 4 Sub-item satisfaction evaluation of postgraduate students. A: Evaluation on the improvement of
professionalism, whether the course learning plays a positive role in guiding one's own values, worldview, and
professional recognition; B: Evaluation on the variety of teaching forms, whether teachers are good at using a
variety of teaching methods, means and resources; C: Evaluation on the improvement of one’s own ability,
whether the course learning helps to cultivate one’s independent thinking, critical thinking and innovative

thinking ability; D: Evaluation on the teaching of cutting-edge knowledge, whether the course learning has
enabled students to understand more cutting-edge or applied knowledge.
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