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Abstract: The course Bioremediation of Environmental Pollution, which plays a vital role in the
professional training system, is a professional elective course for college students majored in

environmental science, environmental engineering and agricultural resources and environment. In view of
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the problems identified in previous teaching experiences, the teachers carried out teaching reform to meet

the demand for high-quality personnel training. The teaching reform included optimization of course

objectives, reconstruction of course content and knowledge integration, reform and innovation of teaching

methods. The practices indicate that a reformed curriculum teaching significantly improves the

achievement of the teaching objectives. Moreover, it effectively enhances the students’ independent

learning, thinking and comprehensive knowledge application ability, achieving sound teaching effects.

Keywords: Bioremediation of Environmental Pollution; optimization of course objectives; knowledge
integration; reform in teaching method; evaluation of teaching effect
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Table 1 Contents and time distribution of Bioremediation of Environmental Pollution
Eoat] ERtER ] TN PRI AL
Chapter Chapter topic Main theoretical knowledge Class hours
H—UF @ie APME S . B R TR RN T R 2
Chapter 1  Introduction Concept, types, characteristics, principles and application
prospects of bioremediation
5k AW S R R YR DL B R TEA SO 2R . U R ) 4
Chapter 2 Mechanism of bioremediation XS YPER . KA IA S RGN A E B R

(L3

Basic reaction types of microbial degradation of organic

pollutants, effects of microorganisms and plants on pollutants,

restoration of nitrogen and phosphorus enrichment by aquatic

organisms and ecosystems

B =UF SN A MBS 52 ACRFAE
Chapter 3~ Characteristics of receptors

affecting bioremediation

T HFK . MR Z AR KOS A B E R 3
AR AR A2 ACRFAIE i 8 2R B S AR

Characteristics of receptors of soil, surface water and

groundwater, and their impact on bioremediation, how to

change receptor characteristics to improve bioremediation

R RN A MBS T5 G WA

IEE /NI /LIRS -K e SR EE ke =21 N o v B

Chapter 4  Characteristics of pollutants ARl R X AR B B sgm . AEYHEE S Sk
affecting bioremediation Bioremediability of pollutants, effects of chemical structures,
degradation modes, bioavailability of pollutants on
bioremediation, optimization of control condition for
bioremediation
IR SR LB S W PRI 2 HRBEYE R AREY R TR B E 3
Chapter 5 Environmental factors affecting RO IR [R5 LA R dne] 9 5 Lo PR el st A= s 2 R 51
bioremediation Abiotic factors and biological factors affecting microbial
remediation, environmental factors affecting
phytoremediation, and how to adjust these factors to improve
bioremediation effect
oA A YHE S W AT b B K TR T AAERIR R H Y . AR AR TR T 3
Chapter 6  Treatability and engineering design of U/ 1%
bioremediation Purpose, content and methods of treatability tests, the four
steps of bioremediation engineering design
Lk YRR YR TG SRR SO AR B S IR S R ROR 3
Chapter 7  Bioremediation of contaminated soil ~ Principle and operation technology of in-situ and ex-situ

bioremediation of contaminated soils
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Chapter 8  Bioremediation of contaminated HL 320K B R IC R ARG R R R A B S T K
groundwater HHRCR . AEYIEE R R B R

Characteristics of groundwater, bioremediation technologies

of contaminated groundwater, how to use microorganisms,

electronic receptors, nutrients and environmental factors to

improve microbial remediation effect of contaminated

groundwater, secondary pollution prevention and control in

groundwater bioremediation
LU A R KIS Qe E B TS YITE L3 K P TR AL LA . ROk 2
Chapter 9 Collaborative remediation of VS RME B B | BB R HIARE L TOK

contaminated soil and groundwater YrERME & i R

The migration and transformation of pollutants in

soil-groundwater system, the necessity of collaborative

remediation of contaminated soil and groundwater, and

application of bioremediation technologies in collaborative

remediation of contaminated soil and groundwater
Stk TGP WA R AR B AR R SRt AR LB R | W E SR KRR 4

Chapter 10  Bioremediation of polluted rivers and AEYMERE . /KAMEE IR FAERMER R 5H A
lakes Natural purification and enhanced natural purification,

principles and technologies of microbial remediation, aquatic

vegetation restoration and ecological restoration for

eutrophicated water body

Bt—iF ABEERI IR
Chapter 11 Research progress in bioremediation
technology

AW ST I Y F ) PR AE B S ORI IF R 2
Major problems faced by bioremediation, advances in
bioremediation technology
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Table 2 Teacher’s questions in case teaching

e el
No. Question
1 FNTSTN N[5 53 S K K 14 Al 25 45 ) X i A A e e 4 52 i 2

What is the effect of chemical structures on microbial degradation of HCH (hexachlorocyclohexane) isomers?
2 INISINA MR SE AR W e A i AR L) e A R s AR AR T 2

What are the microbial degradation pathways of HCH and their metabolites?
3 Wee A AT 119 A5 7 vk AR DL ) AR 24 I A TS A W 2

How to obtain degrading microorganisms and what are the degrading microorganisms for common pesticides?
4 AVAVASEE R - 40 X7/ Lig A =R E et iy DS SRR LR

What are the strengthening measures and mechanism of enhanced microbial remediation of HCH

-contaminated soils?

5 INININTG G LSRR YR A 18 5 X L S WA v A F S 2 R B R I 2

What is the effect of enhanced microbial remediation of HCH-contaminated soil on soil microbial community

structure and diversity?

11BN SIS L TIN e (S £ [ R 2 E 3 (I
Rrog o BYE | RS EYE . RO EYE | ARIEEAE
BT 8 42 AR SRR AR BT EUE T B
N2 g 5 R R JE A RE ) AR T fE

5 HFEBRFNERE

51 HEMRFEM

XoF S A S AR ) DT 2 DR BE A 4k
ST R R FREA N EESH K RN
HOFUCE S ROR T, B TR ARZHE, W
DL B —F8 bR PP, 5 2 N2 5 R 25
AV o T ARRERIL 3 4F (2019-2021 4F) 1
U TR AU R e O, v IR
#eE Hintifl . BEENAER SIS, A
2RO AT AT B LR AR R S B BE b
(IR B L, T T A e R 5 vk R DL R T
S S MAEW E AR IR RS AR TREN
PR 2 LB A% . RIS I
2R R AR AT 2 I, R B
Je (R ER R 22 H ARk N B0 N2 R, Bk
wmr.

(1) 2FAEXFF AR A 27 ) XL 4 2
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Table 3 Percentage of each grade of the final examination scores and overall satisfaction with the course
for the students before (2018) and after (2019—2021) the teaching reform

iy RS JRBTEER T 51 L B SR B
Year Number of students Percentage of each grade (%) Overall satisfaction

A Bk T A R a7 %7 with the course (%)
Fail Pass Medium Good Excellent

2018 24 16.67 25.00 37.50 16.67 4.17 75.00

2019 22 4.55 18.18 45.45 22.73 9.09 90.91

2020 23 0.00 13.04 47.83 26.09 13.04 95.65

2021 23 0.00 4.35 47.83 39.13 8.70 95.65

100 1

1l

2018 2019 2020 2021
i

Year

B 2 #HEHERT 2018 F) F (2019-2021 )
ARERFENREU ST FRNEFEERT
FMEEFREZE (P<0.05)

Figure 2 Statistical analysis of the final
examination scores for the students before (2018)
and after (2019-2021) the teaching reform
(different lowercase letters indicate significant
differences among treatments (P<0.05)).
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