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Construction and practice of project-based teaching mode in
Microbiology Experiment
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Abstract: Microbiology Experiment is an important professional basic course of biology majors.
Microbiology experimental skills are an important way for students to know, modify and utilize
microorganisms. The project-based microbiology experiment teaching mode is constructed rely on
high-quality teaching resources, advanced equipment and network technology. Through the scientific
design, implementation and evaluation of the project, a series of reform are carried out for experimental
teaching practice and exploration, which improves the experiment teaching effect and efficiency, and
makes the students have a more systematic understanding of microbiology research. This method plays a
positive and effective role in cultivating the students’ comprehensive practical ability and the scientific
research thinking.
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Table 1 Construction of project-based teaching mode in Microbiology Experiment

Experimental procedures

TR
Experimental contents

e TE

FREIZR

Teaching methods Skill training

T H
Project
preparation

RN
Project
implementation

i A

Project
summary

TUH Tt Bokt
IR (O i)
Project design

and data collection
(0 class hour)

S EE TAE
(4 1)
Experiment

preparation
(4 class hours)

REME Y R
PEAN ST Alifk

(4 2FF+2 2420
Screening, isolation
and purification of
functional
microorganisms

(4 class hours +

2 class hours)

DIRERCERIY
ST G A
(2 2H+3 22HT)

SERIH AR L A
Bt

Proposal, conception and
design of project

1. BiFe e KoK
1. Culture media preparation
and sterilization

2. SEROAPRHEUERS KK
2. Preparation and

sterilization of experiment
materials

1. REEFES

1. Sample collection

2. S [ i e E DI RETAE D)
2. Directed Screening of
functional microorganisms

3. XU ARAT A S RETULE Witk

Troresaifl, DISISaiEs
3. Isolation and purification of
the functional microorganism

for pure culture

BRATBOT, b
teap

SCERAE B RE T . A AT R MSE IR R
RES)

Design and online Reading ability, autonomous learning ability

communication
before class
PR, 2R 1
L FIRAHF:
2 LHFEONAE
B L
BRI, BT
ERISEIGEF),
MR RF,
PRELSCER
Flipped
classroom,
online and offline
mixed teaching
(watching
teaching video,
experimental

demonstration
video, virtual

1. Pk B R alif experiment, etc.),

RIS RE A Myt 7 S

1. Rescreening of the functional

Rescreening and activitymicroorganisms with multiple

detection of functional

microorganisms

(2 class hours +

3 class hours)
IRERE RIS E

(3 2IT+3 2]+

fermentation media

2. IEVERTIN, R4S AR
2. Activity detection to

obtain high yield strains

XoF 7 EARAR AR AE T A T TR
Y (R AE M RITE S IEE

3 2EM+3 A +3 2AE) RN AT, A AR

Identification of
functional
microorganisms

(3 class hours + 3 class

hours + 3 class hours
+ 3 class hours +
3 class hours)

HAR N A APL JE5E)
Identification of microorganisms
(including morphological
observation, microscopic
measurement, microscopic
count, biochemical tests of
bacteria and API identification)

“DIREMCEVIN T ES S R SRR A R TR B
ST FCAR (2 22 0) TR IR TR i 2 1 5

Project report of
“Isolation and
identification of
functional
microorganisms”
(2 class hours)

YE "B /INME L

Summary of the experimental
results and research paper
writing “Isolation and
identification of functional
microorganisms”

teaching focus
on difficulty,
classroom
practice

AN
Group report

and the ability of experiment design

BRI B HOR . SEB M R LR |
AP R A (5 28 VKR . TR
BRIMRTE . T UEBRIASF)

Media preparation technique, bandaging
technique of experiment materials, sterilization
technique (autoclaving, dry-heat sterilization,
UV disinfection, filtration sterilization, etc.)
A W R ) B . SR DB R |
AR AERN S SEESREOR | AR R
IV =S

Directed screening of microorganisms,
microbial inoculation technique, isolation

and cultivation of pure cultures, morphological
observation of microbial colony

A S T o R A
Re screening of microorganisms and
detection of active substances

IR AR (AR A B B 7 | A o
2R A ARG BB
. BRIEEUEE . BRI AW

AN
FAREEYIGER) . TEE I S B S
Microscopic techniques (including simple
staining, Gram staining, spore staining,
actinomyces morphology, molds morphology,
yeast morphology and microscopic
measurement of microorganisms),

identification of microorganisms, etc.

HA BB SR AR AT RE ) . IR FRAN
PR HIRE T . MG SCEIEREST . THEAL
N JTIRE 1%

The ability to summarize and analyze
experimental results; the ability to handle
charts and draw charts; the ability to
standardize paper writing; the ability of
computer application, etc.
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Table 2 Detailed table of experimental operation assessment®!

I H

AR

Assessment items Operational details

RHAFZF
Slant
inoculation

TC A AR
Pour plate
with aseptic
technique

AR E
Microscope
operation

HAHATEHERIR, KK, HiEM bR
Hold the inoculating loop with the right hand. Sterilize it with flame before inoculation. Flame loop till wire is red hot
FOu EATEIRE, SR w e —mm E
Take the culture tube with the left hand and make the marker visible
BRI T/Medeft, AEAEIRE BT R b
Remove the cap of the culture tube with the little finger of the right hand. Don’t put the tube cap on the table
AP HE R I BRI AR S Dt e JOHE B 3 1k
Briefly flame the mouth of the culture tubes three times before and after inoculation
RS HIRAAE K HAZ 5 em 247 I L
Keep the mouth of the culture tube within 5 cm of the flame diameter
PRLL I HERI SRR 840 5 5
Let the loop wire cool for about at least 5 seconds before inoculation
HRER “Z TR Rl , ERIRNm B4, AR
Inoculate the slant by streaking the loop back and forth across the agar surface from the bottom of the slant to the top with
“Z” line. Be careful not to gouge the agar
FSE RN R HRDERZ A v R A Ak
Flame the inoculating loop again after inoculation and let it cool
R A SRR T = M = 7 S ik
Heat the flask to make the agar media melt
R AT IR A2 5 224 50 °C
Pour the plate after the media is cooled to about 50 °C
(R EE SR LA A BRI = AR, /ME S T2 R e A %€
When pouring the medium, hold the bottom of the flask with the right hand and catch the tampon between the little finger
and the palm of hand
BEEIR RN = IR E T I A EET b, I E AR AR ZE i BT
Keep the tampon of the flask on the hand. Do not put the tampon on the table
AFREEFRIUR, ANE ST
Hold the bottom of the plate with the left hand. Lift the edge of the lid just enough
PRI RE IR BB ARSI, IS fRRiEs), AT RrE g
Quickly pour the medium into the empty plate. Cover dish lid and gently swirl the plate. Let the plate stand horizontally
and let the agar harden
AR PR AAEJE EAR 5 em FSE A
Keep the mouth of the flask within 5 cm of the flame diameter
BEM S PR EDGH | JEES), BiFRMas EAREA KRR,
The agar plate is smooth and even in thickness. Be no large amount of water vapor condensation on the lid
B E B R, —TRRER, —TIeEseE, BREWE
When carrying the microscope to or from the cabinet, firmly hold the arm of the microscope with one hand and support
the base with the other hand. Gently put it on the table or cabinet
IERRIRTGR . Rt
Correctly adjust the iris diaphragm, condenser and brightness of light
AEA B e Je AR B R, I ELAS B Je s a A% sha i
Correctly secure the glass slide firmly using stage clips. Use the mechanical stage knobs to scan the slide
AERRE A, Y B R AR T B A, (TR AT R A B AN T 0 As , DASR R A
HiRGEk
Correctly use the microscope. Convert the objective lens using the objective conversion. Gently raise the stage with the
coarse adjustment knob to avoid breaking the slide and the objective
(f5%%)
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Correctly use the oil immersion objective. Place a single drop of the immersion oil on the slide right over where the light
is coming through the stage. Do not rotate the high dry objective through the area filled oil

BTG, FHEBEACERR BT Bk B ROAAA, PRS0 T ORI Bk, ) TR B A ik B 1Y

A

After the use of the oil immersion objective, use the lens paper to wipe the oil from the 100x objective lens. Xylene could
be used to clean the oil if necessary and remember remove the xylene with the lens paper as well

2 B 58 SRR B L IRT e BE IR Y dR/ VR R, R & T R BRI, FPR R ED HEEW & hR BIfLAL,

Wehr IR, & ERER

After the use of the microscope, adjust the brightness of the light source lamp to the minimum and then close it. Then use
the coarse adjustment knobs to lower the stage to the bottom and rotate the low power objective lens into place. Finally

put away the power cord and put on the dust cover
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122 5 MBS I APY 45 R SE0E 1 U MR
7 A P IR T
SAUES S
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0 P PR 8 15 2 A B I 1
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BT BHLIIER 13 oL S SR 2
BRI FERES . AR T IRAEOE . R
SR, LR HCE RN S AE 1, 53
5h. PRERALBUITSE S S PR | SR A IS
FEES AL, SERTF S T A2 7
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SRPF. HRBLSCIR R B2 R ETT AR
TRRPATI IR FICAL L 857 02 ST Ao
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VSR g R S E L E e
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o,
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