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Deconstructing the teaching reform of Environmental
Engineering Microbiology: pain points, innovative paths, and
implementation measures
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Abstract: Considering the characteristics of post-2000 college students, we identified four
major pain points in the teaching of Environmental Engineering Microbiology. In view of these
pain points, we proposed the teaching goals and four major reform measures, which integrated
professional themes and modern reach achievements into flipped classrooms. The four reform
measures include integrating teaching content to form professional themes, fusing professional
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themes with modern hot topics, optimizing the flipped classroom teaching process, and
innovating comprehensive whole-process assessments in all aspects. These measures facilitated
the teaching of professional themes and promoted students’ active thinking. This unique
teaching model can stimulate students’ enthusiasm for their majors and improve their sense of

participation and learning outcomes.
Keywords:
implementation measures
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Table 1 Four major teaching topics in Environmental Engineering Microbiology
iy EA HrENE EXEEY)
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1 T2 A ROW T 5 SRR A YR 50 3 5 T RE FERHAIR
The diverse world of Morphology, structure, and function of prokaryotic microorganisms  Fundamental
microorganisms BEEMEYRESHE S knowledge
Morphology, structure, and function of eukaryotic microorganisms
AV A L 45 F AR ) AR T 25 4 3 5 ) R
Morphology, structure, and function of non-cellular microorganisms
2 ERATE, R AP E SR SERih r P A S B
Its life, you decide Nutrition of microorganisms Basic preparatory
AR P I AR S 4RI practice
Growth and control of microorganisms
3 “pbfr e, BPAR BUEwAS Stk rh gy S LA
AR S [l A4 Microbial ecology Solidify

Microbial “community”

where you are in me and

foundations through
practical experience

I am in you

4 F I IR TR K TG AL B P R Ll TR
I am an environmental Microbial technology for water pollution treatment S
protection engineer KAFERIGIM A H AR Engineering

Microbial technology for air pollution control

I A K 2 ) B AL E B R

practice in the
profession

Microbial technology for the resource utilization of solid waste
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Table 2 Professional themes and contemporary understanding in Environmental Engineering Microbiology

Gi's Lol B AN AL BTN
No.  Subject of the profession Teaching content Cognition of the era Teaching methods
1 TREASHBEORIEER  AEgRESHRUCE 1 Bd)E, IR TRER TRV B R RE R A7 BRAET=, 20T
The diverse world of YIS &5 1. After previewing, what is the most obvious g &
microorganisms ke cha¥acteristic of Virusef that you understand? Pre-class
Morphology, 2 WM SEHISFIE A 47 questions,
structure, and 2. What are the structural characteristics of the novel teacher’s guidance

function of coronavirus?
non-cellular 3. DO G LA AR B B 1 S N2
microorganisms B0 -4t | (RAEER A 47

3. In the face of the current “COVID-19 pandemic”

that is affecting all of humanity, as well as the history
of human struggle against viruses, what are your

feelings?
WER ST PR, RERAS EHE G AR AT R N B R, A
e BRI > B3 K st
Determining the Discussion on the inspiration of your professional Flip class,
titer of learning from the response of countries and industries teacher-student
bacteriophages  worldwide on post-pandemic era seminar
2 ERATE, R WAMRER S AT > <R TREUE Y271 F s i i
Its life, you decide il W A O iRl B AR B0 &
Growth and Discuss your historical mission of study
control of Environmental Engineering Microbiology, your
microorganisms professional learning goals and your career
development

MAEYRES PR B R B FRAE, B AR R ER
Nutrition of BRI A ] 52
MICTOOrganISms  Taik about your understanding of the “dual carbon”

goal and how it affects your career plans

3 DA, BPAR” BEWAS M F R, oy B g <2 25 SO e e
FA Ak A S Te] A Microbial How to understand the “construction of ecological

Microbial “community” €¢0logy civilization

where you are in me and

I am in you

4 FEFRR T AR IKIGUAL PR A AR Py s R e R8s TR 2408 7% s Bk A
[am an environmental AR FERBRAR RS 7K 75 G 15 36 B 0% i
protection engineer Microbial What enlightenment does “water” give you in the

technology for  course of human history; talk about your feelings
water pollution  about “water” pollution and treatment from a
treatment professional perspective

A FE BT R SR A S 15 e SR A0 o] 5 An el TR IR ]
VAT E Y BOR T2 AR 3 Ak 315 58 5 Ak U ity 8% 3 544 1

Microbial What is the current status of solid waste pollution in
technology for  the world; how to understand China’s efforts in the
the resource field of solid waste treatment and resource utilization

utilization of
solid waste
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Figure 3 Emotional involvement in the classroom encourages student participation.

4 RPFEMTSELR
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Figure 5 Students participate in practical activities and expand their learning after class.
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Figure 9 Summary of the innovative reform plan for Environmental Engineering Microbiology teaching.
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