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Multiple blended teaching reform of Environmental Engineering
Microbiology based on professional accreditation of engineering
education: evaluation of its effects with teaching objective
achievement degree

NAN Yaping®, YUAN Linjiang, ZHANG Haihan"

School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, Shaanxi, China

Abstract: Under the guidance of the student-centered, outcome-based, and constant
improvement philosophy of professional accreditation of engineering education, we carried out
the multiple blended teaching reform of Environmental Engineering Microbiology, which
involved blended teaching, flipped classroom, teaching with practice cases and research cases,
and supplementation with hot research topics. With the teaching objective achievement degree
as the indicator, the overall achievement degrees of teaching objectives and individual students
were assessed. Then, the indicators such as the final examination score, the MOOC examination
score, and students’ ability to solve problems were analyzed. A questionnaire survey was
conducted at the end of the course teaching to evaluate the teaching effect. The results showed
that the teaching objectives and the indicators corresponding to teaching objectives, such as
final examination score and students’ ability, increased as the teaching reform was deepening,
which indicated the teaching reform achieved expected effects. The application of MOOC and
flipped classroom influenced the teaching effect obviously. In the future, efforts should be made
to improve students’ ability of knowledge application and integrate theoretical courses with
experimental courses.

Keywords: professional accreditation of engineering education; evaluation of teaching
objective achievement degree; Environmental Engineering Microbiology; teaching reform
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Table 1  Corresponding relationship between graduation requirements and teaching objectives and

approaches
ERp SR AR bR A Her Bbs . R BUR AT R

Indicator point of
graduation requirement

Teaching objective, approach and evaluation basis

1.2 REfSHs TR W)
R T BRI i e s
il T2 e i

1.2 Ability to apply
engineering and
biological knowledge to
environmental pollution

control process analysis

2.2 REME N FHIREE T RSk
AR JEH BT R IR 85 T
PR B R
2.2 Ability to apply the
basic principles of
environmental
engineering to analyze
the factors which
affecting the
environmental

pollution control
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PER M« e eE | R RIC S IRETHE | BRAE I R O | VR L BT R . MOOC
] B st . s A

Teaching objective 1: Mastering the main microorganisms and their structures and physiology
which concerned in environmental engineering. Knowing the microbiology principles of
environmental pollution and self-purification, biological treatment of sewage wastewater, biological
purification of organic waste gas, biological treatment of solid organic matter, and knowing the
relationship between microbial population changing and water quality in water treatment.
Approach: Through questions and discussions, MOOC learning, homework, course assessment,
etc., students can master the basic knowledge and theory of environmental engineering
microbiology, master the basic experimental skills of microbiology experiments, and cultivate
their ability to analyze environmental problems.

Evaluation basis: Courseware, performance records in class, discussions and answering in class,
homework quality, test on MOOC, examination paper analysis, etc.
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Teaching objective 2: Master relationships and microbial interactions among microorganisms in
environment, understand the application of microbial quantity variety, and know principle of
microbial growth and reproduction. Master the determination method of water quality by
Escherichia coli.

Approach: Through questions and discussions, MOOC learning, homework, course assessment,
etc., students can master the theory of microbiology of environmental engineering, the method
which can reflect environmental quality by microscopic organisms, and it can be improved that
their ability to analyze problems of environment.

Evaluation basis: Courseware, performance records in class, discussions and answering in class,

homework quality, MOOC test, examination paper analysis, etc.
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Figure 1 Framework of blended teaching.
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2018—2021. A: Grade 2018; B: Grade 2019; C: Grade 2020; D: Grade 2021.
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