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Abstract: In the “student-centered” teaching reform, the main issues of concern are student satisfaction
and student performance. The massive open online courses (MOOC) of Medical Microbiology of Beihua
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University is a high-quality online course in Jilin province. In order to fulfill the advantages of MOOC and
reflect the “student-centered” teaching philosophy better, the Department of Medical Microbiology has
adopted the blended teaching format of flipped classroom (FC) based on MOOC to carry out a classroom
teaching reform. For the first time, the teaching team compared in detail the teaching effect of the blended
teaching model of MOOC&FC with the traditional teaching model in Medical Microbiology and
conducted a survey on the students’ satisfaction with the blended teaching reform. Independent sample
t-test results of the experimental group and the traditional group showed that the blended MOOC&FC
teaching method did not affect students’ exam scores or the students’ performance under the two teaching
models, and the effectiveness of the two teaching patterns was the same. The statistical results showed that
the capability of the experimental group of students to analyze and solve problems improved significantly.
The survey feedback indicates that students are more content with the improvement of self-learning ability
and teamwork awareness in the MOOC&FC blended teaching, and prefer the flexibility and initiative of
MOOC&FC course format.

Keywords: Medical Microbiology, massive open online courses, flipped classroom, blended teaching,

Microbiol. China

traditional teaching, comparison

FEM CHEZE P8R s R e LR
Y 2£(2010-2020) ) Hh IR . “BNERAE A R R
BE, BFEFENTHER. 5B TIRREWAHRE
3 T ff U o) @AY SE B Re O, Rk AR Tk
&, 7E 21 L BRI, AR SRS
WA Ty, B2EA R g . DME SRR A H6e
TR R G N E L K, &SR
et YNV E 4TS SR N [ R DR 222 SN A
EeAn | BUAR R A S < L2 A Ry rpol PR s 2
Tk, B AR A IR RO, ik
HHEZZ 5B UME. RRSEHM =T
3, BN EARZE M SRR M igkE, A
T il 2 2R S22 28 B (1) 2 ) 55 R S g U1 iy A THI 4
Fro I, BOEFRROR P BN O H
DRFE 22 2] JE U S AR 12 ) 6k 2 2 AR
= WK, SRR R B DL 2 2 IS D IR s 2
SO P R R

KLU, “BE2ERE s PRt ey — BE G
RGP EL M E AL R IR N A . BRI 8
W AN T (Face to Face, F2F)FRA0 5 E:, “#A4wk
AR E R, “ER A PR SR
Mt , 2EA AL AR R — B AR, B ROR
KA. EAEE, AT —E LRI R 2
TUALIY <0 5 22 BTN ok 2l e

HeroKor. BT E NS SR VT 2 IR G
Zeif(Massive Open Online Courses, MOOC)51£4¢
gt AR, BUS T —sen] IS K 2
590 SEURMIE ARSI 1 B R 2 B i RO
BIFELRILE, 2 T & M ek, B
Helile sSUR ORI 24 A 2 [a) k= A 3L S AL 3]
I HAL G AN RE A RO R TR 7. B
PRA (Flipped Classroom, FC)fH]H # A 1214 H
FTYIEMPELT, HIE RS W HRN A
FREHFY., ENIMITEER, REHIRA
AN Ml P2 A X B DR A %) s 1o mT A e A [l
{H R IR A AT AR e A0 B A T
SREEAEAE AR ) F I EIREIR, e n A 35
Maed1, BRTF UG LB, 825 ) U
PealARRE ST, TR ) R

bR R 27 it 1% 27 Bt & 2 Sl A 91 7 "MOOC
et JUAE I, IR ED A E 75 MRS S A T
W, TR RIE MOOC 3, B ar s i Ei LA
S ORI, BRI A O
17 TIREEZCE O, SR T 2R @ PR TR
AR AL FOEE A TR LA T IR IR R 22 %
b R AR S B IR IR A N B 5155
PR TR “ B A A W) 7 IR B ROR . TF
BEXTREUR ) B IR TR A S b s A AR R A T

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



UKAFEE: “PRE A ) AR S IR IR R A N AR G N ) UL 1817

TR A, A BN E N R E A
R MO ) —E A RSl .
1 RS

RIS FRAC IR e, IMIREEE LB
SRR IR T RS AR T, B AR
2RI PR B2 24l 2017 9% 4 BE MOOC&FC i
FEF 2019 4EHEFRG, ®ANLRAL; WKL
2017 2% 1-3 LS 11 F2F YRR T 2018 4ERKZE
W2, WNIESRA ., S HTIF A T 4e 4 2018 4
K2R 55004 2019 4EFHT A Bk Y
ORI S S AR S . RS RS 5L
W2 E TSI RIS, S 2 Fhed g kizik
AR S I8 IR LA 40 52 4 AR ] o
2 R
2.1 HRFEEERENEREBIRIT

LG B 2E M E ) B IR R T 32 2%
BF, TAfE b 8 FMZA RN, E VA
AR F2F PHRMIE, MRISHA2HE, 1%
Gidl 3 AHEREE 4 2EE), BRHR 2 2EE, ELLEIR
8 Jil. RN RN FZIAT A (PowerPoint,
PPT)B/RIZIRNG, FANELGHEE F2F %
ZHISIRN A, Bl R IC RS T IR AN
SO AR YR A b [ PR A R Y T 28R
I A 2 R A1 A BT ) 5 > R RE ) R A
TR 2 A A R B TA) N 52 A, 2 26 R R - WL £
RIB IR A A AR BN R A J o3 b, 3T
TE BCHEPE A 5 43 B B SOl o B AR 2530 R (]
FIRER) T AR 50 LA S5 VAN I R4 T AR
ST
22 “EFHEMF R ESERRERERAHK
2t

“ERUE R SRR AN 2, )
— 2E PRI A AR H5 42 15 PN 28 A0 B Sk s, &
XPPEERE 24 AT SR, bR R A A
B AR O WE I R AR B MOOC

o AT E 1) 3 8 I ) 2 AR A BR 2 T A )
SRR S R R AT BB B A XA L R
YT AT T B SR, AT AR AN g 2 T
R FENT , MUBNAS AR T4 A 2t i
SJEBCRBR AR S Mz — R = E ], 5 TRl
A | 2R KRIRR . SRR A 15 min, &
W R E 2 AN EA O HIERIRNE,
2 A ol R R 1 << B % P i R A T E S G
HAE2f > i B ST, MOOC INZR R 15K
JRE 1 a7 0 3 5 v PR PR Y TT R PR ARG
A, AL 3-5 A R Il A 191 A
PR, [RIREGE ST TR AN A R AL

BGRB8 N EeE B, Ak
LA ACE I —, B 1 et B
60 5512 E R UE, A IR T T ) AL
MOOC =) AR T NE, LRI #AER SR
KRB AKRERRET; 2 BE R
B, REUBAERREZE ., ERAEZEFET, Dk
THeA B ERFEWRES; 8 3 AIWRE%S, B
[, JLEANR; 55 4 RG0SR, L
PRAMER F RS R RN 5 5 B/
e, A TRHE, R FESEE, WA E
BRE5S5EIR, MRV H LR 5B 6
BT 2055, OB A (DL A 32) 0 iy
HIPR, WORDGE, IRAUHERE ) S A4E, fJRh
FOMPEAT 0P et T R B A i & A A
U R E F IS, UM JR AR AR T S
Y2 IR B0 AR L Ve, HFFERJE 4T A A
PLE

R B IR R AT B A BRAT TS, 2R XAl
PR H AT B AT, A U DA TR PR AT
WHHERL 1 240, 8 IRIRATTHE SR A 3 Ik
LHR ShimtE & %I, M E B FEE 11 2
IR 50 A ZHEEEE, A TE B A
FUR 5, LAE F 20000 X 5 B0 P 25 B4R A1 58
o SO ZH VR 04 R 25 R RE R T R A

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



1818 A

Microbiol. China

1UBSE A % 18 g — AT B, 1%
G PR RIS V07 AL U [ . 3RAT ]
SR FHTR] — 32 3 2200 U 11 BA A2 R AR A ] 3 R ke 3 %
PN AR R A R AR 5 U
THT PR AT 18 -5 A R SR UM TR AR e A
] b 7 v i 3 4 G 01 [ R A 5 Al S A BE L OF
FEVERS AL A2 o3 IR AT 145 A SRAF BB K
R MR A R, O AT A AE LR 972
LRIRTE N A h 2 i — LEAH L B P

3 HERRAIEH
31 [EERAEMIEIT

FESCI PR F AR TT I T AL 19 A [a) i a]
G, FEFREAMAEY ) MOOC&FC
RAHE AR T, A
RATE M 22 R 1 B ST . AA R oA Rt T
T A SRR R W R R, WiH
P25 A H6 B A XA N 2 B sg L ERAR X
T TEL2E T NES . S pbas T RS2 M 45 )
M, A RESUE TIEYRZ. R, AFH
B AFEBEMAAE/ A ES 5 Wk, 7
WH 1-8 r, ZORSARUMBATN T MOOC&FC
RARBEE R R, fH 9-13 %, £
BLRTRAEL S I MR O K48 S i eI
H 14-16 th, SCTERRIELIREAR I E HIE |
T TR S S B B B ) HARRCR ;. TH 17 R 2K
= BT A8 SOR AT e 5 3R 2 B = A A
55 A 208 20 PR ey sk A #2UR
PRI H 18); £ 19 WA Y [l U <R A A Wb A
o fe il B PR BR 2 SRR AR
32 [PIEFAEMER

2019 422, SEOOHE 39 2422 58 ik T ()
A, WH 1-7 MRRERER, 84%M2E4
W) 2 a1 R 7 MOOC&FC i &R e
RE S AP AR ) B O 2F ST IR 74% 0924 TRl &
s AR TR A MOOC& FC AR Al LR &4 A
)R, R TAELIREEM B, 7T7%0) 2 E R E

sCAEHE [ AT DU A b P A% MOOC&FC TR 2%
PR PR AR N2 5 75% 19 2 A ) 3wl R
MOOC&FC 1A H A0 T Hm RS 5
e T HIBNIMERE J) o KT X AR A B #
PEHt T Z AL SRR A AN R IB R ) B X Fl
(14 225 2 A X 2 A 25 g R B e U T 55 e 1 R A
GER A T9%H 87% M2 F R 15 E (1)

WETH 8-13 H RECHE FRARNAE SRR
FZEAAL, SR IRIX 2 7 AT B AR A4
B, a2y 3R E AR MOOC&FC iR
AREARNE SRS R ZH(90%)
e 5 R ZH(75%) 27 A AE 5 [R5 W] R e Fh B
AT T HIAUME S A24RE )15 67% MR B AR
HAIRE HA 4R 1.

FETH 14-16 Z5R 8K, UraZiiFdlR
HEAR R R TR IRFR A B0 SR i AR )
FiR, MLZ T, A 8% ZiFA R w Rt
MOOC&FC 5 3X 1] L34 in b A7 0 28 Uil 5. 31 i vk
s 18% M AT L BEAS [R] Bt A X . 2L J
e 2% S B A9+ IR PR O AR B S R 1 AR Y 9
AT (R 1),

FAETH 17-19 RIFRXaEE A . 5H
17 (48K 228045 S St MOOC&FC A3 AT LAAT 3%
AN N A SERE T M MERE T, T H AT A E
TEREMEAEAMI B | Mol b 3], X AR e
MOOC&FC IR A Z = nFEs . WH 189, F£
AR OB R T, ATRERR, Bl
A — S P B R L, A AT R R AR
F2F 1 MOOC&FC TR & AL FBL Ak £ —4>
PR O], AN S I ] T R ) 7R 2 PR AR
(B 1)o Ay e A MR s 75 58 2 1 & > ey,
XF 52 > HEA A G

S 19WAA LSRN, X T B4l MOOC Al
SEATIARAL U 5.13%F1 15.38% 2=k 4257
A 30.77%M%5 4 B MOOC&KFC IR S R #¥; A
38.46% M A ] TAE S YFZ 5 MOOC&FC RA
BEALE G A THRUR(E 1),

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



UKAFEE: “PRE A ) AR S IR IR R A N AR G N ) UL 1819

F1 SWANESREEERFITR

Table 1 The statistics results of investigation questionnaires in the experimental class

JAZ T H Items E[BAEIES [EP=SE (979 0) FR0) ANHITE /A E
Strongly agree Agree Strongly disagree Disagree Unknown/Uncertain
n (%) n (%) n (%) n (%) n (%)

1 XA R A i S 14 36 16 41 0 0 3 8 6 15

1 The teaching pattern is more suitable for me

2 RESR R R A2 T D4R 16 41 13 33 0 0 2 5 8 21

2 The teaching pattern increased my interest in studying

3 EEH AN A e T TR 18 46 1538 2 5 4 10 0 0

3 The teaching pattern allowed me to control over the

self-learning pace better

4 BRI X IR Y L 13 33 17 44 0 0 4 10 5 13
4 The teaching pattern has deepened my knowledge

comprehension

5 BedR R IRIARET 16 41 10 26 0 0 5 13 8 21
5 The teaching pattern has improved my expression

capacity

6 (TR 5 4R BN HIHE 16 41 1538 0 0 3 8 5 13

6 The teaching pattern has helped me to find the weak

point(s) of knowledge easily

7 RIS IERE S 21 54 8 21 0 0 13 9 23
7 The teaching pattern has improved the capacity of

cooperation

8 REHRMFIT A AE 24 62 1128 00 2 5 2 5
8 The teaching pattern has enhanced my capacity of

self-learning

9 TELURFRHC AL E K 1] 224145 B 26 67 1333 0 0 0 o 0 0
9 The online course scheduling and timetable are well

organized

10 7ERIRTEN A S B IRE N B R R EE 25 64 2 31 00 0 0 25
10 The content of the online course tightly connects with

the flipped classroom

11 7ELRURER S A 24 2 BORHR L K i) 28 72 1128 00 0 0 0 0
11 The materials of the online course and self-learning

were provided in good time

12 TELURAR PN 2598 i 22 56 14 36 0 0 1 3 2 5
12 The content of the online course is clear and defined

13 B FE7 2R X2 S R ARA B 27 69 10 26 0 0 0 0 2 5
13 The self-learning homework is helpful in the learning

of course

14 I R HAS AR RE ) 16 41 1231 1 3 2 5 8 21

14 I possess a better capacity for the management of
personal time
15 TERIRFE N A HEF 5 B BEA T H.5) 12 31 13 33 3 8 4 10 7 18
15 The content of the online course promotes my
interaction with the tutors
16 TELLIREMNAARIEN, IR SB35 14 36 12 31 4 10 3 8 6 15
RORELF
16 The content of the online course is useful and
improved the quality of my interaction with the tutors
W on: AN
Note: n: Student’s number
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Table 2 The statistics result between traditional teaching group and blended teaching group

3R AEC RS ARG (5) K SR (53
Group Number Max (score) Minimum (score) Average (score)

Al A2 Bl Al A2 BI Al A2 B1
fE55 #2440 The traditional teaching group 110 35 20 12 12 8 10 20.81+7.533 15.43+6.74 10.78+6.77
R4 H2#4H The blended teaching group 39 33 35 22 14 20 13 21.11£6.436 19.18+5.44 11.19+7.28
t/¢* value 0.564 0.013 0.761
P value 0.656 0.021 0.703

H: xxSD: #4-\E|Zig§&i1:/]4‘7ﬁ%

Note: x £SD: Sample mean+Standard deviation
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