o [E 4H A ) 243 Chinese Journal of Cell Biology 2017, 39(10): 1329-1337

DOI: 10.11844/cjcb.2017.10.0148

BARNAREYFEWHAFAOTS R

T O OKEE K R
(H B RE AR50, Ll 200438)

WE AwRAEDNFRENKF T, FEHFERLEZOARIS. ZXEZZWET K
REBRFEXELA BANG . FARA O IR RFENGK S 7 ik, AREF KT ZIKG
SR, AFAEIE AL X ERHF AR ZFARINTBEEFIA ). ZX A mos Ll
A, BARGLIA T 4ol TR S R FAEXE T AN S F A T 3HF X9k iTEE. BT ERSE
R FAEXFR A B Z IR L ERT ENAFTATEZRET RO A T FEX.

XA A RINHEE EENE ] SR g A

Pedagogical Design and Practice of Heuristic Teaching in

Cell Biology Laboratory Course

Wang Jie, Zhang Zhihai, Cai Liang*
(School of Life Sciences, Fudan University, Shanghai 200438, China)

Abstract

Laboratory course is an essential component of college-level cell biology teaching. Here,

we described and discussed how we employed active learning and authentic research in cell biology laboratory

course, with an example showing how we reformed the cell transient transfection experiment teaching. In heuristic

experiment teaching, the goal was to cultivate and improve students’ ability to discover and solve problems. Our

pedagogical design overcame the drawbacks of traditional cookbook-style laboratory course. Our practice of

heuristic teaching showed that students trained in 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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Pre are the survey results immediately before the course, and Post are the results immediately after the course. Panel titles (A-F) are the survey options

to the question; X axes are the options correspond to the student’s understanding or mastery of the question; Y axes are the percentages of students (the

number of enrolled students, 7=26).
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Fig.1 Survery questions and results for students’ experimental skills from 2016 cell biology laboratory course
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Table 1 Transfection rubric (used by the course teaching assistants)
o ¥
e VTR . Number of points
No. Indexes of evaluation
1 2 3 4 6
1 Cell density in the culture dish at the time of >80% or 30%-50% 60%-70% / /
setting up transfection <20%
2 Formulate the mix: the amount of DNA, transfection / Done / / /
reagent and blank medium needed
3 Drop evenly onto the cells Done / / / /
4 A no-DNA control Done / / / /
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 returned Attempt Done / / /

to original places, and hood space cleaned)
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(A) How much do you learn (B) Do you learn more than you © HOW much d,o you .thin.k your
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(D) How .much do you modul_e (E) How much do you think your (F) How much fun do you have in
help improve your lab skills? understanding of science and the this module?
100 - 1001 scientific process improved? 1001
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(G)  How much time do you get to spend (H) How much time do you spent D How much time do you spent
with the professor in this module? with the professor affect your with the professor’s helper affect  ’
100 4 1007 ability to learn? 100 . you ability to learn?
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A~TPRR A 18] 25 A9 80 L, R A B s T, 0 I8 221X i ) o 5 S A b Dk 2 0 2428 o B B (n=55) K 1 43 o

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

students, n=55).

E2 2016F XM RIIKEREH N FEHEEMZUAIFERIEN ST LR

Fig.2 Survery questions and results for students’ satisfaction and suggestions from 2016 reformed biology laboratory courses
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(A) No.2 (B) No.s ©) No.6
1004—m 100911 100111
B T2 1 T2
80 <0 B T2 g B
S < S
g, 60 %'360- ,60-
8 = 8
Q

5 40 £ 40 5 40
& = &

20+ 20 20 h[ ‘

0 0 0
0 2 0 2 0 1 2 3
Scores Scores

Scores

A~CH TR T No.2. No.5+ No.6IX = 21PN TR IR BALKR A1 5, PALKR AR BIZ 2 B0 24 26 | B N B (n=26) 1 H 43 b TIRIT24R

RE VNG 2NN Zr

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, 7=26); T1 and T2 represent Ist training and 2nd training.
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Fig.3 Students’ scores on transfection rubric from 2016 cell biology laboratory course
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