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The exploration and practice of trinity education concept in
the teaching of Microbiology experiment

WANG Zhiwen', FENG Yuanhang, ZHU Yong
School of Chemical Engineering and Technology, Tianjin University, Tianjin 300350, China

Abstract: Microbiology experiment is the basic course and a core practice course of bioengineering,
pharmaceutical engineering, food science and engineering, synthetic biology and other majors. According
to the trinity education concept of value shaping, knowledge imparting, and ability training, we set the
teaching objectives of microbiology experiment and developed the teaching content system involving
value, knowledge, and ability. Further, we improved the teaching contents and methods to keep up with the
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times, integrated online and offline teaching, standardized the experimental methods, and fused science

with education to foster students’ innovative thinking and enthusiasm for research. Additionally, we

improved the evaluation system by establishing a comprehensive assessment scheme covering knowledge,

ability, and value, and created a microbiology laboratory culture with professional characteristics. The

trinity teaching mode of microbiology experiment has been initially established to serve the training of

all-round high-quality talents.

Keywords: Microbiology experiment; value shaping; knowledge imparting; ability training; evaluation

system; laboratory culture
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Table 1

The trinity curriculum system of Microbiology experiment

TR (RN )
Knowledge imparting
(teaching contents)

fie ) K5 %
Ability training

FiRIERER
Value shaping
MBHE LR MEBHE Hbr

Ideological and political
education elements

Ideological and political
education objectives

1 B SR FE 25 A KA

1 Preparation and sterilization of
culture media

2 IR A R o3 B AL A T
TEEWEE

2 Isolation, purification and colony
morphological observation of
microorganisms in soil

3 R ARUEE A S TR g e S
MG

3 Use of microscopes, staining and
morphological observation of
microorganisms

T L5 figp e ) RLRE
Ability of thinking and
solving problems
WLELRE T

Observation ability

Floge 7 R Y S0 25
Scientific and rigorous
experimental attitude

4 WERER . B L RPN RREEN

4 Morphological observation of yeast,
mould and actinomycetes

5 AR R/IN S BORE B I E

5 Determination of microbial size and
count

6 FREE IR 2 X T A 1 )5 i
6 Effects of environmental factors on
microorganisms

7RG 5K gk FVRE e S 6
7 Macromolecular hydrolysis and
sugar fermentation experiments

8 IMViC 5#ifb &5

8 IMViC and hydrogen sulfide
experiment

9 i ZEAFT B A5 A8 RO

9 Mutagenic effect of Bacillus subtilis

10 FIIFH 16S rRNA JE K5 51 % 1 411
10 Identification of bacteria by 16S
rRNA gene

L1 20T 2 19 & e S A )

11 Fermentation and detection of
bacteriocin

Exploration ability

BERET
Thinking ability

o W &b
Ability of discovering
and analyzing problems

7/ Ereeovsatal

Biosafety awareness

2 P 6 7 BB
Bacterial identification
ability

Exploration ability

WEAES

Exploration ability

Exploration ability

12 F2 R AR . UEYZm Q)8 RE

12 Gram staining, microphotography,
microbial painting

Innovation ability

PR T LR S
Specification usage of special
equipment

WAV Z R

Diversity of microorganisms

ST I 1] 5 45 S AT S
Time for ethanol
decolorization and reliability
of results

HHRMKHA
Discovery of penicillin

I /N B ) B
The modern methods for
determination of microbial size
and count

2021 A DUR A Bl ol e 27
AV SN YR ) T T
2021 Nobel Prize in
Physiology or Medicine for
“The discovery of temperature
and touch receptors”

KT S I S Ak B
Fermentation industry and
waste treatment

PR A 2 A A 5 5 1) & T
ﬁ
Development of modern
physiological and biochemical
identification kits

Tl PR Y SR AR
Pivotal technology of
industrial strains and industrial
enzymes

H SR S R 58
Automated microbial
identification system

B2k il

Creation of new medicine

R 1] - A 32 A

Positive themes

S A A R
Laboratory safety awareness

MR ZHENE . Zoutk
Diversity and pluralism of
the world

FEHEA LRI RGP
Rigorous and serious
scientific research spirit

BT IRE PR #h
Spirit of scientific research
that dares to explore
FHE

Advancement of science and
technology

P IERHELE, B R
e W 1R BT A SRR 8 i J%
Broaden vision of science
and technology, cultivation a
sense of responsibility and
mission to scale the heights
of science
AR, Ll TR
Ecological and
environmental protection,
professional responsibility
e AR R

Enhancing professional
confidence

T

Spirit of craftsmanship

QUHTRE M

Spirit of innovation

(ORI TER

Spirit of innovation

MBS LTSS
Combination of ideological
and political education with
aesthetic education
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Figure 1
method.

A: T4l B: UE4UR

Effects of chemical disinfectants on microbial growth. A: Punch method; B: Filtering paper
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Rhizopusoryzae rhizoid

B3 #HMOBWHBEIERA

Figure 3  Partial photomicrographs of microorganisms.
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Figure 4 Partial paintings with microorganisms.
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Figure 5 Laboratory culture development of Microbiology.
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