b [E 41 A=Y Chinese Journal of Cell Biology 2020, 42(5): 875-880

DOI: 10.11844/cjcb.2020.05.0015

R B R R S M 5 5 TN SR
BIH B TR

HOE  HHE

wxir ERE

T

(B ATE R ARG A e, SER a0, G 5 4y TAEY) 2 S50 2, g 200025)

HWE  ATHRAFAGEFIRNOERE, REXFR T, RAAFZKRE 4T, “afs o+
AMF R ESRET KA T EBERTORFEX. RIFLARTI ST, R I FiT, £6

AR X, B SRE
AEFARNDEFRS, F T ALY,
HEHRAF LR,

R SR R E TR

BRI EIR Y 6918 R,
%3] JIAFEHE, BHF e BRIk, ML @RI T £

URD T, MR ERFTIEFAN

s DR E R
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Laboratory of Cell and Molecular Biology, Shanghai 200025, China)

Abstract

In order to promote the development of students’ autonomous learning abilities, improving the

quality of teaching and achieving the goal of talent cultivations, cell and molecular biology experiment course

adopted the flipped classroom model. The teacher guided previews before class, guided discussions in class, gave

a variety of evaluation methods, used psychological scales to judge the effect of flipped classroom. The results

showed that the autonomous learning abilities of students were significantly improved after flipped classroom teach-

ing. Therefore students had clearer learning goals, better learning habits and stronger practical abilities. The flipped

classroom improved the experimental course teaching effects and students’ qualities comprehensively.
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Table 1 Comparison of the positive options in the self-regulated learning ability scale
H 2SR I R bR L DT EER R TRAREE O HE I AR
Evaluation index of self-regulated learning ability Flipping class vs Control class Course ending vs Course beginning
1 I can motivate myself + (P<0.001) t (P<0.001)
2 1 can motivate self-learning t (P<0.001) t (P<0.001)
3 I can persevere in learning t (P<0.05) t (P<0.001)
41 can summarize and reflect on learning methods, processes and effects 1 (P>0.05) t (P<0.05)
5 1 can plan for myself in learning t (P>0.05) t (P<0.01)
6 1 can manage myself in learning t (P<0.05) t (P>0.05)
7 1 can grasp the law of my own learning t (P<0.05) t (P<0.05)
8 I can master learning strategies t (P<0.05) t (P<0.01)
9 I have flexible learning methods t (P>0.05) t (P<0.001)
10 I can select useful information and knowledge in learning 1 (P<0.05) t (P<0.001)
11 I can use the Internet or other resources to learn t (P<0.05) P (P<0.05)
12 1 can look up literature in case of problems t (P<0.01) P (P<0.05)
13 T can flexibly use what I have learned in case of problems t (P>0.05) P (P<0.05)
14 T can consciously expand my knowledge in learning t (P>0.05) t (P<0.01)
15 1 can find problems in learning t (P<0.05) t (P<0.001)
16 1 can find the way to acquire knowledge in learning t (P>0.05) P (P<0.05)
17 I can make my own study plan t (P<0.05) t (P>0.05)
18 I can carry out the study plan voluntarily t (P<0.05) t (P<0.05)

P R A TR

t indicates an increase in contrast.



TR0 S R R R B e A A S 0 T AR SEI IR ER I B R ST RED 877

N SR AR A A R AT R, RIS A
(D)2 3R 27 AR VR AT 27 VR A 0 T 3l 1 52 56 40
BRGERE, ()T K R (3)4h TSI AT 551
B AL N UGR I SEIG 2 2] B AR, S0 R
SEIGERAE . EEEI. FTARGA SIS ARG
(IR R ) R A () SLBE R B TE, AF AR AE
5L T >0 IR ) RN 8 () S P & .
1.4 BEH5| ST

MR FREREAS I8 2= A R Al B =2 2 /L
R, Xt — S hnsn s | B2 S R A
REJJ . RBUHHE A : (DFUNAERE EA VRGN
PRSI, 24A . WAIANEE I, 24 E
AT IFURERAE, Z0M M ILER, DARRIA T > B0OR; ()
DTl 2 2R P B 2 AR AR R IR A, 2 R AR U B
T AR IR RV (3) SRS IR th 2 A S R
AT BIGAE R HEAT ELOF (4TS IR L 1R
S 6 4 AR PR N A5 R AT A, B BLAR 1) B S
Y1 B A ) BRI 8
1.5 MBI

FAHEF RN, FER 2T
P FE bR R ILE . eI R, 2 . RE b RS EH
SRR IR S AR R, SR P A A e ) /N U 5 A0 A
RERTE 2R . EH OB IR N, 3§
Jie 284 ) AT 2 2300 T A v i) R+ R AL AR O
v, AT ALE SEE RIS L8222 A 1 R B, 9 m] AZE TR
PGBy AL s o, BeEA A A TR
Hrhie, BT =4 E B REE . o iThE
MERE NG DTN . W EE BRI, R IR
SRR BRI (P TC IR T MR FHL 8% 2 A 2 ) 25
L ARG A OSSR IRE VRS A ES N
F RV SER T
1.6 EREAMMGIT

TP 5 2% 14 FH 1) 36 X 3l SR A BN A0 4 ) 46
. &5 B8 FIBM SPSS 20.04¢ it #1347 4o it
53, LAP<0.054 ¥ 3 1t 22 R b

2 BRRERISEHEIR
2.1 MPEBEEFIRENREMOHM

VR 45 SR D BB 350 6 P 2
RE VBTN, 455 5w, 185168 ) b B 9
A 120505 % 1 TR IR, ARG S B Bt
St HCr RO B (R LIRSS TR

QAWK AR T IBIHL(P<0.001), A 281k
54, 5. 9. 13, 14, 16T, BIHEYIRH“H =
S CJRE IR FHAT H XTI 4 R BOR, RS R
i EL T 4R I 18T BE 7 16300 B ST 42 i, 23T v AT
Gt EE (R IR D EMRE )& “13RRE
R 2R B IR T EhHL. “31E
2SI FRAEIE FE 2 LIE ., <ORRA RG2S 17
“10FR BE I e X 2% >3 A F s B AT AR, “153KRe
TR B B (P<0.001), {E 15 & 12, X6
FHRE A S RE A SRR B TeH R )17, A
A B S ) 2 R 6 RN 1700
2.2 XPFHBARRIRTE BArp0EZi

AR I, B P2 AR T AR 1 e A
B5 77 B bR DA R AR IR S 56 AR 0 LAk 2% ) B b R B X
MRPESE N OA A . iR J2 50 28 A URFR 1) S A4 B
F% B AR — T, B HEO0% I 2 A R R R T 2
24.59%- JE3£65.57% INiE8.20% FNEHE1.64%.
JEHAE #0), 100 HEIE L A 66% 1) 2= A s A
T #32.50%. 75 #33.75% A E28.75% AT
H3.75% JEH AIETE1.25%), AHE I ANEUR R 2,
HER2ILAHANNZE T2 T HIIP<0.01). oK
TR 5 A S I I B AR o) B bR, B YT
94% 1) 2 A= T 2 (IR 15 #£34.43% 15 $£59.02%
ANHE3.28% AT 23.28%. AEH A iE 250), 11 x}
HEPE L 76% 00 7 4206 (R H 16 37.50%. 16
38.75% AN E21.25% ANiE 0. B W AN
2.50%), ANHfE BN BUE £121.25%, Z ) HEF B #
(P<0.01).
2.3 XEAETR S SIRE R

T 2 IR DR UL S50 # A R ARE AT T >0 ) L
51 FH 3. Eoof B vy, A 2 SEZB0 T AL 1) B A9 2k 3]
162.26%, 15t HRIE X 5 16.90%(P<0.01), %% Ut
AR B Byt ae B R B T ST S8 I s, 49 G R
YRR T A 5 TS PR b B PE R
A5 N H53.57% I\ H42.86% AN 0. AN
H3.57%- AEH A INEO; 10 BN Jy: JEH A H
28.20%- A H57.79% A#HE0. AN FH14.01%.
L A INEO0(P<0.05).
24 MNEFEEIWBREKFERSHEN

R G LI R BUN IR R AE D R U SE S5
T, AR R4, ICAME, 2532 52 bR AE i w
WA TR ERAE R EAE R R IENE . B



878

OB -

WA D YRR A YHRIED B, A DK EE IR
AT H 2%, g R AR E FARTEEREDS R R
ASC % 15 % (1) A58 0 1) 2250 T 1 400 2R (P<0.05) Fl 5K 563
BRAE IR 2 (P<0.01) 33 BRAR(FR2); BAAR 1) S50 45 15
R I U (B L R F 4439520 X BB B 14 43
8.78, P<0.01), & BH %A (1) SL I ¥ A e 71159 31 8 3
PEE . VR A A PR AR 32 B S A 15 B AR TR Y
SRR, AR NI P 7 AR AL TR S R
VBB R 7 A 18.87% 15 862.26% A iE
13.21% AFFAE3.77% EFHEAFFH1.89%); “REik
FRARHT 58 L SL 5, P/ 1R T2 50 = BLIE B R (R ClE
W A36.14% FFAE51.81% AHIE15.67% A
FFA7.23% B H AT A 1.20%); “He ik F A2 =8
FHE IR H 7 528.37% FF453.19% A E
16.31% AFFE2.13%. FEFEATFE0).
2.5 FEHITEMN

TE VR FE 45 A I I 2 7 B0 L PE 1Y) 25 A 6P X A
07 NBE A 452, DA ACAE B 408 AN FH 031 1) g
EYERET). RIERE 15 A AERE D) 7T M EZ .
SE SRR, BT 92%1) 2 AR R R0 B IR A 2
207 2 = AR I R (AR 50.82% il =

40.98% AN 5E 6.56% AN R 1.64% EH AN E20),
YRR R R R 2, A BN RS
FERHE) B RN DRZHEEEE NN, B
R AR PR T IR ) DA A S R M R
FFA31.15% 5 550.82% AHiE11.48% ASFF
£6.56% FEW ALY, W m 7 IRB AT
SIS 5 HE 1) B8 73R R R N B TH88%, X i
T 7 RN FH Sz 6 A FE RN B G R O AR I BE
7 [ 2 N BURHT77%, Stdt v 7 BRI B A
TR AR NBURTT85%, Stftm 7 A LIRS
EAEfE 117N R E N HURTH90%, X <dg s T 3K
1) A AL 16 38 AR 1A BE 73R 7 1R 2 1 N BUE T8 0%,
Stedtm T AN E R IR A ERE 1 R R [F &
M NBTT83%, B Y2 =, Hd i 4 AIE
H 12 2504 5 5 VR Re 1 M (3R3).

3 SLHEEFRENENMNTDE

31 (LIBFEREFIEREYRIME PR ANE
VFA B B 75 A A0 BT, 3 1 1 2

4 S L R B 2, A A0 2 0 R

TS RFERE AT LA U (Ao 2R 0 23 T S 4

R FHIIHRIERERMLLR

Table 2 Comparison of the students’ experimental operation efficiency

Inquiry about operation

BAER IR

Error of operation

TG JEX LE X e ) i 45 1 17
Flipping class vs Control class

Every time !

Frequently '

Seldom t

Never t

t

'
t
'

t ForRa A TR, | 2R A BRI

t indicates an increase in contrast. | indicates a decrease in contrast.

*®3 BEPIHMEE ML
Table 3 Changes in other abilities of flipping classes

B KIEO b e R PN e AREZE AERARE
Self evaluation index Fully agree ~ Agree Not sure  Disagree  Fully disagree
1 My ability to understand and remember 42.62% 45.00%  11.67%  1.64% 0

the experimental principles improved

2 My ability to apply experimental principles and 16.98% 60.38% 18.87%  3.77% 0

knowledge of theoretical courses improved

3 My ability to think and analyse 18.03% 67.21% 14.75% 0 0

4 My ability to write experimental reports improved 40.98% 49.18%  8.20% 1.64% 0

5 My ability to communicate and express improved 27.87% 52.46% 16.39%  3.28% 0

6 My team-work ability improved 13.21% 69.81% 15.09% 1.89% 0
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