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undergraduate education reform in China. Since the establishment of the online course
Environmental Engineering Microbiology in Jiangnan University, deep learning-oriented
online-offline blending teaching and flipped classroom has been performed for three continuous
years. The exploration and practice indicated that the reorganization of course content, the
integration of teaching resources, the combination of diverse teaching methods, and the reform
of examination way in this teaching mode benefited the cultivation of students’ abilities of
self-study, problem solving, team cooperation and communication as well as international
horizon. In this paper, we summarized and reviewed the blending teaching and flipped
classroom in this course, hoping to provide valuable references for the reform of teaching mode
in specialized courses of environmental science and engineering in colleges and universities of
China.

Keywords: environmental engineering microbiology; online-offline blending teaching; flipped

classroom; teaching reform
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Table 1  Online learning data of the second semester of 2019-2020 academic year
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A Novel Intimately Coupling Photocatalysis and Biodegradation (lCPB) Syslem

Yu Ma, Man Zhao , Wei Wu
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conference.

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



3720 WAEY

FIER

Microbiol. China

S A AT RO B 73X
The teaching methods that students find
most rewarding

TR 56 A i,
Tests and exams
CEE 2
Self-study
iER

Poster presentation
AT

Oral presentation
BRIEAE

. ; quework
Rl Hidie
Q&A and disscusion

a4
Classroom teaching ! ! L )
0.0 200  40.0 600  80.0
S 1

Proportion of students (%)

15N g A< TR S0 A A 7 7 05 i ks
A BMBEIGE LN Al Whs Ry Wbk 4o ey
Bhile fo b AR ki) 9 B 2u)
KL RER Kb ELEES W ki dH 0TS
B LA MY ARG
05 WA A0 7 R P B T B R, o LT T AR 2 s -
wE: Fu ¥ IA LAY RIFLAIGBREN
BAINT BRI 0P aaB oA 02
%Q\_ Ly, .’i 4344 E ¥ 2 pp7. L S8 1B
ik Bt .
S AR B AR & R B 2 Ak
FABSRGIFR. e yRAR BT BB GRRen
k1R BRYZ s,

3 FENEUMFASUERBTIRIRHFES
%

Figure 3 Learning feedback from students on the
simulation of poster presentation in academic
conference.

22 MFEFIXHFE

S35 3 RIRME YRS 4 AR
HE AN AR, R AR WA & B SR b
WA S W B TH7 0l s XA PR 3
IKFREE TG Y il 55 A HRAG AR 28 TR R Bl Ak e
JERE, S5 KA BT s TR, B
T T5 KA B AE R A R (B 4). 455
FEHNR, 2= EBUE , BT TR
i, AR 8 B S et o R BE
PAT B T2 A B AR A HR AR S PR RN S S

4 FHIVFERGIFS
Figure 4 Case study on site of students.

2.3 WERERIR

BRI BA K E K 25, AR
Z Rl USRI RSO SC, BA RS
SCHIRREST o HITARE R 2 A S SO
BT RLEE N, HEHRIE LV IR PPT SRIFZEA T
FOOREPHE, HhSUEZCE R LB L 30%. 5
A PRI STV, BRIG S8 e STYR L AN
Tly ST B 5) 22 AR T O0F5 1Y Prddes
TR, S TGk, il A A nE b
AT, (R TT T 20 [ PR 2K

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



PRSP TREWUE 2T PR L2 2] 2R R4 R IR & (e SRR B IR R 5 Sk 3721

L C N oF G0E R 4 )
SThL e 150 A -1 RRAE B

HERE R HE20200615- 55— % iREl

#E: SR ¥R HT1802 piE: 25.0 {EREMER v

—. ICiERE (E#y: 1, H25.093) mmIHEWE, RERHTS

1 Please illustrate the structure of a bacteria cell and describe the definition and function of each component.

(25.0%)

ERENEE:

1.structure: cell wall;Cytoplasmic membrane;Cytoplasm;Other surface structures.

2.mCell wall: A layer,usually faitly rigid lies just outside the plasma membrane.

It could be divided into two major grops based on thier envelope architecture:gram-positive and gram-negative.

@Cytoplasmic membrane: The cytoplasmic membrane is a thin(5~10nm)barrier that surrounds the cell and separates the cytoplasm from the
cell's environment.

Composition of membranes:a phospholipid bilayer.
separate the inside from the outside of the cell ;A permeability barrier;An anchor for many proteins,for solute transportation and bioenergetic
reactions;Energy conservation.

@Bacterial Cytoplasm: a complex gel-like matrix composed of water,enzymes,nutrients,wastes and gases,as well as ribosomes responsible for
protein synthesis,a single circular chromosome and a varied number of small circular auxiliary plasmids ranging up to several thousand base
pairs(kbp).

@Plasmids: Plasmids are DNA sequences that are separate from the chromosome.Plasmids encode genes that are not mandatory for cell
growth and division but that often make the cell mare competitive in a particular niche in the environment.

(®Ribosome: Ribosome are the other distincitive feature of the cytoplasm.

Ribosomes transcribe messager RNA into proteins that carry on the basic metabolism of the cell.

®Capsule and slime layer: Seme bacteria have an extracellular layer composed primarily of polysaccharide, but which can also contain proteins
and even nucleic acids known as extracellular or eDNA.

@Fragella : The flagellum (plural flagella) is a complex appendage used for matility.

@pPilizRili(singular pilus) are normally less numerous than fimbriae but are longer.They are found only on Gram-negative bacteria,and are invoved
in a mating process between cells known as conjugation.

@Endospores: multi-layered structures produced by some gram-positive bacteria during sporulation.Capble of withstanding adverse conditions

including radiation.

B 5 SRICENFEMEW AR E LI
Figure 5 English translation assignments and examination questions in English.

24 REEZIFEM RS, HAMACH IR H SR 10% ., B IR

ARG E T NSRS AR BRI 10% ., IR 5% . S SCHIE
ik, WRFRIATHEER ., BIRFRMGT  1Flk 5%. & EAEE 5%, & E&ETIE 5%.
0 50%, HBEFEZL 50%. LGEFHIEET HE LAWY 5%, & EiTie 5% (3% 2).
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Table 2 Course assessment and evaluation methods

S 2 1 ikt
General evaluation Proportion (%)
Wi TEA Diagnostic assessment 15
2% _ 5% Online test

S VE . After-class assignments 5

WL SCHNPE English translation

JE RMEPEA Formative evaluation 35
P4 H 3l Classroom interaction 10
2§ 2% >] Online learning 5
£¢_LiJ1£ Online learning 5
ML /R Poster presentation 10
R4S Course report 5

AR e

Final evaluation Proportion (%)
BZEPEPEM Summative evaluation 50

[4]1#:7% i, Closed-book examination 50

3 REAFFIBERKMFE

30 BEXHEITEAY
3.1 ZEEHFEERS

PR AR S L 0.7 DLE, 3
BT 2R R RR TG AR R, TR A A
2 FIVEE R IR R T 0.8 DL b, 3T 3 4FEA
VP A R T A BRI 51 o PRAR 5T ] A5 1]
B I R 2 A TR AR AR | R8T BE
7185 SR 38 B8 1 K57 06 BB 43T A 85.7%
85.7%F1 82.1%45 1 & 92.6%. 96.3%F1 96.3%.
312 FESMENREA

XFEZARG A INEE, &
4 FIARZ I E S g it ai R B, K
T 2017 ZLiy 32.5%1%50 38, 2018 gL, 2019 %
12020 KA E E 49.4% . 49.1%F1 60.2%.
AR L FERH R, Bl BLAl R S A
BhA 22 ) Bl AR DR EE . BUE ARG REE Tl K
2o B R A (D) S R PR S b 2
ZilRHZ—, MiEael s B E DL RE A5
FERM BT T RIFM Sl e, SR R s ff
FF 51%UA_E o DA ML B A= P ab B BFSE N 25
T8 FARHE S NEE + = 4 B K AT Re ik

oS SR ERE, SPEMN (BT RIHAE
PRI R G 405 e R SUR SE AL S A Tk
HERG ) R =R, NAEYASSME
16 S AR SIS Hm LI A B M+ R 2
ARPEAD KFE, SFER CLURIRIERNADS
FEAEE ) RS
3.1.3 RREEBRERR

BRFEIRAL T 2021 4RV o Ht— AR
WA, AT T 2021 4FEZEH—RARHE
o A, 345 2017, 2021 4EEVI R RFHF
PR — S5 X FRR A RT 3 MEN
/o0 G LR B =S LR N R
314 HINMAKERBKER

DRAE T BA B 51 B B R — A B &l 17 B¢
A, TETEAT CIIMEDSER, Z#HH
B FF AR S TRET AR R
R F R ESREE 5 NRETT4
). JF BRI R R A A4 3 A
W, ILFKRFRHEFEESE 2 NRANTLE K
FHE THEE 1 AR,
3.2 igEH6

Sy TG b P S OB I A A, X AR R
TR 1T [0 VR 2 S 2R 26 R IR A #er i Rk A 1
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[y\ﬁ’(]é"ﬁf%[%, (@))] T @ ¥p i TR UE W4 50 pattern for Environmental Microbiology[J].
o R 0 HE AL SRR K, S IRIIIE 5] 9 Sy 8 e, 20T, (10 2402450 G
BAE S L85G [6] STRELAN P, OSBORN A, PALMER E. The flipped

classroom: a meta-analysis of effects on student
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