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vocational education, as well as the rapid development of information technology and the
diversification of student sources, the outdated practical teaching system can no longer meet the
needs. Based on the current problems in the teaching of Microbiological Testing Technology, the
teaching team of this course takes the workplace as the leader, closely integrates the needs of
talents in enterprises, introduces relative cases in daily life to stimulate students’ interest in
learning, integrates the experimental projects of related courses to establish an experimental
system gradually. Meanwhile, the proportion of process assessment of practical courses is
increased so that students pay attention to each practical teaching. The above teaching reforms not
only have significantly improved the quality of teaching, but also inspired students’ thinking,
stimulated their interest, cultivated students’ scientific research literacy and improved their
comprehensive literacy so that the students’ graduation and employment are connected
seamlessly.

Keywords: microbiological practice course; exploratory experiment; research experiment;
teaching reform; cultivation of innovative talents
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Table 1 The employment positions and professional abilities related to courses
Employment Typical tasks Vocational competency
positions

Microbiological 1 Preparation and sterilization of media, wares used in

tests microbiological tests
2 Inoculation and incubation
3 Sterility testing with different samples

4 Microbial enumeration with different samples

5 Pathogenic microorganisms testing

6 Antibacterial effects testing

7 Data analysis and reports
Manufacturing

1 Preparation and sterilization of media, solutions

1 Wares package

2 Operation and maintenance with
microscopy

3 Operation with autoclave

4 Performance with biological safety
cabinet

5 Routine microbiological tests with
various samples

1 Operation with PCR cycler, centrifuge

and researching 2 Extraction, purification and quality control with chromosomal DNA and so on

assistants in and plasmid DNA

2 Operation with autoclave

molecular 3 DNA amplification, digestion, ligation, transformation, selection 3 Performance with biological safety
biology products and verification cabinet

4 Fermentation with genetic engineered bacteria 4 General operation in molecular

5 Inducible expression and detection with recombinant proteins biology

6 Extraction, purification and quality testing with recombinant

proteins
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Table 2 Comparison of experimental items before and after optimization

Units

Experiments

Before teaching reform

After teaching reform

Perform aseptic Basic skills

techniques

Perform

training

Validation
experiments

Comprehensive
experiments

Interdisciplinary
comprehensive
and exploratory
experiments
Validation

microbiological experiments

tests

Comprehensive
experiments

Interdisciplinary
comprehensive
and exploratory
experiments
Research
experiment

1 Hands washing

2 Wares packing and sterilization

3 Operation and maintenance with biological
safety cabinet and super clean bench

1 Aseptic technique practice: inoculation with
liquid media

2 Plate preparation and streaking

3 Bacterial colony morphology observation

4 Media preparation

5 Bactericidal effects testing of different
disinfectants

None

None

1 Simple stain and Gram stain
2 Endotoxin detection

3 Endospore stain

4 Motility observation

1 Hands washing

2 Wares packing and sterilization

3 Operation and maintenance with biological
safety cabinet and super clean bench

1 Aseptic technique practice: inoculation with
liquid media

2 Plate preparation and streaking

3 Bacterial colony morphology observation

1 Bacteria collections in the air of different
areas and colony morphology diversity
analysis

2 Comparisons of bactericidal effects of
different disinfectants to different bacteria

3 Escherichia coli enumeration with spread
plate method

Module 1: High-yield protease producing

bacteria isolation, purification and

preservation

1 Simple stain and Gram stain
2 Endotoxin detection

3 Endospore stain

4 Motility observation

5 Direct counting to test bacterial concentration 5 Direct counting to test bacterial

6 Streptomyces, yeast and mold observation;

7 Indol, methyl red, voges-proskauer and
citrate utilization (IMViC) analysis with E.
coli and Enterobacter aerogenes

8 Antibiotic sensitivity testing

9 E. coli enumeration with pour plate method

1 Sterility testing with injection water;

2 Microbial limit testing;

3 Coliform testing.

None

None

concentration
6 Streptomyces, yeast and mold observation

1 E. coli enumeration with direct method and
plat method

2 Sterility testing with injection water

3 Microbial limit testing

4 Total bacterial number and coliform testing
in water sample

5 The antibacterial effect testing of different
antibacterial agents to different bacterial
strains, and minimal inhibitory
concentration (MIC) testing

Module 2: Physiological characteristics

analysis and identification with the high-yield

protease producing bacteria preserved

Different projects for different groups
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Table 3 Professional quality development courses (elective)

Course name Credit Credit hour
1 Training course for Climing Plan 2 40

2 Training course for Challenge Cup 2 40

3 Training course for Internet+Competition 1 20

4 Training course for Skills competition 2 40

5 X certificate course 2 40
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