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Student-centered online and offline blended teaching
innovation practice for microbiology

ZHANG Shouke', ZHANG Xingi', SU Xiu', ZHOU Xiang', ZHANG Xin', WU Choufei?,
LIN Haiping '

1 National Demonstration Center for Experimental Forestry Education, Zhejiang Agriculture and Forestry
University, Hangzhou 311300, Zhejiang, China
2 College of Life Science, Huzhou University, Huzhou 313000, Zhejiang, China

Abstract: There are two problems in the traditional teaching of microbiology. First, the
teaching cannot meet the diverse and individualized needs of students. Second, the students lack
motivation and interest in learning because of their vague ambition and the abstruse nature of
microbiology. To solve these problems, the microbiology teaching team adopted
student-centered and output-oriented strategy to innovate the teaching method. Specifically, the
team helped students establish faith, serve our country, and revitalize the rural area in a way that
enabled then to find their sparks and plan of life. The teaching design was also innovated, which
consisted of self-study before class, discussion in class, and practice after class, achieving
seamless docking between online and offline teaching. Moreover, innovative measures were
implemented according to innovation requirements, high-level standards, and challenge degrees,
including perception after each class, experience and extended learning. These measures
developed sufficient teacher-student and student-student interactions. Meanwhile, curriculum
ideological and political education was designed to run through the teaching process. Finally, a
multiple evaluation system was formed for the innovative teaching. Students were satisfied with
this reform, demonstrating significantly improved participation rate of entrepreneurship and
innovation projects, admission rate for postgraduate entrance, academic performance, and
discipline competition achievement. The results can provide references for innovative reform of
microbiology teaching.

Keywords: microbiology; online and offline blended; multiple evaluation; curriculum ideological
and political education
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Figure 1 Design scheme of microbiology online and offline for blended teaching.
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Evaluation design of students’ multiple formative learning effect

15 H SHE S PR

Item Score  Evaluation method

TELAE P Online homework 8 2F 4 B PS5 M EE) Students mutual and teachers evaluation
A5 %~ >J Online video learning 6 W 4% B #hPF4 Network auto scoring system
118 & il Discussion post 5

FFEMA Unit testing 5

WK Final testing 3

PREMIA Test in class 5

S84k 5 & Mind mapping 3 2k 5 O AT

PR 4 E Share in class 6 Students mutual evaluation and teachers’ comments
PREVHE SIS Class discussion and debate 8

R 3] Experience learning 7

#iJ®&2#>] Expand learning 4

WK %1 Final exam 40 M PEH Teachers evaluation
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Table 2 The statistics results of investigation questionnaires on teaching innovation

TWHEWH e R & [F=3 E3a Ak RS AN 2

Item Strongly Agree Disagree (%)  Strongly Uncertain (%)
agree (%) (%) disagree (%)

XAy S 56.98 28.49 1.16 0.00 13.37

The teaching pattern is suitable for me

P TR 62.79 32.56 0.00 0.00 4.65

Increased my interest in studying

TG T XS HIPLAY B A% 76.16 23.84 0.00 0.00 0.00

Deepened my knowledge comprehension

P TR H R 86.05 13.95 0.00 0.00 0.00

Enhanced my capacity of self-learning

P TR MR IR 39.53 38.37 1.74 0.00 20.36

Improved my ability of expression

P TR MG ERE 44.19 34.88 2.91 0.00 18.02

Improved my capacity of cooperation

fe it 7 HAS W2 HL 5 70.93 22.67 0.00 0.00 6.40

Promoted my interaction with classmates

Pk T 35 2 Y H. 5 47.67 42.44 0.58 0.00 9.31

Promoted my interaction with teachers
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Table 3 Academic record of microbiology in the past three semesters

PEF (N TR E2 W 2 5 S N Y N R 7 e W s RS N o e
Class (number of students) The academic year Online score  Offline score  Final exam Total evaluation
score score

M2 19 (96) 20202021 24 82.22 83.72 72.56 76.72d
Forestry 19 (96) 12
EPEEAR 19 (53) Semester 1 of 80.95 84.48 71.93 76.24d
Biotechnology 19 (53) academic year
Y2 19 (28) 2020-2021 81.07 84.26 73.19 76.98d
Biopharmaceutical 19 (28)
HEAS2E 20 (31) 20202021 2#4F 89.35 84.61 73.52 81.60c
Ecology 20 (31) 25 2 I
HRF 19 (25) Semester 2 of 93.27 84.91 71.64 82.12bc
New agricultural branch 19 (25) academic year

2020-2021
M2E 20 (97) 2021-2022 2#4F 86.82 91.28 75.56 83.99ab
Forestry 20 (97) 12
HEWE AR 20 (49) Semester 1 of 86.40 91.70 75.43 83.64ab
Biotechnology 20 (49) academic year
W25 20 (30) 2021-2022 89.54 90.61 76.88 84.82a

Biopharmaceutical 20 (30)

[f]— S A R/ING FRE R R TE 0.05 /KF T 225 8 3%

Different lowercase letters of same column mean significant difference at 0.05 level.
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