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Blended teaching innovation and practice of Environmental
Engineering Microbiology under the background of ecological
civilization

HU Xia', QIAN Xiaoli, NIU Aping

College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, Guizhou, China

Abstract: The new requirement was presented for the training of environmental professionals in
universities to foster environmental engineers under the background of ecological conservation. They
must have environmental awareness and can quickly diagnose eco-environmental problems and adopt
effective and cost-effective technologies to solve these problems. As a core course of the
environmental engineering major, the Environmental Engineering Microbiology in Guizhou University
was innovated in terms of the professional knowledge, teaching content and the blended teaching
method. They include “heuristic preview before class-answering difficult questions in class-classroom
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flipping-enhancing understanding by immersive practice”. Furthermore, diversified assessment
methods were adopted throughout the whole process. The innovation significantly improved the
teaching achievement of Environmental Engineering Microbiology in Guizhou University.

Keywords:
innovation and practice
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Table I The combination of curriculum knowledge with ideology and politics
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Chapters The combination of curriculum knowledge and The goals of ideological Value leading
ideology and politics and political
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Knowledge system reconstruction of Environmental Engineering Microbiology.
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Figure 2 Blended teaching process of Environmental Engineering Microbiology.
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Consideration on the present situation and development of municipal wastewater treatment
in China

A3 S S AR R

Transformation towards ecological civilization and green low-carbon

BT K R GETS Y ity Bk (AR A T

Green and low-carbon development of urban water system pollution control

Tl Wy 2o A P 5 R T

Microbial diversity and urban health

TIE-Y RGP BRI RS S

Microbiome in soil-plant system: progress and thinking

(3) PRELBIFE St

B AR IR BRI P R OB WF 50 0F B 4, TR

FE IR TR W2 0 5 — Dl 156 B
B SRR T A2 S S5 U A8 — IR )
PRECTTIE, BRI i 8-9 4, R4l 5-6 4~
b, BHLETHE E R R EE WA A
WIRHIANAATENE—DEEWASEIFA 2 min
BRI, HARRMBIMARL . b, K5
T E A R TR N 5
Tl A e A 25 A 85 7 FH 1) e i W AR AR AR 4G
HEAT B IR A G, A T AAT A IR T
R 3-4 o, —35rh 10404, BfTE

R — LA TR R R . 2R A
e 45 5 R LR 0 A - A ek
PRI HEA TR B AL . AR S Tl A ) E PR AR AP 1Y
NP . VTS Y A A 3R UE W AE TR
AR N T R A TR R R K
JIE R SE BRI Y L A 2 LA BRAE A T Y
N FEBECEY) . RUEPI S KA COoAY
AREE, A4 PPT ILIRESHI N 5 min, H
IF ] A 2 min 242 38 20 25 B8] SCHRTE I 4 b iE i
N 25 Il e R R YR A, RAHIE A

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



1152 WAEY

FiE Rk

Microbiol. China

)& 3R AR AR R i ) o i i
5 R A HE AT DULE2E AR A 25 2 [ f rp
WED ., HINE . I RCR A, BRERE SR
AETRLMERT), AT A T %08
B TR UE 2 B BOR AT o

(4) DU A2 B b P i

N T iR A R URAS T 43 R RN, LA

P A SR R A TR, AR PR TR AR 1k
FEIEAE T IR I B A WA M S Y SE i ke A
MWW, HATVURAER, FHiE — LR
FEARMR G| o A A S W AT RS, R DR
B BIEFE FIPTIR 37 ) AT A WL 5 (5 3). 1)
DS S S AN & S S U N 52 92§ o] Ed
(TS 2 4= o A /N TSI A s e S i BUR /IR &=

GBI, Blandn S BLGF A A PR A,  ande

x3 FEFUFNERFIRELK SO
Table 3  Students’ lab immersion learning topics and guidance questions

SLRAT AR A7 “HITA LA SRR

FFs it H 44 75 1] [ B
Serial Project name Orientation problem
number
1 PR ot S A T o T 5 LA B I B R AT 47
Study on nitrogen removal by methanotrophs 1. What is the principle of each subject?
2 T AR H vl 7 H R I A BT 15 A IS 2.8 IR AT 2405, AWIRER, 2 HA%E 2 i
Study on electricity generation and degradation of Hp7
emerging contaminants of microbial fuel cell 2. What bacteria are used? Where they come from?
3 AR AT IR 5 Eukaryotic or prokaryotic?
Bioleaching rock using Acidithiobacillus ferrooxidans 3AFRIEFRIB S KA, ANy S B 4R/ DR AR
4 B ot AL TR 25 BR AR R $h i 5% 3. Aerobic or anaerobic culture, how to control
Study on removal of sulfate by methane oxidation bacteria aerobic/anaerobic?
5 U SR T 8 5 B AL B A P 20 Wb T IR B 5T 4AUNSRR ISR, TR A A SRR R
Study on degradation of endocrine disruptors by aerobic 4. If it is aerobic, how to control the concentration of
granular sludge and algae dissolved oxygen?
6 U SAUBORE TS U8 14 25 BRWOBRL P BE S LB T 53R AT RAT A7
Study on the performance and mechanism of 5. What are the culture conditions?
microplastics removal by aerobic granular sludge 6. M RIS EEL SR R EELEN R, &
7 T I figp A A R TV A 20T SR MRV 1) ) WA LR AR 7
Effects of degradable microplastics on soil microbial 6. Is it batch culture or continuous culture? If it is
community in flowerpots continuous culture, what kind of continuous culture is
8 K REAE AT 5 ) A3 15 YR Ik 5 DR A AR M RERIF 5T it?
Study on the performance of combined anaerobic 7 35 S5 FE U] K R K 2
digestion of rice straw and excess sludge 7. How to feed and discharge water in continuous
9 Tl 4 15 8 PR AU AL e s AL R culture?
Anaerobic digestion resource utilization of excess sludge 8.5 & 4= ¥t A Iy %2
10 R BT 56 2 0 b AN S AT TR I PERIL ) S X B I K 8. How to confirm biomass?

(L3RR
Tolerance mechanism of high-efficiency
antimony-resistant Acinetobacter Johnsonii and its

remediation of antimony mine wastewater

9. S 2 MRS b, BEAERRINE 19 H B2 47
9. What indicators need to be measured, and what is
the purpose of each indicator?

10,420 BRAL A G fef 2

10. How about the performance?
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Figure 3 Design of evaluation method for Environmental Engineering Microbiology.
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Figure 4 The teaching achievement of Environmental Engineering Microbiology.
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