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Design and practice of Medical Microbiology experimental
teaching program assisted by virtual simulation technology
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School of Medicine, Nankai University, Tianjin 300071, China

Abstract: In recent years, virtual simulation technology has been widely used in experimental teaching and
has made remarkable achievements. Due to the characteristics of Medical Microbiology experimental
courses, it is particularly suitable for virtual simulation technology application. In a sense, virtual simulation
technology reconstructs the experimental teaching system of Medical Microbiology. This study focused on
the limitation of the current experimental courses of Medical Microbiology, emphasized the application of
virtual simulation technology on the useful practice and exploration of strengthening biosafety education,
reconstructing teaching contents and innovating teaching methods. Compared with the traditional methods,
this program has greatly enriched the interior of teaching. It could promote comprehensive experimental
ability and establish a sense of professional responsibility for patients, which improved the teaching quality
significantly. Consequently, it will be good for the construction of virtual simulation experiment and the
reform of other basic medical experimental teaching by providing this useful experience.
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Table 1 The main contents of Medical Microbiology experimental courses

SEHIH (e T i) BEBCI REAUMTT LS R N 2
Experiment Traditional experimental content Class hour Additional virtual simulation experiment
1. SIS AR AR AR AR AR ARSI 3 At AWy A T2 S B A A5 AL RS P R FUM LS
KB K 3h The structure and application of biosafety laboratory
1. Laboratory biosafety ~ Biosafety training, preparation and level-2 virtual simulation experiment
and sterilization sterilization of bacterial medium
2. AR RIS S R, e 3 FHf S5O BT R BTRR Y €0 MU 05 LS 5
2. Morphology and Usages of optical microscope, gram 3 h Mycobacterium tuberculosis acid-fast staining virtual
staining of microorganism staining simulation experiment
3. AR BIRHIE R B AT R 4 BRI R, SEAMT . 3 2B L R DA B A I R B LSRG
SRR S A B2 A A E g sy 3h Important pathogen culture detection virtual simulation
3. Effects of physiological Isolation, culture and inoculation of experiment
characteristics and bacteria; effects of medical
physicochemical factors  disinfectants and antibiotics on
on bacteria bacteria
4. GG BT 10 A B BT 2 7t
4. Bacterial plate count  Quantitative analysis of bacteria 2h
5. R JEL AR R TR 4R 1228 ) K R A 3 FHf It B R T ST 14 75 0 M iR AL EL S 5
S Detection of bacterial invasiveness 3 h S I PG R 1 7 B R TR it 1 7 It R 4015 EL SR
5. Virulence factor and toxin W RS PR R A7 20
detection of pathogenic Toxicity test of Streptococcus pneumoniae capsule
bacteria virtual simulation experiment;
Toxicity test of Streptococcus hemolyticus hyaluronidase
virtual simulation experiment;
Toxic effects of tetanus spasmodic toxin virtual
simulation experiment
6. JHEEHI TSR SREEXD IR, SRBERE SR, e 3 S YRR BN IR B B SR R M L
6. Isolation and culture g Jj A5l 3h TR EE MDCK A il 73 23 5555 e 0L BLE 00 5
of virus

Virus chicken embryos culture, virus T LT A R 481475 L 52 0y
cell culture, detection of virus Isolation and culture of avian influenza virus chicken
virulence embryos virtual simulation experiment;
Isolation and culture of influenza virus MDCK cell
culture virtual simulation experiment;
Detection of virus virulence virtual simulation experiment

7. VG R IR R AR5 B 20T, AR 2 240
AR S H R HEELR M E WG R A 50T 2h
7. Application of Bioinformatics analysis of viral

bioinformatics in medical genomes, bioinformatics analysis of
microbiology research important bacterial genes

8. FFCH:SEm A YR I A TR 4 20
8. Open experiment R 4h

Inquiry learning of frontier issues in
medical microbiology

9. BEAEMAEYIFLR AN SR INGAEYLARAE, KMIAHE 4 24 e RASE A5 i i A A R 4L 7 L S
FH S IR R 4h Detection of clinical samples pathogenic microorganism
9. Comprehensive Comprehensive training in biosafety virtual simulation experiment

applied experiment of operations, test relevant knowledge
medical microbiology mastery
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LRIRBHE YT RO LR S

FERMIT FLEC IO R & T B A s
WU R INGS , IRBE T SER A IG s LR )i
4, FOM] R G B2 A Bl ) BB
Pem, B HIRE W B G IR R . R
SRAG BN B2 AR (3 i DA AT, F 2 20 SR A
—EOR R, FREH TR AR
51 ERUAEREHFHR
511 BRFAEWRLER, AzFEEZIRRMN

AT LS I A e T BR AR fE B R A R
XA AR BRI 0Tk B stk . =
JEMEINFIN R, BEFR T2 A ], o
AWy e PP dRe . S AETESC I B A T
HE, HELEMKEMAR ., EHRAKE, AKX
RIERAINFFRIFANE | LR R 2 75 TE A il
TFEMOE, DA EEMIR A SR | 4
VA ORI IR LN T B, SEE R SRS
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Table 2 The detailed rules for the evaluation of experiment

SEHE A it H HeA) He Al Bl
Test items Proportion (%) Ilustration for proportion
TRATI 10 VRATBUNE it 457 6 R BCEE SRR S AR, 4562 A A TR L 54

Pre-class text

i EL5% 15
Simulation experiment

TELR AN 30

Virtual experiment

2T SRR 25
Experiment report

LAl 20
Comprehensive analysis
report

T, ERNEEA XS H IR R . SCR AR ER AL, Wi 10 2

The teacher gives out experimental guidance and microlecture through the network
platform before class, and gives students pre-class evaluation based on the mastery of
experimental purpose and experimental principles, with a full score of 10

(HELSEI I e, B ETRIER 32 20 BPF 43 /N, AR R 2= A B4 2R B 1 O
A A B A RO | SRR A AL BRI T ST, = TNA4E L 5%
Give scores according to the students’ protective clothing, the application of the

biosafety cabinet, and the disposal of experimental waste by the scoring team on the
spot, each of the three items accounts for 5%

ALYy S S DO R B, SR R . BRI AR TR A il R
ROAE, HUHE 5%
Give scores according to the rationality of experimental methods and experimental

design, and the fluency of experimental process. No system alarm during operation.
Deduct 5% for each alarm

AR A AR R R BRI S T e, SRE N,
SEUEW o 25 73, AR HTILR 48 T A 5 N gy

Give scores according to the group analysis reports, with maximum score of 25 points,
no more than 5 points for each innovative analysis

2 WA PBL 35 | [A)A, s B3 U 24 2 SRR G Tl s, RILAR
JEIR o EEXF A SRR S R BNEEE, MR ATy, Wil 20 43

Students answer all the PBL questions and finish the comprehensive analysis report,
make a report to show. Teaching team gives scores according to the students’
comprehensive quality in the experiment , with a full score of 20

[, “VR TR A H A5 588 15

BEXEIMIRT, b5 A B 2 A e AH OGN TR ik

ARSI R, sk T ERFR A R . 78
PRJG 22 A 8h AL B 27 & O SE B A R AL
) VR KB sliA A TR L, fdi2e S8l a ]
s R RR S S Fah H E2%2] . B
P JCRURS S 2 TR A ) S Y
512 ES4ZEaXIeE &I RER
EHFENE L, BINMGEAECm N E; 7
e b, Bis ] PBL 2 i BRE R S
I R SE PR el U DI ZR Bk, B smER A M S Iy
BOR . MBI, 92002 A N REIS B TE
AW a4 25 T T B2 B RE ) A SE G fE
X 55 e S AT S AR SRAT IRt A 5 B
513 RBMENZREER
MRS B E S B, 2E AR R Bk
RIMPIBEAEZ, FEI] N AL A S50 18 2 Y

12 LA R I 2 R o S B A (), A S A
B F I B 24 G A W 2 A G R 2 A BT R 4
WH, AU T R oT . fE2f R kit
PR, BTS00 B DA e i R R, T
SLAATIGOIIAE T, DTIHEIN T U A: 22 (8] i 38 T F
HAF, 8T TR,
514 REFERS

eI RORM S, Sl iRk, AT
DL 1617 Rl R K s FE RS2 8640, 15 il AR Al
CEBE A X R, ABERIE S d, LR
J SR 2 2E NS AR5 28 I 5 TR RE A, &K
PEHUR G HE W 4 o OB, R
A N AR S T 58 R 7 (94.0%) , I A HE
AT B AR 2 oAb Lt = 25 52 B0 224 1 H
H1(90.5%) .,
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FATHE SE B ot R B0 T B 22 SR — B ]
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SRR AELEIREE EATREh T T VR MU EAE. 2#
AR BB AR T X R UL LS 1Y
SR AR, BRI T AR AT T AR
SR FTLAH SIS AR B HAA S s BE 1 1
AR AT 248N, iR R BIEIE S5
U7 L0 2 () PRI A S5 A, SE I m
IRAMSEI S TP ], R BB R G 5 W R 4k
LR ARG 518 R, (2) RTEUM AR R
PEET o BT URET 0K, BORBUNM AR Z A NEE
FOR R S s, AR T AR Bl A B 2R S B
P FETEFMF AT, B S S IR
gl WS K R R, (3) RS
it XS 6 4 T O 2% PR B SRR i, AT S 2R A Tk
A N B S8R, RS Sl i) (o SR I AN AR
KL AT AIEEA PC -5 . 3D 4R, VR
FEEIAE Eit—2E#E AR 5, 454 56 il
AR, PEHESCEGI H A A3 o XS] R BT
(I 7 ZE S fe B A Rl R, TR | A
A BRI 183 D1 R L R ok
6 4

AR R UL LS00 0 FH F R 2R AR A
WAFTEAR Z A, N AT AN B e 6
WMARHFE THENE, 10 THENED L 2R
W, AR LA LR AR ) SR R 5%
AN, AR AR AT LA T AR 2
FHOGIRRR M SE IR BF R TR, AT R E P 2E
KASHRHEEF TR, A e RTS8 U &
SRS IR — A R MG PN AR, 7R
WA EERN b, BT NG, KIS
AU AR, FRSRAR B A U5t RERAR
TSI NA LI i
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