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Reform and new practices of “Learning situation” project
teaching of Microbial Technology
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Department of Medical Technology, Liaoning College of Medical Vocational, Shenyang, Liaoning 110101, China

Abstract: In view of the demand of health profession for medical biotechnology professionals in higher
vocational colleges, the course of “Learning field” of Microbial Technology should be set up to meet the
needs of enterprise employment groups. Develop and design the “Learning situation” teaching unit
oriented by the working process in the production or service practice of the enterprise; Carry out the
project teaching of integration of theory and practice and the interactive teaching reform of cloud class. We
have adopted diversified assessment forms, guided by products or project achievements, to provide
students with opportunities to perceive and experience the work process. Through the long-term intensive
training of *“Learning situation” project teaching, students have accumulated comprehensive skills and
quality to adapt to the future post.
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Table 1 Content of learning situation of microbial technology

Learning situation

Learning tasks

Credit Job source in enterprise field
hours

Observation of bacterial
microscope and plate
cultivation

Microbial control of
different experimental
articles

Routine inspection of
seed batch: isolation,
purification and culture
of microbial pure species
Probiotic strain selection
and mutation breeding
Determination of
bacterial growth

Detection of control
bacteria in biological

products

Identification of bacteria
and fungi

Recovery and

. Microscopical observation of Streptococcus thermophilus in yoghurt 8
Microscopical observation of Staphylococcus aureus on plate

. Morphological observation of yeast in active dry yeast powder

. Colony observation of bacteria, yeast, actinomycete and mould
Medium preparation and moist heat sterilization 4
Dry heat sterilization of glass plate

. UV sterilization of bacteria on the surface of aseptic room and plate

. Chemical disinfectant sterilization

. Detection of bacteria and fungi in sterile operation environment
Slant inoculation of Escherichia coli 8
. Isolation and purification of Staphylococcus aureus

Sampling, purification and culture of oral fungi

WNRPURONE NN PR

1. Isolation and single strain fermentation of Lactobacillus in yoghurt 8
2. Mutagenesis of Bacillus subtilis by ultraviolet

1. Determination of total bacteria in water (plate colony dilution 8
method)

2. Quantity determination of active yeast

Detection of Escherichia coli in microecological preparations 8

1. Molecular identification of Staphylococcus aureus (Analogue 12
simulation)

2. Biochemical identification, genomic DNA extraction, PCR
amplification and nucleic acid detection, gene sequence homology
analysis of oral fungi

1. Recovery of freeze-dried bacteria 4

preservation of laboratory 2. Liquid paraffin preservation of Escherichia coli slant bacteria

strains
Cordyceps cultivation

Penicillin fermentation
production
Fermentation of
Lactobacillus and yeast
Bacteriostatic test of
antagonist

3. Cryopreservation of monoclonal Candida albicans in glycerine tube

1. Preparation of Cordyceps Borealis 16
2. Preparation of Cordyceps militaris liquid strain

3. Cultivation of Cordyceps Borealis

4. Extraction of small molecular peptide from Cordyceps militaris

The use of simulation software for penicillin fermentation 8
1. Lactobacillus fermentation 8
2. Fermentation yeast in fermentation tank

1. Bacteriostatic test (tube dish method) 4

2. Microbiological determination of erythromycin titer

Microbiological examination in
medical institutions/Routine
inspection of microbial seed batch
in Biological products company
Microbiological control and
aseptic operation in medical
institutions/Biological

products company

Microbiological examination in
medical institutions/Routine
inspection for seed batch of
biological products company
Strain Source of biological
enterprise

Determination of the growth of
probiotic seed; Detection of
microbial contamination in food
Detection of Escherichia coli
engineering bacteria for
biological products and control
bacteria for biological products
Detection of pathogens in hospital
by molecular biological methods
and microbial gene sequencing
service in biological Enterprises

Bacteria preservation of medical
institutions and biological
products companies

Microbial fermentation
production

Microbial fermentation
production

Microbial fermentation
production

Activity determination of
microbial fermentation products
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Integration of teaching, Summary and evaluation
learning and doing

Before class

In class

After class

Teacher: Provide video,

Student: Get task list write

Teacher led: Explain key points,

animation, listen to plans, report,
micro class teach, evaluation
brainstorm, summary

answer questions

Students as the main body:

preview Maklng plan; Students: Product display,

Report 1mplem§ntat10n plan, PPT report,
preparation before inter group
practical training, evaluation,
practical training, reflection and
process record, discussion

result analysis,
reflection and
discussion

Teacher: Listen to the

1 EI—RLmEHF

Figure 1 Project teaching of integration of theory and practice
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Table 2 Example of project teaching implementation

TAERAAE S Y N5 UL PR R Her )T Eaih)
Job tasks Learning situation Training project Classroom Teaching method Class hours
BRI F AR AT R FRYS g IAGERR RN Tl B PRAT: A% 4

A ZSIE R R g

W BRIMANEFL — e

Before class: Study independently
PR Ak

B Microscopic FF B W £ Professional

Routine inspection of ~ Observation Observation on  Integration of  PPT {4, 7R¥, Sk

seed batch for production ©f bacteria Streptococcus  theory and In class: Teaching-Learning-Doing

of microecological viable thermophilus and Practice integration; PPT teaching, teaching
bacteria preparation by a Lactobacillus ~ ¢lassroom and practice

biological products bulgaricus in . PPT LR ASTE

COlTEl yoghurt After class: PPT report comments

A R AR AL R Jb RRE AR A BRAT: A 8
Production of biological Cordyceps A A Before class: Study independently

fermentation products  cultivation

Preparation of
liquid strain of
Cordyceps
militaris

PR “H—— M — 1Ak
PPT YH% . U=, /I
BHE . RE TR

In class: Teaching—Learning—Doing

integration; PPT teaching, case teaching,
group discussion, teaching and practice

WS : PPT ICHR A BE
After class: PPT report comments
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P
Collect wild
Cordyceps militaris
samples

|

{Extraction of small molecular

peptide from cultural waste

B2 ZFASEFIRENGFRERIARE

Strain separation

and purification

N
p
Drying of fruiting Harvest fruiting Cordyceps
body body cultivation
G
Freeze drying of
small peptide

WA I M RS A RO, LA A5 I RE
A BTG EESS . PRI | R BIATIE2 5E
e, FEMA TG EARSEIEER, Jr i it
S fpiss GO0, 1A Bl I AE KA, P
AIRCRAIROCR .

5 ZEIEBIWM

AR 2 2 USRS 25 AL MR A% A R A T
ZICMFE LI, BEZNSTr IR % (IR
AE 1A AL SR,  50%) IS B A% (5 2 > fi 45
ZPE 5 SRR A 70%+EUERE 20%+
A B2 % 10%, 12 N H 21E 589 &
% 50%), 2= IEBEN 12 A0 H 40 % 4%, B
Hii4r 100 43, 552 MR B4 A 1) 4~ Ak Atk A
WL BTFRETT . g plREGe ) . A PMERE

Multiplication of the mother
species of Cordyceps
militaris

Preparation of
liquid bacteria

Making Hand Cream of
small molecule peptide

Figure 2 Procedure of production of Cordyceps militaris small molecular peptide by students

B3 FHEMKIFmRER
Figure 3 Products of students’ practical training
E: A BHREFG B: BTk

Note: A: Slant strain; B: Freeze dried small molecular peptide.
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Table 3 Content of questionnaire and satisfaction analysis
THA N2 B SRSV I 43 A L A1)
Survey contents Answers and percentage of satisfaction analysis (%)
A R R BRZE C—i& DAME EIEFEAFE
Strongerly agree ~ Agree Neither agree nor disagree  Disagree  Strongerly disagree
WENEINEEHGNEYT, Bk 57.69 4231 000 0.00 0.00
il
The theme and content of the learning
situation are clear and the quantity is
reasonable
TSl T SRR SR T 75.00 2500  0.00 0.00 0.00
e G T
The integrity and continuity of the
integrated learning of theory and practice is
better than the separate learning of theory
and practice
AL AT MAR . Shim . WU 46.15 5000 3.5 0.00 0.00
SEREAS T 2 T4 55
Teaching resources include micro class,
animation, video and so on, which can meet
the preview task
FAZIER . BTG ST 3269 4808 1154 5.77 1.92
U . V)3 ()
Use cloud class and resource base platform
to interact with teachers well and
communicate problems easily
B IR FE SN X R 55.77 34.62 5.77 3.85 0.00
Personalized guidance group for each link,
with strong focus
S0 [ R 222 ST HRIY [ 2L 34.62 50.00 11.54 3.85 0.00
Stimulate self interest in further learning
and exploration
S SRR . ARG 34.62 63.46 1.92 0.00 0.00
The classroom atmosphere is active and
infectious
B TR LR, TG, BN 5385 3846 577 1.92 0.00
Diversified teaching methods, outstanding
emphasis and clear logic
FLIE M —— itk %l Hifg 51.92 4038 3.5 3.85 0.00
ATHRESR
Achieve the integration of
Teaching-Learning—Doing and strong
operability of professional skills
xR, ROMdgsn)l, &=y, 48.08 51.92 0.00 0.00 0.00
Think actively, do well in practical training
and produce good products
I PPT IS L AL Bt 2], 17.31 7308 7.69 1.92 0.00

I RAEFFH)
It takes too much time to make PPT report
and other assessment, which is worth it
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ANER SRR, A E B
SRR

The communication among team members
is enhanced, and the effect of cooperative
learning is good

PETI et . SISl R PRI I
AR

The idea of writing preview report and

practice record is clear and the content is
standard

PR MR 5 ThT FRWsCER , AT 2230k
What are your achievements, multiple
choices are available

Pty I )R EE T T, TT 2230k
Which aspects need to be improved,
multiple choices are available

(83 3)

21.15 71.15 5.77 1.92 0.00

36.54 51.92 9.62 1.92 0.00

| SEYIBTFRES s 1 BHAHNE; N 2R EIRAE IR, IV Z4apid; v A
ABJ); VISR VI BHESER S E4ERE 15 VI HAh
| Practical training ability; 1l Theoretical knowledge; Il Overall awareness and team

awareness; 1V Safety protection concept; V Thinking ability; VI Skilled use of equipment; VII
Scientific research interest and thinking ability; VIl Others

| FFEURR SR 1 U H | S EEAEEY; 1 ZaPir EIRA R =m 2 IV /M
WECHIRI I ; V DARBEFNESE; VI BRT 2624 ZIMERTFHEA; Vil
Fitb

| Waste of reagents; Il Incomplete understanding of projects and tasks; 11l Lack of awareness of
safety protection; IV Lack of communication within or between groups; V Unwillingness to think
actively; VI Use mobile phones for other purposes except for cloud platform learning; V11 Others

TR

LSRR

Please put forward your opinions and
suggestions
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