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The reform and practice of the Microbiology Experiment course
under the “Internet +” era

DAI Yi-Jun HE Wei YUAN Sheng" LIU Zhong-Hua JIA Yong HAN Guan-Zhu
(College of Life Science, Nanjing Normal University, Nanjing, Jiangsu 210023, China)

Abstract: Application of “Internet +” technology in education area makes great changes in teaching
scene, the role of teacher and the characteristics of undergraduate students’ learning styles. In order
to adapt to the teaching characteristics under “Internet +” era and the needs of students’ personalized
learning and cultivating innovative ability, smart teaching tools were introduced into the teaching of
Microbiology Experiment course and the online open course, which was constructed on the internet
learning platform. The teaching tool RainClassroom has the function of transforming intelligent
mobile phone into students’ learning tool. Application of this learning tool enhances the
undergraduate students’ learning enthusiasm, strengthens the interaction between the teacher and
students, and achieves the timely feedback of teaching results; the students’ learning data collected
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through this tool is valuable for teachers to evaluate the learning results objectively and to optimize
the personalized teaching. Furthermore, the online opening course Module Microbiology Experiment
was constructed on the platform of Jiangsu online course center. Under the process of curriculum
construction, teachers should update the teaching concept in time and improve the enthusiasm of
participating in curriculum construction; the curriculum constructors should receive the professional
training for online open courses construction; the production and selection of course contents should
consider the participants’ characteristics, the costs of the teaching video production, and the learners’
studying curve. The construction of online opening course will provide a fundamental support upon
which flipped classroom teaching and blended teaching can be applied for the reform of
Microbiology Experiment course under “Internet +” era.

Keywords: Internet +, Microbiology Experiment course, RainClassroom, Online opening course
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Figure 1 The results of academic test conducted with RainClassroom teaching tool
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Table 1 The teaching contents, video contents and its total time of the modular Microbiology Experiment course

Ot S T 4 ST W PUEATS
Teaching modules and experimental unit plan Experimental contents Video contents T.Otal t1me.of
videos (min)
B — . PEHCE AR A
Module 1: Investigation of the environmental
microbial diversity
S — PREERCEVERSE . rE . BRI CRELIE. RRUKGEMIER  REEAN A 57
Experiment 1 The collection, isolation, Apzs S HflEWRES,, KA HIGSLE 2> St | LI st
inf:ubation and observation of environmental RSB VAEN AR 7. SRR R A T AL | okt
microbes BER BRI\ RSN R | i
MR HCREMAEY TR UG FRIENA | BRI AR
R T Gl AU S P A T S TUR 11 JlS AR R
SEYHE . )T ARG A
TR W L R T A
=X
LR RIS A DAL ASRE S SNSRI — AR | BAOTSEIR A ) T | PR TR RE 39
Experiment 2 The observation of microbial B3R ARIFEREAEYZE B8R . ARG Y855
colonies ' and bacterial microscopic B AR, E . ML R T B
morphologies R TOR RO, [ORG, ARG H 5
B E N R SaRE I, R E
TR P& AT T AR 2 e e
FriEsR, AT T —IREEREE
T = R EME AN RO SFENE DR IR i S ] Fonsess ) ik MESik s 30
s NN RS R R R SRR, W RIS | 4 B
Experiment 3 The microscopic observation of — ZZH1 VAL I . FE R AEE  FndEY] FoWiss | BERRH IR/ NG
actinomycetes and fungl, and the Syt AR ER I HRRIEAR BRI N RL)
measurement and enumeration of yeast cells . _
TEASEHFE, R BN BRHER G AYHZ . I
BRI RN IF L BRITHohR R
SERPY KA R 43 B Al Al RAEKMEREAITEY R BOTERE S Sk SRR 34
Experiment 4 The isolation and purification {&, F B BRI, 2. CEERER . IR
of phage In water AR ASUZEIER, 4
BEFR 5 SR W LA B e — Sl /NG | R — ST
RIE7R
R = P REA BRI R RO ST E R SRR OIAE
BRI E R
Module 2: Screening of amylase-producing
bacteria,  optimization of  fermentation
conditions, bacterial identification, and strain
improvement
SCHG— BRI UK B FCHI AR G ARl BICIEI ) ik | SEg At 33
Experiment 1~ The preparation —and JEFRdk, @ILEFRIN, B £, SSEARAEEDR | SRR
sterilization of the culture media B R O R K AR R A
FHAT R 2RI Pzt
((E223)

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



ORGSR HER 1 5N AR LI TR Y el 5 S 689
(E==3))
SEEG T PEUE R AN TR 1 43 O KB AR A AN AR R BTSN R i L 33
Experiment 2 The isolation and screening of ¥, BRI SRILDEM ¥ . BG4 B Y i
the amylase-producing bacteria HEWPRE, BEERKAR R TRRRIZ AT BIRONOR | Bk
R 5 EE, FHMERTE SRR . R i
AR e S A e A WAL R EEUR | TS5 A5 b7
IR
S = ORFRESRAAE PP IE MR A R SR TR TE R AR A TSRS ) Ft . S U 21
e iR RTINS, WSR2, HPhRiARRE AR |
Experiment 3 The effect of cultural conditions  pH., iy . FIEEXEIALE  SCEHHER
on cell growth gnd amyla§e production of the S AT
amylase-producing bacterium
SCIGPY P TE R AN B 1 3R S SEIG PR VEM R ATE  BROCSIIN S ) i SR R 31
Experiment 4 The identification of the 22 UI%ZLHI 16S rRNA JER  #72. Hi% PCR ¥/~ Big
amylase-producing bacterium PCR %% SBEE i i kB R01 . BLASTn
G3hT . REEK BRI E
SCS R PEUER RN I K S ME A F A X SEEG TR IE R RN BTSN E ) S | FERERITHIAN 24
Experiment 5 The strain improvement of the YR {ASEZRMIMEIFEINATER  BARBIKIEFIEBRERUR | 5010
amylase-pr.oducing bacterium by ultraviolet Bl WSS AASEOER, MR AR R | ek
muageness B VEN KRN W07 . B /NS
BN A SRR
R = KB A P A e
Module 3: The microbiological testing of water
LI — KPR SEIE ARG R SRR N WK Bk BOTSEIRAA ) Sk LI R 31
M) K, RIAPEBUATETTEOEN  fif . P ARIE BRI RS . W&
Experiment 1 The determination of bacterial  fE/KFEIAE SEL, KL  BECGTHEENG . 28 Lk
F:ount in water and the detection of coliform R R KRR R S R IR . 2k
mwacer () HTES BEEAER . B OB A
MPN FH405 S
SEE T KRR RSS2 R s> ik SLm it 36

FA LY 27 A
Experiment 2 The detection of coliform in
water (II) and the serological test of coliform

[ERERATIN 7T Rl e va e
EHTEAER IR, R AU
FRTE AN AT B8 L3 % A
WE ORI MR BT
SBEVTIE

B, LRI B R
RN . SRR RHRAEER |

LT A S0 AR | R =
NG IRTE R4S

FOARRX PR Z A W B o G20 2% B Bz 2|

“HIRM RS R THOERCR, $ET T A
MR, A OS5 ECAUCEMBR Mt 2w,
JEBESITELTT ORISR Be itk — 20
TFRE T — R 50 b A B YIRS 3 2f 3R 2
UTAY LI o o PRl O | 3 N 22 2 S5
SHHOMFRAN: . BUEY RIS PRI A
6 MHINZSY T IR B, BROZEUNRERT O i
wIRME, BUOA B S I U 0, S A
AN S AU ., 2OREE R HIF A 2
AEAR 5 (6] A T RSB BT

3.2 MNSRTELFRURIZZ IR K ATIEI
FELTTTRRR AU A TF R | RIS IRA R
ARSI, Je P DA R AL SRR IO H
(1, FIECTACERTB, s Ui weloT &
e KA i TR ST IR A SRS HUR A Bl
N Z—, T A TR L = PR
PRI T TAFAER R A e TP HGRAR J1oR %
A BB IERIELAL, e A AR
ORPEG L, SRR AU E AU i
AERPERIE, 2B E R e, 2
RATHRICIMEE AR, BB ThEX,

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



690 A 2 A

Microbiol. China

TEO NN B E L AR 105 . ZETFIRIAM], 20
T B R e B R AT IR BEF TN o N BRI NS
ATLUE Y, AT RORAR AL SR R 5 DA AR
AR, RIS IS RA MG )
EHAUE, EHESIN TILHEHBETHL ELTT
FORRERRII, RG] T ILRE AR T R
BOMEANFMAINE, R E R AR FIbR
s I TELTT IR - 5 BRI AT
BUTIERRA L RDURE . m R R 2R3 A i
TR ORI LR, S0 T I AE
FELTTCEE QQ Bf . AT AWy, A= pst
B A BN e i T RSO A5, 2530
HENAIF A BTN BT 5 I REEK
33 REASHFIMERZEERZENZIHS.
FMERAFFEI NAERZ

TELRFT ORI NS R SRR 2
SEISEOLSRAG AT, TR AR PRI,
BRI R NS G5 R S22 1) 1-2 N RHTR R T AL,
AU B 5-15 min, JxZ AT 20 min, XFRZH
BUHE N LS N TN R A R b >
Rl HIR, WA B, R R
ST — AT AT B 2E I R, AR
PUHA2AA: , 22 B H IR oM, AR
HHMEIES S5, 58—, ZUAURREmEFA
AR, SRR 1 280x720 HiE MP4
M ASRARRITT , R Z5eE > E SR ATFHLEL
iPad TEAI, KPS FES: > B TP
i, I T 22 A, RE2E -5 FH I T
T a3 SRR s e o) e,
2] N = T B e e v v e S W S K
VEIS R BER A A W2 . 7k, AR
VR BRI A — 2 LU BRI R, AU
BB A R IR R T L TR R 2R
4 B4

CHIEM X R S RE I H 25 B, TR
M+ I E QUK EL, SR B Y
Ui K R AEE RS T R B A B KA, B
P IR+ AR AR FH T P S5 00 BRAR Y

FUPIFHAT T —E B Rk, SRt T AR A
3, R AT 2R RSl ) BT T I
YA T — B ERRHI RO TR R
DAY RIS Ik EIFERTAR, BEELTT
RO IRZS  TEREE R, F 8
FRUREMZ A TS S IR G Ak | ARIRE
Yrresieiearh, FERRaT . IREET RN
SETT A OO RIRER , AW e ELIBC R+ BRI T i
TSR R F, SR A HTR IR

REFERENCES

[1] Dai YJ, He W, Yuan S, et al. The exploration and application of
the modular teaching pattern for microbiology experiments[J].
Microbiology China, 2015, 42(9): 1809-1816 (in Chinese)
WIRE, ffh, 24, % RRABUEY % ZRIRBCH AR R
BIRER S SRD]. EYFE I, 2015, 42(9): 1809-1816

[2] Jia N. Re-examination of the learning style of undergraduate
students in the digital learning era[J]. Journal of Educational
Development, 2017(5): 93-96 (in Chinese)
ORGSR A AR 2 o) Jr R SRR L.
HH S, 2017(5): 93-96

[3] Liu G, Li J, Liang H. University teaching innovation in the
“internet +” era: consideration and countermeasures[J]. China
Higher Education Research, 2017(2): 93-98 (in Chinese)

XN, 24, ZENE. <TI0+ I A E A A BT Y S8 G 0
KT R EAISE, 2017(2): 93-98
[4] Wei XF, Yang XM, Zhang YM. Application scenarios and efficient

management of fragmented learning resources in mobile internet
era[J]. China Educational Technology, 2017(5): 117-122 (in Chinese)
Mg, LR, KB Bl B AURE e ) B
RS RS ] R, 2017(5): 117-122

[5] Wang SG. Rain Classroom: The wisdom teaching tool in the

context of mobile internet and big data[J]. Modern Educational
Technology, 2017(5): 26-32 (in Chinese)
FIbEE. R BB S B R TR BT
R[] BUUEF AR, 2017(5): 26-32

[6] Li YT, Ma XL, Tian YZ, et al. The exploration and practice of
flipped classroom in immunology teaching[J]. Microbiology
China, 2017, 44(5): 1242-1248 (in Chinese)
FULEE, HhEbk, Mk, & BHERSIE RS AT
WRERGLER[T]. WA, 2017, 44(5): 1242-1248

[7] Wang DH, Xu HQ, Wei GY. The application of flipped classroom in
Food Microbiology Experiment teaching based on micro-lecture[J].
Microbiology China, 2017, 44(5): 1230-1235 (in Chinese)
FRE, VPRIR, Toc. BT iR 0 B iR a8 SERRTE < £
AP S B TP R [T]. CE Y H5E M, 2017, 44(5):
1230-1235

[8] LiuY, Wang YG, Luo XH. Research and exploration into practice of
massive online open courses in local universities-taking Nanjing

University of Posts and Telecommunications as an example[J].
Education and Teaching Research, 2016, 30(8): 69-73 (in Chinese)

XIS, TR, B, iy mm e IR R S S SRR —
PIRG IR A2F R HI). BE SHEA5E, 2016, 30(8): 69-73

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



