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Reconstruct the closed-loop Environmental Engineering
Microbiology based on the outcome based education under
professional certification in engineering education

XU Ailing TANG Jingchao ZHANG Huanyun SUN Yingjie SONG Zhiwen"

School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao,
Shandong 266033, China

Abstract: Professional certification in engineering education is an internationally accepted quality assurance
system for engineering education, and it is an important basis for international recognition of engineering
education and qualification of engineers. Professional certification in engineering education requires that
curriculum teaching should be designed in accordance with the outcome based education (OBE) concept, and
the student-centered teaching model should be built. Finally, the closed-loop teaching mode is formed with
continuous improvement mechanism. Environmental Engineering Microbiology is the core course of
environmental engineering. Colleges and universities at home and abroad pay more attention to the curriculum
reform, but there are some problems in the course setting and teaching methods. This paper focused on
Environmental Engineering Microbiology, and discussed how to definite the contributions to graduation
requirements, set curriculum objectives, develop the teaching syllabus, design experiments, track and evaluate
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students and monitor the quality, in order to achieve continuous improvement. It can provide theoretical
reference for the curriculum teaching design under professional certification in engineering education.

Keywords: professional certification in engineering education, environmental engineering, Environmental
Engineering Microbiology, outcome based education, closed-loop teaching mode
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Table 1 Supporting point of Environmental Engineering Microbiology on graduation requirements

G TR A U SRR 7 sl A FACEREE TAE LML Bl ZEORFE AR A SR DL
No. General criteria for graduation requirements in Graduation requirements for environmental engineering in ~ Support
engineering education certification our university
1 (1) LREFR. Refgidi: . AARRs . TR @B AR PR TR = AR K ST
ATV R TR S T AR ) RAFE R BT PRAR 2 ], EREAR Strong support
(1) Engineering knowledge: Able to solve HIRR, HAA g 22305 T AL SR g 1
complex engineering problems by mathematics, Master the above knowledge and have the ability to solve
natural science, engineering foundations and expertise complex environmental engineering problems by the study
of mathematics, natural science, basic science of
environmental engineering, and professional courses such
as water, atmospheric and solid waste treatment
2 () AT RERENI R . AARRLEAI LA RERE N TACY: . HARRRY . AR R ) | S S
BlAEA R, U, Rk IR SCIRBTSE AKTGYAER TR . =R E YR LA ERFR 1Y Strong support
GIMTI R LA, DISAR A4 SR, FNFIA AT R R AR A SCBE IR TY
(2) Problem analysis: Able to analyze complex K EF A, JFREE s SCHRAF ST SRR R Es 1
engineering problems and draw conclusions by the basic Ap]e to identify and describe the crucial links and problems
prmplple§ of m.athema.tlcs, patural Bl e.md in complex environmental engineering, by apply the basic
engineering sciences, identify, express and literature principles of professional courses such as mathematics,
research natural science, engineering science and environmental
monitoring, water pollution control engineering, air
pollution control engineering, etc. And can
draw valid conclusions through literature research
3 () BT AMIIIR: RRSBOHHI R TR WA, SR AR TR RE SR A SRS
[ERRRARR T 58, DO RAETRIRSE . ot ROrS, RSB RiK, RAAERAIFSRIYZ  Strong support
R TZ AR, IR AR AILAE RS, HUtsRe, IR ARG AT EOR,
B, BEtbSs . (@R, D4, B ORI ElEakes . e BE. UKD RIMEAERIR
BEAER & Able to propose solutions to complex environmental
(3) Design/development solutions: Able to design engineering problems by the learning of professional
solutions for complex engineering problems, design knowledge. Design process systems, units or processes that
systems, units (components) or process that meet meet the needs of water, atmqsphere _and solid waste
specific needs, and can reflect innovation awareness treatment. Ha}ve the sense of innovation, and consider the
in the design process, and consider social, health, factpr on social, health., and safe.ty, legal, cultural, and
and safety, legal, cultural, and environmental factors environmental factors in the design process
4 (4 IR REMEIETRLER DR AIRE T gt RERSIE T 2R TGRS AR, SRITIR S s s
SR TREMEHATRT Y, BT EL. S WENESUR R 2 TR RIS, (4GB Strong support
fERREdE . JFEE R RS AR AG AN & BOTSRR. IEMRESWE, JRREXSEIRAERA
(4) Research: Able to study complex engineering B HEAT AR, iR BRI G AR A5E
Problems basg:d on smentlﬁc principles a'Ild methods, Able to investigate complex engineering problems by scientific
%ncmdmg designing experiments, analyz.lng and methods in the environmental engineering based on the
interpreting data, and obtaining conclusions by scientific principles, including selecting research routes,
information synthesis designing experimental schemes, correctly collecting data.
Able to analyze the experimental results and data, and get
the effective conclusions from the synthesis of information
5 (5) BABRNTLE.: REMSEIXN A TAR A, IR TR ARG . [REEOR . BURTAR 7l Sgd%

TFk . ST SRR . BRI
THRETHAGEHARTH, e TR

Il RS T S, - REAS B LRI R 1

(5) Use of modern tools: Able to develop, select and use
appropriate technology, resources, modern engineering
tools and information technology tools for complex
engineering problems, including forecasting and
simulation of complex engineering problems, and
understand its limitations

TLEA TR, RERTT R . ST i liiess . Weak support
IR T A B BARXT ST T AR 2 24018 74047

TR, BERS IR GBOR T B R R

Master scientific instruments, information technology,

modern engineering tools and application software related

to environmental engineering. Able to analyze, predict and

simulate complex problems by developing, selecting and

using appropriate professional equipment, modern tools and

information technology; And understand the limitations of

related technical means
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*3 MEIRMEYFRENITERENPEREES
Table 3 Topics for discussion and inverted classroom in Environmental Engineering Microbiology
Gy FERL
No. Topics
1 FHAWMEY A SR O B A NS B R AT R &
Research or short stories of famous microbiologists and their inspirations to us
2 UHIRCEYI N R E S
Examples of the benefits or harmfulness of microorganisms to humans
3 RS LRI IEAE Ju R B
Malignant infectious disease induced by virus events and their impacts
4 ERFORPRBIBLIIK SRR A T s o 1) 5B 1 R
To investigate the virus removal in water, gas or specific solid waste by reading the references
5 U RITERREE U I S K AT K
Application examples of archaea in the environmental field and their inspiration
6 ORISR ORI L
Bloom of blue-green algae in Taihu Lake and its management situation
7 TR AT B A5 S AR A i H g 1o
Characteristics of Actinomycetes and their application in returning straw to field
8 FEBAFRIEIER RIS T Y 2 Bk
The main contributions of Chinese scientists in the research of mycoplasma and chlamydia
9 ARSI R R T B E R AR
Indicated role of protozoa in water quality indication
10 2SRRI . H R E TR B R i 5 )
The similarities and differences in nutrient requirements between bacteria and fungi
11 T4 08 fol A e /K Ak HR e 4 7 P S 4]
Application of anaerobic respiratory microorganisms in water treatment
12 AR PSR PSR BT, TR IR R, A R Al KA R SR E Y
Please design a project on how to cultivate large numbers of high-efficiency protein degrading bacteria microorganisms
13 L, ZREUR A R B R
Microbial communities in soil, air or water, their characteristics of main taxonomic
14 TR B A e B AR R T i A
To discuss the role of microorganisms in the nitrogen cycle
15 [ W RCEYITERRIRER - AV DR UL B ER-5 A T R IRFR A0 25 57
Analyze the role of microorganisms in the phosphorus cycle and explain the differences between the phosphorus cycle and other
element cycles

16 15N AK IR Ko 3

Causes and countermeasures of sludge swelling
17 TEPEIGJEIE A Y IR E AR A R B

Advantages and disadvantages between activated sludge method and biofilm method in water treatment
18 BRFf K AL BRE AN TIPS SR, a4 HL st A

Analyze the application potential of groundwater treatment technology, and try to analyze the reasons
19 & EIELEY KRB AT 15347

Poultry manure biological fermentation technology and market potential analysis
20 TAEMIBERIRBEA AR BOR KR R

Research and development, production technology and precautions of microbial inoculants

4 IR TREMAEYFLR A R R,
B85 T O 2 5 S SRR ) T 4 RS TR B I — e A S B

Ay, SR R A B TR ey PO, SRR JTIARRIH L Tl A
AR R AL ) | SR AR Bl R T USRI SRR S AR S
SE PR AR HTIRUE | ke R BT 2 bR A AR, DRI AR A SR F AR 4
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KA. ERRXRIBLR, AP O T (FRET
TR Y22 S ) 20 (Hh L v it )™,
G T M AR R T e B, S
By HIERIMAE 2 S AR . BURIMAE 2 S0
FiAR . BRI SR SR R | TS Yt
FEWIRBRS VR IR AL B SRR AR 4 KISy, A3 Bint
I R8Tl TR DT P A 525 | BaiF 4
R LA VESTI R SR, 4 g rhar fit
PERRISIN NP 1 T3 25 AT LU A O 2%
SYRIN 4 RSzm TR, SRR AR 10 A
BIVAT TR 2S00, 3R A AR oAy D Y S0 s
R BRI T SR T AR, HIRRR S T2k
ORI, 52 322 AR 1 — BT

5 XRACRBLH R

IR BT TR 0 o X 2 A R B B 5 9F
MBI O RS R o I T By,
BRI DAL T LUEE ST Z IR AR A TR AL, o PR
{2 AR A TR, SR BLURER B AR B2 AT T HY
PRI, o T A TR A 5 i AR 0 o A

AT Y TR (0| i%ﬁéé\
YPEIRE BTG . FREE G
AL FTPCRY
BER Al 4 B VKA |
AR ZR I e | &
EFRALIK TSR R
Gram staining of bacteria;
Physiological properties of
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Figure 1 The experimental projects in Environmental Engineering Microbiology
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Figure 2 The process for evaluation of course objectives and feedback in Environmental Engineering Microbiology
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