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Pedagogical design and practice of heuristic teaching in a cell biology laboratory course
Wang Jie, Zhang Zhihai, Cai Liang !
(School of Life Sciences, Fudan University, Shanghai 200433, China)

Abstract: Laboratory course is an essential component of college-level cell biology teaching. Here, we
describe and discuss how we employ active learning and authentic research in a cell biology laboratory
course, with an example showing how we reformed the cell transient transfection experiment teaching.
Innovation driven economy demands creative talents. A reform of current science education is required to
meet the needs of our society. Our pedagogical design overcomes the drawbacks of traditional
cookbook-style laboratory course. Our practice of heuristic teaching shows that students trained from
active learning reformed course not only actively involved all laboratory activities, but also were highly
motivated to carry further studies in the field of cell biology.
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R 1. ARSI ITEN (REBEER) .
Table 1. Transfection Rubric (Used by the Course Teaching Assistants).

Fs T igtR P
No. Indexes of Evaluation Number of Points
1 2 3 4 6
1 Cell density in the culture dish at the time of >80% or <20% 30-50% 60-70% / /
setting up transfection
2 Formulate the mix: the amount of DNA, / correct / / /
transfection reagent and blank medium needed
3 Drop evenly onto the cells yes / / / /
4 A no-DNA control have / / / /
5 Labeling (date, person, transfected DNA) done / / / /
6 Cell contamination (grade on the second day) / / no / /
7 Percentage of cell death (grade on the second day) >50% 20-50% <20% / /
8 Cell fluorescence (grade after 24 hours) / <20% / 20-50% >50%
9 Finishing clean up (all reagents and equipments attempted done / / /

returned to original places, and hood space cleaned)
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C How much do you know about preparing D How well could you prepare slides with fixed

microscope slides? cells stained with antibody right now?
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Figure 1. Survery questions and results from 2016 cell biology laboratory course.

(Pre) are the survey results immediately before the course, and (Post) are the results immediate after the course.
Panel titles (A-F) are the survey questions; X axes are the options to the question; Y axes are the percentages of

students (the number of enrolled students, N=26). Questions and options are in English.
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I
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How did the time you spent with
the professor affect your ability to learn?

Did not help my learning
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Helped my learning a lot
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Figure 2. Survery questions and results from 2016 reformed biology laboratory courses.

Panel titles (A-I) are the survey questions; Y axes are the options to the question; X axes are the percentages of

students (the number of total surveyed students, N=55). Questions and options are in English.
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Figure 3. Students’ scores on Transfection Rubric.

A-C represent the scores from No.2, No.5, No.6 items in Table 1. X axes are the give scores according to the

rubric; Y axes are the percentages of students (the number of total surveyed students, N=26).
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