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Abstract: Microbial Application Technology is a professional foundation course with its typical
feature of combining theory, practice, and application in aquaculture technology. Because of the
existed problems in the course content, teaching mode, and evaluation method of the current teaching,
this paper firstly selects the course content based on the professional positions requirements and
vocational standards and reconstructs the teaching content based on the systematization of the work
process, then adopts the online and offline mixed teaching mode with the digital resources jointly built by
school, enterprise, profession, and industry, finally applies the four-dimensional binary evaluation method
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to evaluate the learning effect. Practice teaching shows the course developed in this paper can effectively
stimulate students’ learning enthusiasm and significantly improve teaching quality and teaching effect.

Keywords: Aquatic microorganism, Systematic of work process, Online and offline mixed teaching mode,

Evaluation method
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Figure 1 Course construction ideas of Microbial Application Technology
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Table 1 Selection teaching content based on professional position analysis

HFY o7 M T AL S BOlkaE ) BN
Typical post Typical work task  Vocational ability Teaching content
KP=gieE  AKEEIEE (1) RERIAE S W A (1) gHps . FCRA . TR AE R
i K Kz B it (1) Can initially diagnose (1) Biological characteristics of bacteria, fungi and viruses
Aquatic Detection and pathogens (2) ZHPETE . HRME . REEEREW
animal disease  prevention of (2) BBAY ESR R PA (2) Diagnosis of bacterial, fungal, viral diseases
prevention aquatic animal (2) Can isolate pathogens (3) HEASRAE
pathogen (B) &4 ER R (3) Sample collection
(3) Can identify pathogens (4) S aifb i vk
(4) BEBT AR IR (4) Method of isolation and purification
(4) Can control pathogens (5) A%
(5) Physiological and biochemical identification
(6) > F45E
(6) Molecular identification
(7) HHFRIE AR B
(7) Daily management
(8) 2T
(8) Antimicrobial susceptibility test
KA K77 25 AL TR (1) REATESHEFRIRBAG R ZE (1) Wi 2T . FLRRA . LG A . AT
il A B ESE AP . FLEAEH . JEA 40 . (1) Characteristics of Bacillus subtilis, lactic acid bacteria,
Aquatic Isolation and [iaaT) photosynthetic bacteria and yeast
microecological culture of aquatic (1) Can isolate, culture and (2) Wit 2R FUATF IR . FLERI . DGG AR . R B SR AN
preparation probiotics preserve Bacillus subtilis, (2) Preparation of culture medium of Bacillus subtilis, lactic

lactic acid bacteria,
photosynthetic bacteria

and yeast

(2) B E A B ZEFAT B

production

FURRT . LA . BERFR

FRYAE

(2) Can detect biomass of
Bacillus subtilis, lactic acid
bacteria, photosynthetic
bacteria and yeast

acid bacteria, photosynthetic bacteria and yeast

(3) M EAAT I . FLRRIE . LG AR . BRI AT

(3) Growth conditions of Bacillus subtilis, lactic acid

bacteria, photosynthetic bacteria and yeast

(4) WEREZFAAF I . FLRREE . SLA AN . Rk 3 2 B IR R
(4) Isolation, culture and preservation of Bacillus subtilis, lactic
acid bacteria, photosynthetic bacteria and yeast

(5) WEEEZFAIFFIT . FLRRTE . DA . EEERAE K2
(5) Detection of biomass of Bacillus subtilis, lactic acid bacteria,
photosynthetic bacteria and yeast
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Figure 2 Selection teaching content based on vocational standard
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Table 2 Specific content organization of Microbial Application Technology

e 1155
Project Task

FENEA 2
Number of class

Main content

1. FIRAEY 1.1 AR IR
43 1.1 Overview of microbial
1. Introduction family members

of members of 1.2 PNV Ak (1 4 1

the microbial 1.2 Introduction of the
family prominent bacteria

1.3 AR R R AR B

1.3 Introduction of the
actinomycete with brilliant merits
1.4 AHGERIE R A B

1.4 Introduction of a large

family of fungi

1.5 NRIREIR A B
1.5 Introduction of the sinful virus

2. KPR AR 2.0 Al AT B 0 B TR

A= AR 2.1 Isolation and culture of
2 Production  Bacillus subtilis
technology

of aquatic 2.2 FLRRR 145y B RE 77
probiotics 2.2 Isolation and culture of

lactic acid bacteria

2.3 JE U B TR
2.3 Isolation and culture
of photosynthetic bacteria

2.4 WERERE N R EEA

2.4 Fermentation of yeast

3. KA ER 3.1 HaAZhVES N TC AL
eI 54 3.1 Sterility test of fishery

A medicine injection

3.2 K=t R R R T
control 3.2 Count of coliform bacteria
technology of in aquatic products

aquatic harmful 3.3 77 it o R I A IR A 36
bacteria 3.3 Detection of Vibrio

3. Detection and

parahaemolyticus in aquatic products

3.4 IR B SR 20 B M
K Wiik

3.4 Isolation, identification and
prevention of aquatic animal
pathogenic bacteria

WAEMFIRISR s BUEER A W% WE S 2
Microbial family members; Microbial characteristics; Colony;

Lawn, etc.

KT TR IR R 3 K78 DL as AR AN AT A WLER ; 8
BRI AR R A LA

Aquatic common pathogenic bacteria; Aquatic common probiotic
bacteria; Morphological observation of bacteria; Gram stain;

Special structure observation of bacteria etc.

MR RITE SIS BvRIBA; IR 5 2
Morphological observation of actinomycete; Colony
morphology; Application of actinomycete, etc.

AKTH IR R R . TR WP 4
T B ) L 45

Aquatic common pathogenic fungi; Morphological observation

of yeast and mold; Colony morphology; Application of yeast, etc.

KT AR IR BE 5 B 5 6
Aquatic common pathogenic virus; Virus characteristics, etc.
G2 AT KT BN s Jresiek; BRI 6

TRADEEAR s A k5%

Application of Bacillus subtilis in aquaculture; Isolation method; Culture
process; Strain preservation; Biomass measurement method, etc.
FURRAEAKT™ LN ; ek, WL, AR, 6
He RIS

Application of lactic acid bacteria in aquaculture; Isolation

method; Culture process; Strain preservation; Biomass

measurement method, etc.

AR BRI Btk R 6
TRADER s AR 5%
Application of photosynthetic bacteria in aquaculture;

Isolation method; Culture process; Strain preservation;
Biomass measurement method, etc.

FEELRAEKT™ ERINE; B 120 DRFIER; AERINE k% 6
Application of yeast in aquaculture; Culture process; Strain
preservation; Biomass measurement method, etc.

UATESHI R iR s 45 RS
Sterility test procedure for fishery medicine injection;
Judgment of results, etc.

MPN HHL; ARG S5 *

MPN count; Plate count; Judgment of results, etc.

Rl MR R IR ;45 RS2 4

Vibrio parahaemolyticus test procedure; Judgment of results, etc.

K= SRR E R RI W e ME; Z9H0lEG S 6
Preliminary diagnosis of aquatic animal pathogens;
Isolation; Identification; Antimicrobial susceptibility test, etc.
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Figure 3 Co-construction and sharing granulated digital resources between school, enterprise, profession and industry
(take the isolation and culture of lactic acid bacteria as an example)

AP Z2 15 DL X SR BRI A TR A 4 BGER  an
K4 Frn, BE #0807 U IR 3528 i SOk
(92 1) Bl (224 4N) . shimi(17 4~) . BLH(502 1) |
FERTEL(L AN) . PPT (32 M) FIF54 (10 M) AITE
JEIL, A 878 AR . HAREE IR AT e [E
HL TR 4R 1A B A B BRI T & R #e
& F i & A, Mk A https://xdxt.whove.edu.
cn:8800/,

(3) Frrwrliaiz TH

kA TR e O A B KO, 2 A B B
TR TAH R, 38 A P A BA B 5% e 2
2] EAME BALR RN T BT, AT TERER
PN 3= 3 ) Focusky . Ji B shili KUfi . PPT %5+
Jr e him 2 L2 s . Flash i1 ;
PLAT B B U N S sk B G O g Bk O
(camtasia studio) F1%s 7 22 52 5K 58 i . FF R BIFR 4348
TRV ERE AN 5 s o

22 ZPETRENREBHFER

AF A s IR BEOR IS, ASCHE T Ay
AR AL O E B IR A SRR BT R AR TR IR G 5
DA 2R BRSO A AN 1A 6 P

(1) PRAT: AR ARl — A7l SR
WHEATIRCCA . FOBEG . shim, #L5. PPT
55), AR BT ER 2 e B o B AR
Oro SFAEER BRI R | shimFER IS BT,
TFEIRATTEL TS, e EL . ZOMHRHE 4
TEL DN H B TE B 50 5 5 URER ROME AT B0
Mo B

(2) R 2T S — Al 0 S S Ak
55 Hh B B U L, 38 AT 55 St A DI 2R POl b £
ey, B BOL R SR, LHEIe SHERRM A B
XS TR AN BE TR N A AN TR, FLR i) 523 2
PR A, 235008 -

1) SEEIRECERR Y . QBB PR IR R 52

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1294 [PERYESTE [

Microbiol. China

A FEARBEIR

Basic resources

PR R
Curriculum standard
SRS
Training instruction
e H

Teaching calendar
EIES

Teaching plan

T

Question bank
[3Es

Courseware

Tl SR AR
BUF R

Microbial Application Technology
digital teaching resources

B4 EMNRRARBFUEFZRER

S g
Student work
BWO)

Job package

il

Training package
T
Electronic wallchart
AHEWIER

Famous forum

IR i
Vocational standard
PRER7S

Laws and regulations
Ll AR

Professional terminology

WREER B

Expand resources

Figure 4 Composition of digital teaching resources for Microbial Application Technology
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Figure 5 Some digital resources screenshots
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P AEAENE IR T ST TH P
Group Numberof (X +sp 4} T value P value
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2016 33 75.997 6+7.648 8 3.115 0.003
2015 33 70.208 5+7.446 9
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