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Practice Effects of PBL Teaching Model in Cell Engineering Curriculum
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('School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China;
*Department of Biology, Taiyuan Normal University, Taiyuan 030031, China)

Abstract In the present study, we evaluated the learning effects of the junior undergraduate students in
Cell Engineering course for the practice effects of PBL (project-based learning) teaching model from several main
aspects, such as preparation before class, identification of the project, implementation of project, oral presentation
(OP) and summarizing in class, and students’ evaluation for the teaching model. The results indicated that the main
indexes on the learning and research interest of students, the collecting and analyzing abilities for relevant documents,
participation times and width in class, abilities of knowledge acquisition were all improved in Cell Engineering
curriculum with PBL teaching model. All the indexes were increased more than 20% in PBL curriculum compared
to traditional curriculum. 82% of students thought their abilities of knowledge application were enhanced in PBL
learning model. So the PBL learning model is a better way for the special curriculums of engineering students. But
there were 18% of students thought they were not trained effectively in their abilities of knowledge application. So the
optimal PBL curriculum teaching system in specialized course needs further improved.
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Table 1 Project fields and learning direction with PBL in Cell Engineering course

e AR IR Fes 0wt
Number of modules Fields of modules Number of directions  Directions of project
Module 1 Cell fusion 1 Protoplast and cell fusion technique
2 Hybridoma culture technique and monoclonal antibody
Module 2 Plant tissue culture 3 Techniques and applications of plant tissues and organ culture
4 Techniques and applications of artificial seeds and
detoxification
5 Plant cell culture and preparation of secondary metabolites
6 Plant breeding (multiploid and haploid; transgenic plant)
Module 3 Animal tissue and cell 7 Techniques for animal cell culture
culture 8 In vitro fertilization and other application of cellular technologies
(such as chromosome manipulation, gene transfer, etc.)
Module 4 Engineering of cellular 9 Stem cells and tissue engineering
tissue
Module 5 Bioreactor 10 Bio-fermentation and bioreactor
R ARTRREPBLIEIREXREICRA BMAERH
Table 2 Oral presentation (OP) and contents with PBL model in Cell Engineering course
TEARIREL SEiE i 18] TR N
Times of OP Weeks of semester Contents
1 Ist-2nd Discuss the contents and target of project, then report to teachers
2 6-7th Research protocol, technology roadmap and progress
3 11-12th Key questions solved, technologies applied and progress
4 15-16th Results, key questions solved and conclusions of project
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Table 3 Systematic evaluation table for group OP in PBL teaching model

URIEETA IME 141 n4l
Indexes of evaluation Scores Group 1 ... Group n
With or without scientific and clearly PPT 5

OP in 20 minutes 5

Scientific technology roadmap 20

Logicality and smoothness of OP expression 10

Proficiency of OP process 10

Accuracy of the answers and cooperation for questions 10

Questions considering for other projects 5

Depth and completion status of project 15

Preparation of documents 10

Other characteristics (such as complete with text and graphics, 10

applying the multimedia technology, etc.)

4 PBLIEEFEREITME

Table 4 Student achievement evaluation form with PBL teaching model

PO RS (S
Indexes of evaluation Scores
Cooperation in groups 25
Record of project study 5
Written project report 20
Periodic OP (at least two times) 20
Students’ self-evaluation 10
Evaluation from other groups 10
Characteristics of project (such as, distinct results, experimental data of the project, specific 10

design model and products, etc)
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