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Teaching reform and practice of bioengineering comprehensive
experiment based on virtual simulation technology

DONG Bin, WU Tao, YAO Zhigang, WANG Jun, LI Jianqing, ZHAO Wenjuan,
LIU Longxiang, SUN Chunlong, SU Zhiwei, LIU Bin

College of Biological and Environmental Engineering, Binzhou University, Binzhou 256603, Shandong, China

Abstract: Bioengineering majors require students to acquire excellent abilities of thinking and
analyzing complex problems and have high requirements for students’ comprehensive practical skills.
Because of the professional characteristics, it is necessary to develop students’ abilities to solve complex
problems via the teaching of a series of experiments. Therefore, it is particularly important to reform the
traditional experiment teaching for students majoring in bioengineering to improve the teaching quality,
which have great significance for the cultivation of comprehensive talents. In this study, with the
advantages of geographical location and resources to cultivate application-oriented innovative talents,
the course group of Comprehensive Experiment of Bioengineering has designed the course based on
virtual simulation technology in Binzhou University. Taking the experiment of extraction and bioactivity
analysis of Suaeda salsa (growing in the Yellow River Delta) polysaccharide in fermentation as a case,
we studied the course design idea, experimental process, teaching method and result analysis, and have
improved the teaching performance. This case analysis provides new ideas and content reference for the

teaching reform of similar courses.

Keywords: bioengineering; virtual simulation; comprehensive experiment; teaching reform
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Figure 3 Optimization and verification of fermentation conditions.
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Isolation and purification of Suaeda salsa polysaccharide.
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Figure 6 Structural identification of Suaeda salsa polysaccharide.
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Table 1

FH I RERMEBF REHRRTEN
Students’ evaluation of teaching quality indicators
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Primary index

N
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Y E Y

Secondary index

LR iicl

Full marks score

FHIHE

Average score
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Teaching aims

0.15

EE o

Teaching

0.40

processes

Heornik
Teaching
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methods
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Teaching

effects

BARTEM AR5 91.5
Overall
evaluation

SCore

FFE KRR
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PR E bR, EARH

Teaching aims are clear and the key points are prominent

FEa F R SEbrfioRk,, BRR B

Meet the actual needs of students

PUENA RS, WA, RIS SRR
FF6 R EER

The teaching content is substantial, the depth and width are
appropriate, and the engineering applications are reflected

PR AR VI G E, %5 B

Teaching knowledge points are accurate and easy to understand
IR, RRVES, BUBRIH

Thoughts clear, inspiring and encouraging innovation

WO EE DGR PSR E R, TR R A SRR RE T
AE S if b P2 A 2 HH A ) T, 2 PR A E ) i

Stimulate students’ interest, arouse students’ enthusiasm, pay
attention to promote students’ practical abilities, and deal with
students’ questions in time

TR, TBeE A 5 St

The method is novel, reasonable and easy to implement

7P e 3 S e I s¥ i

Improve students’ learning initiative

BT B AR RNR 2 KRBT )5 18]

Conform to the new direction of teaching mode and system
development in the new era

AR TR A OGS I — AR LR, A —E B A FR R
[ 25 i

Students should master relevant experimental principles and
operating procedures together, possess certain self-solving
abilities

TR R AYE . BRI N A, RREE R A SR
BtRE Sy . AUETE RS BT R

The process reflects comprehensive and design experiments, and
can cultivate students’ experimental design abilities, innovative

thinking and innovation
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5 %iE
ZEE MR SIS S AR W) T AR Ll B 35 K F

PR A B B3R, SRR E AL S
RE ST MG IR SR AW TG AR 5 0 Al A 4%
WA PRSI N A R IR R R SC B, 2
THORBZ R SEMN, MRL I mFERA
ARTE S Al B X T PR AR . A AR s &

B ERHIE & S A B GO, SEHEE
Py TREL L B RE S AN IS O, N7 T LA
AN B AR D B SR B R £ 5 R U
DF LI URERE , 5 AW 2 24 )7 I M S - At B )™
AT TABLES S, R R 5 >
FIHEREFE T A [T 15 A 57 SE PR A ol & e AR
F, PG T B RBCASOR . WA BRI
— 7 TR A 20 0 T AR RE S Jy HAB R 2 vy
Rt el s g S X, JLREIHESh A ) TR
LA LR A RE BT A B 5
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