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model in Microbiology teaching
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Abstract: A small private online course (SPOC) is a kind of blended teaching mode that combines the
resources of a high-quality massive open online course (MOOC) with face-to-face classroom teaching. It is
the reconstruction and innovation of teaching mode. Based on this concept, we have put into practice of
the “SPOC-classroom” teaching mode of Microbiology course, starting from the design of teaching plan,
the implementation of “SPOC-classroom” teaching, to the multi-dimensional score evaluation ways. By
empolying advanced teaching methods and high-quality teaching contents, SPOC has significantly aroused
students’ interest in learning and improved the teaching effect of Microbiology course.
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Figure 1

“SPOC-classroom” blended teaching mode for Microbiology
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Table 1  The class discussion topics in each chapter of Class 1701 of Bioengineering major

ai| AT A PREEPHEH

Group Chapter Class discussion topics

a4 JEAZTAE I REE A R R O R R . PR BT 5

Group 1 Prokaryote Introduce the development, current status and future prospects of microbiome research

gt | JEAZ A TR ZF NI . A3 R TR AL

Group 2 Prokaryote Describe the formation, structure and heat-resistance mechanism of endospores

= JEAZ A AR R SR P G5 A8 SR R

Group 3 Prokaryote Describe the structure and characteristics of peptidoglycan

ERICEE] JEAZ A ST SR i S SRR R B RFAE

Group 4 Prokaryote Main characteristics of Proteobacteria and their representative genus

FHA B TEREA (B BURHE , A AR S AR Y =TS Y B &7

Group 5 Eukaryotic microbe What are the typical characteristics of yeast and why are they the “stars” of synthetic biology?

Evavtl HAZMAY) FLE P AE R A R A MRSEZERY, HAR FILE A e a2

Group 6 Eukaryotic microbe What types of antibiotics are produced by fungi and what are the characteristics of their action
mechanisms?

St T RE iR Lamboa I B 1A (Y 7050 5 2R R T 4% . Lambda W P A7 B B AR 4TUASA 1] FH ik 7

Group 7 Virus Describe the lysogenic and lytic regulation pathways of lambda phages. What are the application
values of lambda phages in biotechnology?

eIl IR FIR NG B IGRE TE (HIV) A= 2Rt S B0 bl il

Group 8 Virus Describe the biological characteristics and pathogenesis of human immunodeficiency virus (HIV)

eyl MEERIE TR A A R A TR 3575 SR G T

Group 9 Microbial nutrition What growth factors do microbes need? What is auxotroph?

Cia | L IR S U5 : EMP. HMP. ED PAJ PK/HK #&4%

Group 10 Microbial metabolism  Compare the four ways of substrate dehydrogenation: EMP, HMP, ED and PK/HK Pathways

Sh—H BeEwRsE YR RAILRER, BAERBA LG Rt 47

Group 11 Microbial metabolism  What are the main elements of biological azotification and what is the biochemical mechanism?

% R 1 G227 [ A1) TR A R BV FIALH S0 b A R A 2L

Group 12 Microbial metabolism  Describe the mechanisms of antibiotics killing microbes and the mechanisms of microbial resistance
to antibiotics

WH=H MEMRAR 21 S A R 2 U B B (A A IS J00) AR B

Group 13 Microbial growth Comparison of the four distinct stages of a typical bacterial growth curve

S BUEMIRARS ik B AR A B BAEFR

Group 14 Microbial ecology Describe the nitrogen cycle in nature

Era i R T G R A A2 BB L R R T

Group 15 Microbial genetics Describe the status, development, and prospect of synthetic biology
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Table 2 The class discussion topics in each chapter of Class 1702 of Bioengineering major

ol BN PREBHEE

Group Chapter Class discussion topics

H—H R R B HI /R ZRECTA Yersinia pestis 5 SR AENR 4R

Groupl  Prokaryote Describe the characteristics of Yersinia pestis and Black Death

W R FEBTAN A HEE A5 . LS & B Al R

Group 2  Prokaryote Aanalyze the structure, composition, and assembly process of bacterial flagella

W= EEBUEY PSS IEA . SESEUR TGRS . ACTEAR A AFAE K% A SR 1452 1)

Group 3  Prokaryote Compare the characteristics of Mycoplasma, Rickettsiella and Chlamydia and their effects on human health

SHH  EEBUEY TR T T SRR i S AR AN B RHE

Group4  Prokaryote Describe the main characteristics of Actinobacteria phylum and their representative species

WHH HEBEY HOR AR 5 RO A A W B G S A R s ) e )

Group5  Eukaryotic microbe Compare the photosynthetic characteristics between eukaryotic algae and prokaryotic photosynthetic
organisms

SN HEBUEY JEJR U BIHA IR A7 758 RGBSR E AL & 47

Group 6  Eukaryotic microbe What are the characteristics of Plasmodium reproduction? What is the mechanism of artemisinin in
treating malaria caused by Plasmodium falciparum?

St N VA iR e A0, RIS RE A THELRHIE . 18 EE AR BERMEE DL

Group 7 Virus Avian influenza virus is taken as an example to describe the molecular evolution characteristics, host
interaction mode, and cross-species transmission mechanism of this type of virus

FNH e CRISPR RGEAIRHE? 2R 5T AT AN T WIRLEAIT 5 G 7

Group8  Virus What are the characteristics of the CRISPR systems? What research fields can the system be applied to?

HH  BUEMIRMESR 2L BA DU RS FR S I Y S [

Group 9  Microbial nutrition Illustrate the similarities and differences of the four types of nutrition

St BUeEwRAE 20 T PR 1) 2 R A IR, PR B A A e S 5 TR 7

Group 10  Microbial metabolism  What are the main components of the bacterial respiratory chain, and how do they transfer hydrogen
and electrons?

S s T LRI, | JC4E MR P 7 ]

Group 11  Microbial metabolism  Compare aerobic respiration with anaerobic respiration

o e G TR IRTRAE G U B4R, WIRE 244 sl Ak 2% A ) 4 1 KSR 1) 5 1l

Group 12  Microbial metabolism  Describe the main steps of peptidoglycan synthesis. What drugs or antibiotics can inhibit the synthesis
of bacterial peptidoglycans?

B=H BEmMAERK DEXEXS VIl EpRaeE eyl

Group 13 Microbial growth How to measure and control microbial growth and reproduction

SUA BEEMINAES FHR AARILAE e e

Group 14  Microbial ecology Describe human symbiotic microbiome

ErR e N T G budia S— AR PH R B Sanger Py I JEELRE 247 LA lumina B2 R GRS AR Pk 14 e

Group 15  Microbial genetics What is the basic principle of the first generation Sanger sequencing technology? Take Illumina
technology as an example to describe the principle of the second generation sequencing method

224 BEEL S I DGR, SRR A RE ST, B R AR

PR BRRERIE TR R #C EAT B,
FOFELEPERT | TR | fa] BRI Al s FERE 4R
JETEARVAS 58 R 3-5 A1, A5 B~ A= LI A
Prlc BUMMBIZE QQ B AEm Al | AFRIEL
MR 2 A R R TR A TS AR, 2R 22 ] o A
HESHE R R [, ZOTBER & A A
FRITOEFE I, DR my e dte, Wk

AIRHIT
23 HHEFEZHMFIER

HTC G BRI AL, PR 2D OR S R o o A
1, WAHEE T 27 R 2%
AL FE ISR 2 Flash i ; 4 RS G AL
FRRAT : AR ERZ R “OIK IS4 “PRAB IR
B, LA 2L SR B e P I B A TR It B
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Figure 2 The score evaluation way for the “SPOC-classroom” of Microbiology
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