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Reform and Practice of Cell Biology Teaching Mode based on the Concept
of “Integration of Science and Education”

TANG Dongfang*, CAO Linyan, LU Linghui, XIAO Bingxin, QIN Zuodong,
ZHAO Xiongjie, FENG Peng, LI Changjian*
(School of Chemical and Biological Engineering, Hunan Institute of Science and Engineering, Yongzhou 425199, China)

Abstract “Cell Biology” is a core foundational course for achieving the goal of “cultivating high-level
application-oriented and innovative talents” in the bioengineering major at universities. It is characterized by a large
amount of content, rapid updates of frontier knowledge, and complex knowledge network structures. In response to
issues in students’ learning, such as insufficient mastery of theoretical knowledge, insufficient classroom interaction,
and inadequate practical training, the course is grounded in the educational concept of “integration of science and
education” and systematically carries out teaching reform and practice aimed at improving students’ understand-
ing of knowledge and practical application ability. The overall reform strategy is as follows: it takes the design of
research-based case studies from course content as the foundation, optimization of teaching methods as the driving
force, extracurricular scientific research practice as the support, and a diversified assessment system as the guaran-

tee, thereby constructing an integrated teaching model of “theoretical learning-case guidance-practical extension-
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competency evaluation”. Based on a multidimensional analysis of teaching outcomes, the results show that this

teaching reform has enhanced students’ understanding of theoretical knowledge, improved classroom participation,

and strengthened their research practice ability to a certain extent, providing a useful practical reference for con-

structing an efficient and systematic teaching model for the “Cell Biology” course.
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Fig.1 Design framework for the “cell membrane fluidity” teaching case
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Fig.2 Representative slides from students’ in-class case study presentations (left) and example of post-class

experimental design assignments (right)

B, R B A R R S B M R I A RS T,
AURAR AL TRV 5 R VPN AR 2 A TR AL
il o IEFEVPAY F B 22 S SRS R ) st
S R A0 Sk DA B BOC RS O BOR VRO 32 ZEAK
PERMF S AR 2« SEIR R AR . BHIF SR 617 = LA
KT H R AT AV . B S S iR AR
WSk, 7 Bh T it 5 A SR RE 7R 1A) R 53 AT g
T, IR SR SEERIE R R B3, A
BEFTAL, R B TR A B IR PR S 43067,
24 MAGRERSGIFNER, X EMRZEHZE
S8R

DA RAE RGN R R 3 B P I G4
TR RIS b B 40 FH AR Gt 4 A, 53 o
EE40%F160% . 31X P4 5 XA B o S AR I 7E
Hig ke sk, BEAE R, A DLATH SO A A
BHE 2 75 5 JR R H 284 B8 71 7 T K. it

— 3PN A AR R R R, EILE IR
PR A SR A B R SR e 0B A PSR
WRRETE A VPN R R 36 A L, 4P s S o AEk
FE(20%) VRE BRI SI(10%) BHF 6151
93 (5% PRI S e 22 S R I(5%) DU AN T7 T 3EAT P
fro @ FE TR RSEE TN, 51 FFERNRS
LRI S g, (k22 A R AR IR 2 ) 5 R S
MeE. H, Bt 5150 3 KR 24 S
%ﬂﬁﬁa\@%iﬁﬁﬂ\i%ﬁ%\m&mﬁ
B e R WA T AV . X T RS Bk
ﬂﬁiﬁﬁﬁ%%ijwﬁ;*ﬁ > R IANEL A
LEANFNEOLEAT IS VPN o B R AT A K
Gingr, A ke, AR EAEF I g 7 i 1
W EAENE L I 13 s se wih @ B, RS
BB 5 4 5 3 B Ay AR R ) R R A . Sy
Mr5RikRe )y, BHA LS 5500 E 2 LG F %




2214

OB -

PEAE SR P B BB RIROE TR B RR KR 2
Ao NREIRIRFEBCAROCR, XSGR R A TR
AV 2A AR R R GTR R IEAT G it Rl 43 #

3 HEFWEMK
30 ZHEREEHMNZIIRIESH

T I %2024 2% A=) TR 2 AR R A 5] T FE N
RIS I, 16 5] NBHIF 41202 5 ) i
SR AE, FESHRE R ZH05H K&
7] B 2 (AR AR A BT e o, AR e o) ol
I F R 5 A2 e ied . LEIE RIE RIS , e R AR BT
1) % G R N PR B 7 Ml o Ak, DRI e 8 76 DR A [
ey ] i AT TR AR T R FH T IR IR PR 11 1)
B E EE ok 2 T D = N 3 L “CI W B B =3
R U145 BCAA T 142 S WLBR T D428 083 R R —Fr 2™
S, AR AE B R B 2 o WA TR AR B AR D 3OS, AE
AL AR LS A 10 S0 N 2k — 25 BRI 7 2 4y WA R
RRFL W o AR, 2F AR TR AT AT AR A
PR, R AR LBUN S 3 TR B S 5
Fo dbAh, i S A R, 92.31% )5 A LT
AR RHIF A BT 1 22 77 2R R AT 93.85% (1)
SAEYZIRIEA AT T H B FniR MR Re . X
so gk A — e R BRI R & e s e %
W5R 22 R A S SR, R e R E R
SR SRR BIAHI R .
3.2 FERMESERBRRSH

2 SRV H R 2 A WA SR
PRI R AE I E R bR 2 —. MBAES TR,
BE WK, 2024 AW TRE2AAE A2 5 R sL
BB BN B061.54%, 520232 11162.12%3E
AFEF. HES5RHEE RN 2, 5 7l
TE S FITEIE . 293 R B TR 7
MR EAE ARkt . 400 25 W0 25 ML
Foo AP AR R OIS VRS> T I ik A,
IR A A 5 oy TR AiE R AEYIM
B2 2R Xl & 2 RA S LI 2Rt
R0 H 751, 20245 25 LS AR I H 200, A
3THESE S 58 ik, 520235 (15 i HE A — 2
T 2R SEFRTT M, 202450 24 A 3R 5 44 M4 RH 61 37 158
THE B B R T =220, R R AT
KRFE—ERALN I, 520000, 172023 2% 42 R AE 2 F}
SRR, BRI, ARSI B S R R I E

filh = BRI T S 2 MR, L AIEE SR
FWAFEAERTH . EiRgE R, EpH@E &
IS T, FES SRR A, £
BUSEAR, S it S b R I 25 B 6 7 58K
BARR B IE BT
3.3 EEFRSESH

I B DU I AE 2024 9% 42 W) TR B k2401
MI24028E(FL65 N ) S, A HH— 2. 1420242
AR 5 R S L B 12023 2 A4 T AR K 2301
123028 (FL66 NI URFE I Bt IR g, A
FRE UA B S RS o AT BB AT o3 A, 45 SR I3 AR
BI3BHT/N. 25 R Tow, PSR A (17 I B 5%
WEE . RN, 202498 22 A RV 3575 22 72.48
91, B2023 2% A AR 14 761,740 3 1 10.74
I35 202498 5 A I G138 4 2 77.82 41, 12023
PR R RS 72,1140 3 15714y, B
ANPEHIR G RS 2 A G L &
G AT KT, 20249515 (=803 ) A LU AT A [
F&(<6073) 2% A EL A 73 3l J947.69%F14.62%, 20232
i1 0 2 AR O AG) R AS B b 27 2 B A8 43 3l 2R19.70% A1
7.58%, IX Ut BH2024 2 2 A8 [ R AR 0l K P 45:2023 2%
A ERT. X—4 R R, RIRAF GBI R
F RO AT A S SIS LT, AR B E SR
SR AR RS A B SR, SN iz i U B
TR A E AR FEAZ O AR AR FE . hAb, 3
TEXF2023 G0 AN KA 22 BV R R B, ABATT G 3 A7 A
I E . R EE AR NS, W
A RAGAEAE R AR i 1 26, S EURR % il sl 5t = 22
FEHTE15~30%). ML T, 202420 A Fedk 2226 1) 3
KERNGAE407) Mo VA b Bk &E BIUR, fEHF
IE AR R 5] N R S5 il O\ B R T AN
IRARENR I B AR S 4R

4 TFTERVIE)EE LA Bttt e
B 1P e = N QA R IR N i b
I AT TR R G e A S e T AR AP A A K TR
R, FEEERE VA S i A B R £ e, DA e
BRI EEAUAL, TR 22— PP 0 I e o
GEZ
4.1 “BRBBEXNFERARAPRE
U BRI R DN R S AR
TFBL, M BEAE IR SE e DA R, X4



AT R E " HE N R A  E S S

2215

(A) (B)
EA 2023 2024
100 |_|ns
— EXT T KKKk
— |
80 S
=
A
=
60
& &
R K

40

Y5

20

A Y
A Y

T

ns: JoSE 3 ZE R #¥4P<0.000 1,
ns: no significance; ****P<0.000 1.

60 =

B 2023 2024

0
<
o0
<

43.08

A Y

%
%
7
%
%
?

[60-70)  [70-80)

T

[80-90)

E3 2023 FN2024 K E Y TIEE W FERIER ST EE DR E AL S 7 Fa EE 1

Fig.3 Comparative analysis of course scores and distribution of total scores between 2023 and 2024 cohorts of biotechnology

engineering students
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