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Intergrating problem-based-learning with flipped classroom
teaching in “Principles of chemical engineering” for biological
engineering undergraduates

Lu Li, Nan Xiao, Xinan Xie, and Yan Li

College of Food Science, South China Agricultural University, Guangzhou 510642, Guangdong, China

Abstract: New engineering program requires training models that conform acceptable time span and principles of engineering
education. Considering the program “Principles of chemical engineering” and the limitations of traditional teaching methods, we
integrated problem-based learning method and flipped classroom teaching model to reform the course. Through a three-stage
systematic teaching design including knowledge learning before class, knowledge internalization in class, and consolidation and
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expansion after class, we effectively stimulated students’ interest and enthusiasm in learning, cultivated students’ independent
learning ability and engineering thinking, and achieved good teaching effect. It can provide reference for the construction of
“Principles of chemical engineering” course and training of engineering talents in agricultural colleges.
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Table 1 Evaluation methods of Principles of Chemical Engineering course

i H Item JE2X Form 4H Score PEM 5= Method
fegire WIR%ER WARGH 70 e Uiy
Original Final testing  Examination Teacher evaluation
assessment  SEREPEZAE PR 20 AU
Usual Homework Teacher evaluation
achievement  {{flagr i 10 T
Class attendance Teacher evaluation
Birr WIRFER ARG H 60 HOMPEA
Flipped Final testing  Examination Teacher evaluation
teaching RaE 2 AR ) K 5 10 WO2%F- 15 K
assessment gy Online video learning and testing Network data system
achievement  JRutijin 2 R 15 P E BN R
Participation degree in class discussion Students’ mutual evaluation/teacher’s
comments
Yk B R R SE ik 15 2 HATEE N ST
Completion of homework and question task Students’ mutual evaluation/teacher’s
comments
A 105¢ . . ol B Ordinary class
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Fig. 2 Comparison of students’ usual achievements (A) and final testing (B) between ordinary class and the flipped

teaching class.
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Table 2 Reform effect evaluation of PBL/flipped teaching in principles of chemical engineering

R B . N RN S
BRI EERS (%) T (%) ANEEA TR (%)

Very satisfied/improved Satisfied/improved Unsatisfied/no

(] R 10T
Question item

considerably improved

BRI R 77.55 20.41 2.04
Satisfaction degree of network resources

a4 R AT 55 B 67.35 28,57 4.08
Organization and design of class discussion

PR TR 79.59 16.33 4.08
Evaluation method of course

22 3] AR B L 75.51 24.49 0.00

Improve of interest in learning

22 3]sk LR L 57.14 40.82 2.04

Improve of learning effect

THEYE K Re 35T 26.53 65.31 8.16

Improve of engineering ability

BB B HESIE PR 20.41 38.78 40.81
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