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Exploration of an online and offline mixed teaching mode for
“Protein Engineering” based on BOPPPS-+Hlipped classroom
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1 College of Life Sciences, Shanxi Agricultural University, Taigu 030801, Shanxi, China
2 Crop Ecological Environment Safety Supervision and Inspection Testing Center (Taiyuan), Ministry of Agriculture
and Rural Affairs, Taigu 030801, Shanxi, China

Abstract: Protein Engineering is a core compulsory course of biotechnology major, which is
the first-class undergraduate major being constructed in Shanxi Province. In view of the
problems of single teaching mode of Protein Engineering, such as insufficient students’
participation, short teaching time, and expensive experiment cost, the course team carried out
the reform and practice of teaching mode for this course, and put forward a new teaching
strategy. Under the guidance of the “Golden Course” standard for advancement, innovation and
challenge, the course team developed the materials for massive open online courses (MOOC),
and carried out the online and offline mixed teaching of Protein Engineering based on
BOPPPS+flipped classroom by using the Chao-Xing Fan-Ya network teaching platform.
Through this, a comprehensive, systematic and dynamic new teaching system of Protein
Engineering was developed. Using the teaching mode based on BOPPPS+flipped classroom, the
offline classroom teaching was combined with students’ online self-study and homework
completion, chapter test and discussion, and this mixed teaching mode was fully integrated into
the flipped classroom. After three rounds of teaching practice, the course team had developed a
complete, reproducible, scientific and reasonable online and offline mixed teaching mode,
which included course materials preparation, exploring experiment guidance, classroom
discussion design and course performance evaluation. The online and offline mixed teaching
mode of Protein Engineering based on BOPPPS+{flipped classroom was helpful for students to
improve their autonomous learning ability, to be deeply engaged in the whole teaching process,
and to develop a comprehensive and profound understanding of Protein Engineering. This
teaching mode improved the teaching quality of Protein Engineering, and facilitated students to
learn other follow-up professional courses. Moreover, it provides a reference for the course
teaching reform.

Keywords: Protein Engineering; BOPPPS mode; flipped classroom; online and offline mixed
teaching; reform
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Table 1 Comparison of evaluation system between traditional teaching and online and offline mixed
teaching mode based on BOPPPS+{lipped classroom
ZFR N REGHF fERE
Name Content Mixed teaching Traditional teaching
PRATPEHY S8 BUHR B AR 55 e 1E ) i 2 J
Pre-class Complete the assigned learning task Positive salience No
evaluation i B 22k > EEHS
Project-based learning (PBL) themed-discussion
2F A TR AT I
Online pre-test for students
PRE LA Z 5T 1E ) 2 G
In-class Number of discussions Positive salience No
evaluation AR TR
Number of students’ speeches
2 PR S 5 4R

Frequency of students’ participation in class
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ZFR N RaXH et oy
Name Content Mixed teaching Traditional teaching
R VR [0 8 15t NAGETES 7
After-class After-class problem feedback Positive salience No
evaluation  HF2FAERE

After-class student reflection

WE FA IR

Themed-discussion after class
EERN S 5% ) 51 S8 AR G
Teaching Actively participate in learning, guide and encourage Play effectively No
method 2 2] 0k MR IR 5 | R AR

Degree of guiding the learning and thinking methods
Hor B E W -2 > B PR o N AT R AR J
Teaching Degree of connecting between online and offline learning content Play effectively No
attitude LH IS5 SRR

Degree of active and timely interaction
HerRe D HF A B G P A A AR G
Teaching The rationality and accuracy of the organization of teaching Play effectively No
ability RA R YR

Ability of designing mixed instructional teaching

R HCER IR S THE A BE

Ability of coordinating classroom teaching and discussion

i BRI AE

Ability to use information technology

S 2 S B Y i i

Ability to promote students’ learning enthusiasm
Hord S X URAR 2 ) PR O TR AR IVAERAE N
Teaching Degree of boosting students’ interest in learning courses Play effectively Examination result
effect 2EA TR AR AR AR

Students’ mastery of curriculum knowledge

S AR ) B R R

The improvement degree of students’ thinking ability

ARICE IR RE ) Y $ AR T

The improvement degree of ability to obtain resources
& EH PRRRIE SCLR G ST P27 S it J
Online Comprehensive performance of course papers Scientific No
teaching A Jo 00 36T 2 i B implementation

Average score of weekly chapter test

il PG A A BT SR

Average scores of students’ peer review notes

TR 55 A7 ~) LS

Designated video learning achievement

T R SR

Themed-discussion achievement
LT H LUREN% (i) IVAEEAE
Offline Midterm grade Scientific Examination result
teaching R s implementation

Final grade
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