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Exploration of flipped classroom based on microlecture in
reforming medical microbiology experiment courses
YAO Jia' MAYue’ XUWen' MAXi' LIULi-Jun' LIWei' WANG Yang''

1 Department of Pathogen Biology, School of Basic Medical Sciences, Xi’an Medical University, Xi’an, Shaanxi
710021, China

2 Department of Tourism Management, College of Economics and Management, Xianyang Normal University,
Xianyang, Shaanxi 712000, China

Abstract: In recent years, as a student-centered and teacher-oriented teaching method, flipped classroom
has been gradually applied in undergraduate education. This study focused on the problems existing in the
current experimental courses of medical microbiology, introduced the basic method and implementation
effect of using a flipped classroom based on microlectures. Compared with the traditional teaching
methods, the reformed teaching method could improve the teaching quality significantly, thus providing
useful experience for the reform of other basic medical courses in our university.
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Figure 1 Demonstration in medical microbiology
experiment
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Table 1 The main contents of medical microbiology experiments

. Gram staining (Student operation)

- AT B 1 ISR (ULER)

2. Gram staining

SLEG 44 R 3 FE A R
Experiment Class hour Content Microlecture
MBS FRA 3220 1 AR EATE S KRR G ) WL (L 4%) L. N R IARA I ] 25
Morphological 3h 1. Basic morphology and special structure of bacteria (Observation) 1. Preparation of smear
examination of 2. H2L R (R AR B specimens of bacteria

bacteria B 2. BRI
3
3

MR S2E 3 2

. Dynamics of bacteria (Observation)

- AT AR KB (WLER)

3. BT
3. Usages of oil lens

TR

I 3h . Growth of bacteria (Observation) Susceptibility test
Biochemical . TR A AR SN (L)

. Biochemical reactions of bacteria (Observation)

- IR (AR

reactions and
susceptibility tests

of bacteria . Susceptibility tests (Student operation)
9 ST BR AT 3 2H R R PEER TR TR S B (ULER) 1. Il 352 a1 il 52 B

1. Plasma coagulase test
2. fh RS

2. Catalase test

Pathogenic coccus 3h . Morphology of pathogenic coccus (Observation)

I TR BR A ) B SR RS (W)

. Culture of pathogenic coccus (Observation)

- M IRBE I BESL G (AR B AF)

. Plasma coagulase test (Student operation)

. Sl A B0 (SALE A

. Catalase test (Student operation)

AT BRR A R R (4R M)

. Inoculate of Enterobacteriaceae (Student operation)
ST AR TR 0 S (S RGBT . R

. Identification of Enterobacteriaceae (Result observation and analysis) 2 ST R AN
BRI (55 R W) 2. Enterobacteriaceae
.Widal test (Result observation)

. A7 TP 0 T P T S WA (WL 4%)

. Morphology of other pathogenic bacteria (Observation)
PURRB (A LERAT)

. Acid fast stain (Student operation)

- HABTAE Y TR S WL (WL 4%)

. Morphological observation of other microorganisms (Observation)

1. ZHTA 4R 5 v
1. Method of bacteria
inoculation

FT ek 2 iR 3 2

Enterobacteriaceae 3 h

PR YL
Acid fast stain

HAbE R 3 AN
Other pathogenic 3h
bacteria

RSB SE 3 L MBSO 1L RN S B
Virus isolation and 3 h . Hemagglutination assay (Student operation) 1. Isolation and culture of
identification . RO G 1 L (2 A ) virus

2. MEESLH

2. Hemagglutination assay
3. SRR

3. Plaque Assay
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. Structure of chicken embryo (Student operation)
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Figure 2 Some video screenshots of medical microbiology experiment microlectures
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Table 2 The behavior of teachers and students in the flipping classroom after teaching innovation

EESuri
The process of teaching

S EEAT R

The major behavior of students

B 32470

The major behavior of teachers

LRHT

Before the class

R

In the class

R
After the class

WE ORI S, FAR SR |
BAEDTEANE R, S8 BRI 6
Watch the microlecture and experimental
instruction, master the experiment principle,

operation method and matters needing
attention. Finish the pre-class test

DU/ B, e, EBSEs g, difT
SEEGHRAE, EHOTERAE P B TR AR B UR
UMBZHE, 198 20 7R SE e 45 2R

In group, discuss and review the experimental
steps, carry out experimental operation, and
communicate with their teacher about
problems during the experiment operation.

Show the results to their teacher after finishing
the experiment

FEEORSE RS, B MR
Complete the experiment report as required,
review based on microlecture

I PR B R TMER, B EWE I, 456 URHET
3625545 5 2 AR PRET AR
Send microlecture through net platforms, supervise

students’ watching, combine pre-class test results and
watching proportion to give students pre-class evaluation

BRI, T8 R e SRR A, AR IR R
T T J s W S 3 45 SRR 2 A AT IR PR
Answer questions, guide students to finish their experiment,

give the evaluation according to their experiment results
and their performance during the class

Mﬁ*%ﬁn,MHﬁmﬁm PRPIEN TS T,

'm' «/T =] EE—D"

Marklng the reports, give the final scores based on the
pre-class, in-class and after-class evaluations
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Figure 3 The situation of microlectures watching through the CHAOXING platform by students
®3 OIRENENIRE
Table 3 Standard for pre-class evaluation (10 points in total)

WA W R 55 52 UE BE il 7 4 73) P PRATIN (il 7 6 73) 1y
The completion level of watching microlectures . Pre-class test .
Contents . Point . Point
(4 points in total) (6 points in total)
VRHT A St 0%-29% 0 VRTINS R 6
Pre-class evaluation scores 30%—59% 2 Pre-class test results
60%—89% 3
>90% 4
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Table 4 Standard for in class evaluation

B TSI MER . S5HNEEE , IR R
5%, Yt vk BORRREER . (3) SEI6 H I
S SR IRAUA SR AR SEPRE Gl ic s i S 5 Y
ar . SCIRATEL, (4) XPEEEAPBRICSRTEA, JrikiE
i, SRERERE. (5) XPSCIRES T Ay . M
JEAT . (6) ML EEE M, MEAWE, Fl#
P o

MR - RAR I Y AF 5 TR B, BT 2 AE 1 S B
s s sn T 4 DEH, PE9.0-10.0 4r), B
(7.5-8.9 4%), H1(6.0-7.4 4), 25(0-5.9 4%), 5L
A5 A BB A RS P S
324 ZEFN

shaufar. R ETEM G, SRS
PR IR BRI ST, & NPPIERST b IR 5.

FEAE IR ERCT 22 TR IR RE A
P AT R, AR, A AR B AR
R IR T4y, DAE— e xfE DAL E 24 A B
F14) S 365 PR (L n 24 B S 6 B 5 TG B 5 7 2 1) o)
W] DAFE SR B _E ORI

3 3 GO s R A0 T R A R
WA, I H 2B S k2 AR AT DARE RS i H
W P LR R R B R . LTI R R
AP — e S, MEma PRaT . R, 2R
Je HZEA PR PE 2 A ) 3 B0 T Er 5 | 1] 352 56
WA o, TR Bl , ANMEBI T RS AEIA
WALEE R, B 122 E I A T T i
EURHAT, BRR T A TR A A,

M TGS
Contents Experimental attitude

RPN ST INAS S5/ E, BURESEITE MR SRS

In-class
evaluation
scores

A, LBl USSR A
Discuss by group seriously, proactively
experimenting, communicate with
teacher about problems in their
experiment, showing the results of the
experiment to their teacher

e, Wigcmrh B R S5 - 0-5 4)
Give 0 to 5 points  The experimental method is
according to the
degree of
conformity

GGy LA R GGy

Point Experimental result Point
SERIIIEIER, SCREBEAE,  AERFATRES
SLIRAERMER, WA 057>

Give 0 to 5 points
according to the
degree of
conformity

correct, experimental operation is
normative, experimental result is
correct and saving experimental
materials
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Table 5 The final evaluation standard
TR W JT i L A1)
Name Contents Proportion (%)
SEETE G IRATEEY S 30
The final scores Pre-class evaluation scores
BRATEN S 40
In-class evaluation scores
i I ERA 190 % 30

After-class evaluation scores

33 LR

X A R TR A RPN BT LA 2 > i
2 ) G5 RS ORI T, i3 ARG A =
A BT mE2A AR [ R 2E TR, BRI R )
MR | AR PR AR A, DL R D S e
BRUCEL . — WA BT 2R A5 5 1T 2 > 45 80 &

R6 LWBFEEEFELER

Table 6 Questionnaire survey results of the test group

B T PR R S,
3.3.1 FIEFEMN

TE2A AR IR BN A A s, FRATT B R 5L 56
FERAOMXS 2 1A IR R B DU TR AR
BB P ST |, T2 1 A AR E AR
Wk — R ERAE (R S 2R LA K %ot 45 SR A3 BT 114 TE Aff o5
IO X B A AR ROt s i R
Je R UM A ERAR &, 255 PR R R s R BEAE 2R A
TG BEARR T, SR X P A G
FEl ) AT B2l ok — 2 IR

T2 A 0 ) S s T, FRAT T 2o A R A
GRS A A T A A, IR 61 ),
SEAEPEAE 55y, B RN 90.2%, iE L A A
SRORE, RN F i+ BFE iR
AEFRIE, IBEE R 6.

[ 5 A 2 [ 5 275 4
Questionnaire contents Questionnaire results
RAVH ARG, WECERCRRW R AR A = NE AR E A=
FLpE Very satisfied Satisfied Dissatisfied Very dissatisfied
Satisfaction with the teaching effect after 27 (49.1%) 28 (50.9%) 0 0
adopting the new teaching mode
X SRS, —EEEWHN ARF =W I REIK R HEAEIR
2 Very like Like Dislike Very dislike
16 (29.1%) 37 (67.3%) 2 (3.6%) 0

Whether students prefer the new teaching
mode to the traditional teaching method

A Ry G i AR 3—7 minutes

The most suitable time for microlecture 26 (47.3%)

HUE 5 AU AR I T2 AR 2 Il T T R

DRkt Reduced the learning
burden

Whether the reformed teaching model
reduce the student’s learning burden

SE TR AR B R A O S B
ISR RE S PR A TR HE )
Do you think that the reformed teaching

model is more helpful in mastering the
experimental principles and experimental

35 (63.6%)

GEHA R
Much helpful, better
than traditional
teaching mode

skills? 50 (90.9%)
RS HM LI R 2 e B
FE K Willing to try

Would you like to try this teaching mode 47 (85.5%)

in other experiment classes?

AR B, LT%

8—12 minutes 12—16 minutes >16 minutes

21 (38.2%) 6 (10.9%) 2 (3.6%)
B Hn T2 A
No difference Increased the learning
12 (21.8%) burden
7 (12.7%)

WA XA, Fifkse
Bt
No difference
between the two
teaching modes

EAFH L, ANUMEGEH
e
Counterproductive, not

as good as traditional
teaching mode

3 (5.5%) 2 (3.6%)
NEE T
Unwilling to try Does not matter
4 (7.3%) 4 (7.3%)
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MR 6 FTLAF H, 35 M) 45 1) BT A 2 2 X i il
B EEE R B ROR PR R, L 95%1)
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U PR T S T D 3R B T 0 ) B R B AT
W SUEE AR FAEN 63.6%°F A
AT B R T U, X T RE S
PRURAE T HIRE S, BB LA S S, T
AN 2 AN 2T A6 5 5 A () B 75 D i e HAth S2 56
DRFRL A X Al B 22 BT, il 85%(
A 2N T T A S 0 TR R 22 ok ol o U ) 2
B MITERGE & W ROREH T, 8B 85%M)
2EHE VAR K F 12 min.
332 FEIJYRTEM

2 2] BV 27 > ROR 0 e B AR | 78
SEORHFAE A, FRATTIN S I 2 OGS B2 A2 AR
1T TR IRE . BN EB LR A NG, F
B RARA I HER | SO0 R | SEI0 4R E A IR
SIS EE R BB E AT, X4 R A SPSS 21.0
B TGt 22 o b, W tai ok E, Sgmdiy:
AW SEIR RS TR R, AAFER 225
(P<0.05), WL3 7,

TEMIAR IR G o5, SO 20 27 A= R R 2 AR ) 2
ARG NG T T gt o0t , 25 R & BT
KA B 257 (P>0.05), WS,

TG AT D0, ZE TR B DR A M B T
S 2H A A XoF S R AR B A [ | S A
4 SN 8 5 AR 2 R Dy S IR 2H 2 R AR B 2 RE
DT X REZH , T s TSI W s,
R T2 2 QGERR AR, S T HAE I H
DEPEFIRRRAE , (274 sl > e ) E5h2E 2]
MNTE SIS | SC00 VR R, S g A 3

M5 07 TN T X BREA 22 A, fi i S % A
25, WIERBUAHCRZE R IR WAL .
4 &

AT AT DL, PR+ B IR e T PR 2
PGy En e &l IV UGN e & R A
G R R, e T HRTE SE R A P R —
SeRRR, PSP T AR

AT 1 PRAT B SR AT S | BRI B THE R
B, UL 19 58 B SR 041 15 A 25 RS B 1 A
WAL | FR BT AR LR R A IL I A i o 3,

HHERR SR A 2 A R R T R T IR, T A S 7 A R ] s U A S IR T ROR + B
*7 LHESHREEFMEDFREELREGLR
Table 7 Comparison of experimental examination results between test and control groups
EiS 1% LIHELRE(X S, 43) TMH P {E
Name Cases Experimental examination results (X £S, point) T value P value
SEB R 61 67.51+13.88 5314 0
Test group
o BB 21 62 54.23+13.84
Control group
*8 LWASHREEFMENFHREXMSLE
Table 8 Comparison of examination results of written between test and control groups
1z fogic WIRBIRMSH(X =S, 4) T1H P A
Name Cases Written examination results (X +S, point) T value P value
SLHG A 61 72.38+11.65 1.541 0.126
Test group
o BB 21 62 69.19+11.24

Control group
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