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Abstract: As the fundamental courses of environmental, biological, food and medical majors and so on,
microbiological courses are extremely important. Within the “Internet +” era, modern educational
technology accelerates the development of new form teaching remarkably. While bringing vitality into
teaching activities, it effectively promotes educational equity, reduces teaching costs, and provides a
realistic basis and reliable guarantee for the practice of lifelong learning. Connotative development puts
forward new requirements to the construction of curriculum resource. In this paper, current situation and
existing problems around construction of microbiological courses in colleges and universities were
analyzed. Combining our practical experience on the construction and application of auxiliary
book-network-mobile terminal integrated expansion resource, how high-quality teaching resource,
especially expansion resource match well with high-quality course, could be built up was preliminary
explored. This paper serves as a modest spur to induce someone to come forward with his valuable
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99 Foriune lavours the prepared mind.
——Louis Pasteur
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Table 1 Student evaluation on teaching effect

EESRINE] R4T BT NI
Investigation item Great Good No good
At B ¥ A B B 3F A BE B
Class A (%)Class B (%) Class A (%) Class B (%) ClassA (%) Class B (%)
IR S R 69.21 83.88 21.92 13.69 8.87 2.43
Mastery of knowledge
VeV 52 i AE 36.54 77.31 31.39 11.32 32.07 11.37
Completion of homework
S Hr AR (] R RE ) B SR 48.79 71.99 39.96 20.67 11.25 7.34
Analytical and problem solving skills training
UL S A EE B % 37.54 79.32 36.21 15.97 26.25 4.71
Demonstration and innovation abilities training
GBI A e B3R 49.83 72.73 30.89 22.73 19.28 4.54
Information acquisition and utilization abilities training
Pl 5o IR 44.75 69.91 28.36 25.87 26.89 4.22
Interest and willingness to learn
*2 FHEBEEBES
Table 2 Results of investigation on student satisfaction degree
JEECRINE| A e GG HE AN [ A A ]
Investigation item Strongly agree (%) Agree (%)  Uncertainty (%) Disagree (%) Strongly disagree (%)
B Ik P A 47.94 26.70 15.80 4.94 4.62
| prefer this kind of teaching mode
SRR UL T UL 3T MR 48.89 22.86 19.59 4.72 3.94
Expansion resources increases the interest
R B F AR AR SRS 35.31 32.24 18.65 8.30 5.50
Expansion resources is helpful for learning
iR IRV M E A, (A58 B by 45.30 23.25 14.38 6.25 10.82
Convenience with good experience
WNAFEE, FIbEm:R 34.70 30.50 11.60 18.40 4.80
Rich in content and forward-looking
Lo IR e B HE RS T 17.11 11.20 26.43 3.86 41.40
Willing to forward or recommend resources
to others
Rk 38.20 23.91 17.30 11.75 8.84
Widen the scope of knowledge
SR A= = r ) 7.93 21.85 51.76 12.34 6.12
Willing to participate in interactive
communication through the platform
Ko 2 3 o) R AR 38.77 27.92 26.85 5.02 1.44

Overall satisfaction with the learning process
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— b R IR Ok, WiV TR R L W
TR WP E 2R | W R 2R RN R A
VR T 2 I S5 o A A S IR 38 0 R [ 8 B ik

PR, 2R RS TR I TIFZ R E Y

L, 2014 4, FRATLAR 2G5 2 s + 0 i 4
ZHARTRIERFE”, R BB — 5%

2019 4, (“BriEH—ReEMIRETIE A ) AR
il 2019 AFEAxE /N EE IR E)MEE T H . e
WO A2 S FRAE RIS T ORI R, AT T3

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



BEITAASE: TR — A dh e SR s 1

1261

O HRHIFR R AAIETRE 5 3 515 . Jelnik
SARM: K FERIFESC 10 R AR —1EE), H
' Biotreatment of o-nitrobenzaldehyde manufacturing

wastewater and changes in activated sludge flocs in a
sequencing batch reactor & & F SCI —[X TOP H]¥)

Bioresource Technology !0 4549%1k 75 el it 5C
3, BEMFHANIL 8 s EERR ., ARS
RRAFERHE R HRIE 20 Wi, HrR 2508
HE- A W R R B AR A AT Ry AR B 45 L D i
B, R BRI RS LR T E 4
] R 2 A 1 RB I HE A 25 2 5 b s B AR R
AN AR IR AR R T s T A AR BRI R LA
CNKI -5 0 345 B 7S b AR 5% A G ] 3 2 5 18
For s B 5 AR R DR B B B b 2 A
AT A SR AR AR L AR R AR R
PEIRIL LR 55 B KT H, “AR g R P S
B K A WAk B K SBR SV #% HR TG TS R AR G AR
A DU 58 R AT N A A IR0 TR A IR W] 135
16 52 QMY Jl R4S W7 V1A “ BRI AR K2 A T 3
AR RIS LR LA R 2
WLATE R =252 MR BEE B IBTIR A, R
PRIRAAR RN H B8 5 0T B 2 A MR AR
4 NG

F 2003 S HF HE sl m S M i S
SR T ARG A PR R TAE LR, IR E IR R i
O 505 P 24 b PR AR i G S F OO i 5
AL AR TT R A T B S48 8E 3 ARy
B IR R et O S L A B SR R R
BT UR R B P 55y T S TR R kD i
TAETE Ry 200 sl R i o A O B
[, VISCHESH TBE N, BT B8R4, IF
R BRAT L G S FR AL T ISR R A S R Bl A
2018 A E S S AR A E TIES"
PR E, b Eeh E ORI IR”
AP BEAR I, DLREEFAE 2019 L
B A5 AN R 2542 A TAESE i B 224 KA

PR E VR s, AR IR 55 o o) Ak 2
B R TAESIPRE A AT B

N AR R A Z B, AL E
P ATTANEL ph ELIE I+ B A SRR A S B 1
O, AR . BRENLAR A 3D FTENHORSEAE
HEYE gk . ATRITUL, “HiifEr 5
RS TEHT — IR R B TE N, 2R 2
R, W e T B iRk p
G 3 VR R o~ B2 A OR . ]
I, BT A BRI S IR, iRk 55RE
SRS S E MR T =B R B RECE LAY
Kellfi, B I 4 A ) 2 R B DR A R
IEFHTFE .

REFERENCES

[1] Sui YF. Leading the connotative development of higher
education: the responsibility of higher education research at
the right time[J]. China Higher Education Research, 2018(8):
6-10,22 (in Chinese)
BEAKL. Slam S 8a MUk R mE A e RdE
HEFATEAE[I]. P E R 5E, 2018(8): 6-10,22

[2] Xie J, Zuo WD, Pan GQ. Tentative survey on strategies of
microbiology course reform at college[J]. Journal of
Southwest China Normal University (Natural Science
Edition), 2012, 37(5): 164-167 (in Chinese)
Wl ZER, WEIR. W S E R E Y RO
R[], PO R E S A RBIERR, 2012, 37(5):
164-167

[3] Ministry of Education. Notice on starting the teaching
quality of higher education and the construction of the
excellent course of teaching reform project[EB/OL].
(2003-04-08). http://old.moe.gov.cn/publicfiles/business/
htmifiles/moe/s3843/201010/109658.html (in Chinese)
BHEW. RTIA 3mSR Bt 5 SUE LR
SRR T/ B3 SN [EB/OL]. (2003-04-08). http://old.
moe.gov.cn/publicfiles/business/htmlfiles/moe/s3843/201010/
109658.html

[4] Lu QL, Sun H, Tian Y, et al. Investigation of China's state
benchmark courses[J]. Distance Education in China,
2010(4): 49-54 (in Chinese)
FERKEH, PhAE, HE, 55, [ ZOM IR R IR I A
T[] P EEAREE, 2010(4): 49-54

[5] YuFB, Wang LB, LiY, et al. “Micro” Stories-Previous and
Present Life of Microorganisms[M]. Beijing: China
Agriculture Press, 2019 (in Chinese)

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



1262

(DGR ESTE(

Microbiol. China

[6]

[7]

(8]

[]

A, EFE, B, F BUKRES
AAEM]. dbnt o E ROl A, 2019

China Internet Network Information Center. The statistical
report on internet development in China[R]. Beijing, 2019
(in Chinese)

o E B M2 B . E IR M2 R SR ARG TR,
dtxt, 2019

Guo WT, Zhao Q, Wen WJ, et al. Construction and practice
in micro mobile course resources of Medical Microbiology
based on WeChat public platform[J]. Microbiology China,
2016, 43(4): 769-774 (in Chinese)

S, B, R, & ETMEARTEREYM
AR RO B 2l IR AR B IR A 5 SBR[ S aeE
%, 2016, 43(4): 769-774

Yan TT, Zhang L, Li YD, et al. Research on the blended
learning mode of “Microbial Breeding Experiments” based
on WeChat[J]. Hereditas (Beijing), 2018, 40(7): 601-606 (in
Chinese)

PR, SR, ARG, & BTG MAEYEREE
il 2 36 7R 5 BB T [0] 344, 2018, 40(7):
601-606

Xiao GW, Cai GX, Chen MR, et al. Application and
research of micro-course teaching method on WeChat
platform in the experimental teaching of Microbiology and

Examination Technology[J]. Microbiology China, 2018,
45(4): 920-926 (in Chinese)

il A 0 4 T A

[10]

[11]

[12]

[13]

HOGSC, ZRIEME, BREME, . T MET A MR
EEETE A W) B B BOR " SRR PR E i L S
SE[]. AR MreaE R, 2018, 45(4): 920-926

Liu C, Ali SW, Guan LB, et al. Biotreatment of
o-nitrobenzaldehyde manufacturing wastewater and changes
in activated sludge flocs in a sequencing batch reactor[J].
Bioresource Technology, 2012, 104: 228-234

Wang YF. Looking at the development trend of online open
courses in china from “No.3 Document”[J]. China
University Teaching, 2015(7): 56-59 (in Chinese)

FRE. N3 T30 E R EEL IR & R & #[]].
op B 2R 2, 2015(7): 56-59

Xu H, Zhang SY, Luo JH. Research on the concept
evolution of online curriculum construction in Chinese
universities - some views on the construction of the
“Internet Plus Education” ecological system[J]. Modern
Distance Education Research, 2018(3): 59-65,93 (in Chinese)
VR, SRTRIE, ZLAE. [N & R IR AR R A i
f——3R B M+ G A DR R[] G RH
HWFST, 2018(3): 59-65,93

General Office of the Ministry of Education. The essentials
of education informationization and network security in
2019[EB/OL]. 2019-03-14. http://www.e-gov.org.cn/article-
168565.html (in Chinese)

BETIMAIT. 2019 AEHHFFEBACFI 452 4 TAER A
[EB/OL]. 2019-03-14.
168565. html

http://www.e-gov.org.cn/article-

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



